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INTRODUCTION

Director of the Jožef Stefan Institute
Prof. Jadran Lenarčič

The Jožef Stefan Institute is the main Slovenian research
institution involved in high-level research and the
development of nanotechnologies, new materials, biotechno-
logies, the technologies of management and production,
communication technologies, computer and knowledge
technologies, environmental technologies, and reactor
technologies. The institute puts an equal emphasis on
creativity and the dissemination and transfer of knowledge
as it does on technologies aimed at supporting sustainable
development. At the end of 2007 the institute had 854
employees, of which a good majority have PhDs or are PhD
students.  The basic activities of the institute were carried out
within 26 research departments, involved in the areas of
natural science, life science, and engineering science. The
institute is characterised by an interdisciplinary approach,
combining various scientific activities in the areas of basic
research, education and development that supports the
national economy.

The Annual Report for 2007 demonstrates the high quality
and international level of our research-and-development
activities. I am also pleased to note that the numerical
indicators relating to the institute’s business operations in
the past three years, established at the end of 2007, also show
significant positive changes. We have also noted a significant
increase in the extent of the activities organised within
industrial and European projects, and exceptional progress
in the development of scientific excellence. I would especially
like to point out that the institute has made tremendous efforts with respect to bringing scientific research closer to the
expectations and requirements of the national and European economies.  Over the past three years, the institute increased
its revenues by more than 25 percent, which is mainly achieved by increasing the scope of its industrial and European
projects. In 2007 alone, the institute was carrying out 234 projects for industry. In addition, during the same period, the
indicators of research excellence were also very much on the increase, as the annual number of publications in journals
with an impact factor increased by more than 22 percent, while the annual number of citations increased by more than
60 percent.

The institute acts as an equal partner within a large number of international projects and networks. Its competitiveness
is based on high-quality research-and-development activities and also on international cooperation. People say that if two
friends exchange two objects, each of them will again have, after the exchange, one object only; but when they exchange
ideas, each of them will have two ideas after their exchange. To this beautiful idea I have to add my own belief that, in the
case of such an exchange, the arithmetic is even more favourable. Namely, if we bring together two ideas, many more will
arise from them. Once we have built bridges between ideas, experiences and cultures, wonderful and unexpected possibilities
of entering new spaces open up, possibilities that we did not even know of, or anticipate, at the beginning.

In 2007 a lot of important scientists from all over the world, as well as important figures from the social and political
spheres, visited the institute. Among them, I would like to mention the visits of Dr. Vasko Simoniti, the Minister of Culture,
Dr. Milan Zver, the Minister of Education and Sport, Dr. Gregor Virant, the Minister of Public Administration, Zofija Mazej
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Prof. Jadran Lenarčič
Director of the Jožef Stefan Institute

Kukovič, the Minister of Health, Mojca Kucler Dolinar, the Minister of Higher Education, Science and Technology, and
Dr. Žiga Turk, the Minister for Growth. I would also like to point out that in December the institute awarded, with the full
support of the institute’s researchers, the highest award, the award of Institute Honorary Member, to its long-serving colleague,
and academic, Prof. Robert Blinc.

In most cases we cannot influence our destiny, because other forces make us take a specific path that we cannot leave;
however, we can always find a meaning in what we do. For this reason, I would like to take this opportunity to express my
respect for, and acknowledge, my colleagues and friends at the institute, in Slovenia and abroad who have dedicated their
lives, sometimes acting in difficult conditions and gaining no recognition, to research and development, which they saw,
not as a safe haven, but as a mission and a privilege, enabling them to contribute towards human well-being.
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11111999994646464646
∼ Decision taken by the Slovenian Academy of Science and Arts to build a Physics Institute

11111999994949494949
∼ Research connected to the peaceful use of atomic energy started, financed by the

Federal Government

11111952952952952952
∼ Institute renamed the Jožef Stefan Physics Institute and moved to new

laboratories on its present site

11111959595959544444
∼ The betatron and an electron microscope installed as the institute’s first major

pieces of equipment

11111956956956956956
∼ Van de Graaff accelerator, constructed at the institute, started operation

11111958958958958958
∼ Institute reorganised and new fields of activity defined: nuclear physics, solid-

state physics, chemistry, and radiobiology

11111959959959959959
∼ Institute renamed the Jožef Stefan Nuclear Institute. The major source of income

was provided by the Yugoslav Atomic Energy Commission

11111962962962962962
~ One of the first compounds of a noble gas, XeF6, synthesised at the institute

~ The first computer for research, ZUSE Z 23, installed

11111966966966966966
~ Nuclear research reactor TRIGA starts operation

11111968968968968968
~ Yugoslav Atomic Energy Commission ceases to operate; The Republic of Slovenia

becomes the institute’s dominant source of research funding

11111969969969969969
~ Institute is renamed as the Jožef Stefan Institute

11111999997070707070
~ University of Ljubljana becomes a co-founder of the Jožef Stefan Institute,

together with the Federal Executive Council

11111999997777711111
~ A new unit, INOVA, established with the aim of applying the institute’s expertise

and output to productive use in the national economy

11111999997272727272
∼ New computer Cyber 72 purchased, and the Republic Computer Centre

established as an independent unit of the Jožef Stefan Institute

11111999997777744444
∼ Collaboration with the international centre CERN in the field of high-energy

physics started

∼ SEPO group for evaluating environmental interventions is established

11111999997777766666
∼ First Yugoslav 8-bit processor computer DARTA 80

11111999997979797979
∼ Contract defining cooperation between the Jožef Stefan Institute and the Nuclear

Power Plant Krško is signed

∼ First robot in Slovenia constructed

11111982982982982982
∼ Ecological Laboratory with Mobile Unit established as a special unit of the

Slovenian Civil Protection Organisation

11111983983983983983
∼ Stefin, a cysteine proteinase inhibitor named after Jožef Stefan, isolated and its

primary structure determined

A BRIEF HISTORY OF THE
JOŽEF STEFAN INSTITUTE

The Reactor Centre, Podgorica, built in 1966

Mass spectrometer at the JSI (about 1960)

Institute buildings after the opening 1953
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Prof. Anton Peterlin,
first Director of the Jožef Stefan Institute

PrPrPrPrProf. Antof. Antof. Antof. Antof. Anton Pon Pon Pon Pon Peeeeettttterererererlinlinlinlinlin, Founder and first Director of the Jožef Stefan Institute, 1949 - 1955

KKKKKarararararol Kol Kol Kol Kol Kajfajfajfajfajfeeeeežžžžž, 1955 - 1958

LLLLLuciuciuciuciucijan Šinkjan Šinkjan Šinkjan Šinkjan Šinkooooovvvvvec, B. Sc.ec, B. Sc.ec, B. Sc.ec, B. Sc.ec, B. Sc., 1959 - 1963

PrPrPrPrProf. Milan Osrof. Milan Osrof. Milan Osrof. Milan Osrof. Milan Osredkedkedkedkedkararararar, 1963 - 1975

PrPrPrPrProf. Boris Fof. Boris Fof. Boris Fof. Boris Fof. Boris Frrrrrlecleclecleclec, 1975 - 1984

PrPrPrPrProf. Tof. Tof. Tof. Tof. Tomaž Komaž Komaž Komaž Komaž Kalinalinalinalinalin, 1984 - 1992

PrPrPrPrProf. Danilo Zaof. Danilo Zaof. Danilo Zaof. Danilo Zaof. Danilo Zavrvrvrvrvrtttttanikanikanikanikanik, 1992 - 1996

PrPrPrPrProf. Vof. Vof. Vof. Vof. Vititititito To To To To Turururururkkkkk, 1996 - 2005

FORMER DIRECTORS

The beginnings of robotics at the JSI, in 1985

11111985985985985985
∼ “2000 New Young Researchers” project established by the Slovenian Research Council

∼ Centre for Hard Coatings established by the Jožef Stefan Institute and the firm SMELT

11111989898989877777
∼ INEA established by the Jožef Stefan Institute as an independent company to

promote technology transfer in the fields of cybernetics and energy management

11111989989989989989
∼ Milan Čopič Nuclear Training Centre established

11111990990990990990
∼ The first Slovenian supercomputer, CONVEX, installed at the Jožef Stefan Institute

∼ Construction of new laboratories completed

11111992992992992992
∼ New technology centres established by the Ministry of Science and Technology

∼ Jožef Stefan Institute restructured by the Slovenian Government as a public

research institution

∼ Jožef Stefan Technology Park founded, later to become

the Ljubljana Technology Park

11111995995995995995
∼ Jožef Stefan Institute is a co-founder of the international postgraduate school for

environmental sciences, the Nova Gorica Polytechnic

∼ Research institutes in Velenje, ERICo and Valdoltra established by the institute

11111999999999977777
∼ 3.5-MeV electrostatic accelerator, TANDETRON, installed

11111999999999999999
∼ Jožef Stefan Institute celebrates its 50th anniversary

20032003200320032003
∼ Jožef Stefan International Postgraduate School established

20020020020020044444
∼ Jožef Stefan Institute is chosen as the coordinator of four Research Centres of

Excellence

20020020020020077777
∼ nanomanipulation of single atoms using low-temperature scanning tunneling

microscope

∼ New ERDA/RBS beamline installed at TANDETRON accelerator at Microanalytical

center

Nuclear magnetic resonance spectrometer
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ORGANISATION OF THE
JOŽEF STEFAN INSTITUTE

BOARD OF GOVERNORS

SCIENTIFIC COUNCILDIRECTOR

RESEARCH DEPARTMENTS

Theoretical Physics (F-1)
Prof. Svjetlana Fajfer

Low and Medium Energy Physics (F-2)
Asst. Prof. Matej Lipoglavšek

Thin Films and Surfaces (F-3)
Dr. Peter Panjan

Surface Engineering and Optoelectronics (F-4)
Prof. Anton Zalar

Solid State Physics (F-5)
Prof. Igor Muševič

Complex Matter (F-7)
Prof. Dragan Dragoljub Mihailović

Reactor Physics (F-8)
Prof. Bogdan Glumac

Experimental Particle Physics (F-9)
Prof. Marko Mikuž

Physics

Inorganic Chemistry and Technology (K-1)
Dr. Tomaž Skapin

Physical and Organic Chemistry (K-3)
Dr. Ingrid Milošev

Electronic Ceramics (K-5)
Prof. Marija Kosec

Engineering Ceramics (K-6)
Prof. Tomaž Kosmač

Nanostructured Materials (K-7)
Prof. Spomenka Kobe

Advanced Materials (K-9)
Prof. Danilo Suvorov

Chemistry and Biochemistry

Automation, Biocybernetics and Robotics (E-1)
Dr. Leon Žlajpah

Systems and Control (E-2)
Prof. Stanislav Strmčnik

Open Systems and Networks (E-5)
Prof. Borka Jerman Blažič

Communication Systems (E-6)
Prof. Gorazd Kandus

Computer Systems (E-7)
Prof. Franc Novak

Knowledge Technologies (E-8)
Prof. Nada Lavrač

Intelligent Systems (E-9)
Prof. Matjaž Gams

Electronics and Information Technology

Biochemistry, Molecular and Structural Biology (B-1)
Prof. Boris Turk

Molecular and Biomedical Sciences (B-2)
Prof. Igor Križaj

Biotechnology (B-3)
Prof. Janko Kos

Environmental Sciences (O-2)
Prof. Milena Horvat

Reactor Engineering (R-4)
Prof. Borut Mavko

Reactor Techniques and Energetics
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Helium Liquifier with Superconducting Magnet and Helium
Regeneration System
Milan Rožmarin, B. Sc.

Mass Spectrometry Centre
Dr. Bogdan Kralj

National Centre for Microstructure and Surface Analysis
Prof. Marija Kosec

Centre for Electron Microscopy (CEM)
Asst. Prof. Miran Čeh

Microanalytical Instrumental Centre (MIC)
Dr. Primož Pelicon

National High Resolution NMR Spectroscopy
Prof. Janez Dolinšek

Reactor Centre (RIC)
Prof. Matjaž Ravnik

Centre for Networking Infrastructure (CNI)
Vladimir Alkalaj, M. Sc.

Science Information Centre (SIC)
Dr. Luka Šušteršič

Energy Efficiency Centre (EEC)
Tomaž Fatur, M. Sc.

Centre for Knowledge Transfer in Information
Technologies (CT-3)

Mitja Jermol, M. Sc.
Milan Čopič Nuclear Training Centre (ICJT)

Prof. Igor Jenčič

CENTRES

Legal and Personnel (U-2)
Marta Slokan Butina, LL. B.

Sales and Purchase Department (U-3)
Jože Kašman, B. Sc.

Finance and Accounting (U-4)
Regina Gruden, B. Econ.

Public Relations
Polona Strnad, B. Sc.

Technical Services (TS)
Slavko Zalar, B. Sc.

Administration and Services

Technology Transfer Office (U-9)
Prof. Peter Stegnar

Radiation Protection Unit (SVPIS)
Bogdan Pucelj, M. Sc.

Quality Assurance (QA)
Ljubo Fabjan, M. Sc.

Centre for Business Applications (CPO)
Mato Nowak, B. Sc.

Workshops
Bogdan Veber, B. Sc.

Support Units

ADMINISTRATION, SERVICES AND SUPPORT UNITS

University of Nova Gorica

Founders:
Jožef Stefan Institute
Nova Gorica Municipality
Ajdovščina Municipality

Scientific Research Centre of the Slovenian
Academy of Sciences and Arts, Ljubljana

PARTICIPATION IN REGIONAL DEVELOPMENT OF RESEARCH

Jožef Stefan International
Postgraduate School

Founders:
Jožef Stefan Institute

Gorenje, Velenje
Kolektor Group, Idrija

Salonit, Anhovo
Slovenian Insurance Association, Ljubljana

Founders:
Jožef Stefan Institute

National Institute of Biology
National Institute of  Chemistry

Lek
City of Ljubljana

Iskra Sistemi
IskraTel

Ljubljana
Technology Park Ltd.

Technology Centres

Technology Centre for Production
Automation, Robotics and

Informatics (ARI)

Security Technology
Competence Centre (SETCCE)

Technology Centre for Circuits,
Components, Materials,

Technologies and Equipment for
Electrotechnic (TC SEMTO)
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MANAGEMENT

BOARD OF GOVERNORS
PrPrPrPrProf. Irof. Irof. Irof. Irof. Irena Mlinarič Raščanena Mlinarič Raščanena Mlinarič Raščanena Mlinarič Raščanena Mlinarič Raščan, Chair, Ministry of Higher Education, Science and Technology

PrPrPrPrProf. Antof. Antof. Antof. Antof. Anton Jegličon Jegličon Jegličon Jegličon Jeglič, Ministry of Higher Education, Science and Technology

Marjan MatMarjan MatMarjan MatMarjan MatMarjan Mateeeeettttta, B. Sc.a, B. Sc.a, B. Sc.a, B. Sc.a, B. Sc., Director of Mitol Sežana, d. d.

PrPrPrPrProf. Drof. Drof. Drof. Drof. Dragan Dragan Dragan Dragan Dragan Dragolagolagolagolagoljub Mihailojub Mihailojub Mihailojub Mihailojub Mihailovićvićvićvićvić, JSI

AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Milkof. Milkof. Milkof. Milkof. Milko No No No No Nooooovičvičvičvičvič, Ministry of Higher Education, Science and Technology

MirMirMirMirMiran Plean Plean Plean Plean Plettttterererererssssski, M. Sc.ki, M. Sc.ki, M. Sc.ki, M. Sc.ki, M. Sc., Ministry of the Economy (since December 2007)

Peter Puhan, M. Sc., Ministry of the Economy (until December 2007)

PrPrPrPrProf. Fof. Fof. Fof. Fof. Frrrrranc Sanc Sanc Sanc Sanc Strtrtrtrtrlelelelele, University Medical Centre Ljubljana

DrDrDrDrDr. Andr. Andr. Andr. Andr. Andreeeeeja Uja Uja Uja Uja Umek Vmek Vmek Vmek Vmek Venturinienturinienturinienturinienturini, Ministry of Higher Education, Science and Technology

PrPrPrPrProf. Boris Žemof. Boris Žemof. Boris Žemof. Boris Žemof. Boris Žemvvvvvaaaaa, JSI

Prof. Marija Kosec, President of
the Scientific Council

DIRECTORATE
DirDirDirDirDirectectectectector JSIor JSIor JSIor JSIor JSI
PrPrPrPrProf. Jadrof. Jadrof. Jadrof. Jadrof. Jadran Lenaran Lenaran Lenaran Lenaran Lenarčiččiččiččiččič

AssisAssisAssisAssisAssistttttants tants tants tants tants to the Diro the Diro the Diro the Diro the Directectectectectororororor
DarDarDarDarDarkkkkko Ko Ko Ko Ko Korororororbarbarbarbarbar, M. Sc., MBA, M. Sc., MBA, M. Sc., MBA, M. Sc., MBA, M. Sc., MBA

DrDrDrDrDr. Boris Pukl. Boris Pukl. Boris Pukl. Boris Pukl. Boris Pukl

CounsellorCounsellorCounsellorCounsellorCounsellorsssss
PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeettttter Prer Prer Prer Prer Preloeloeloeloelovšekvšekvšekvšekvšek

PrPrPrPrProf. Juriof. Juriof. Juriof. Juriof. Jurij Fj Fj Fj Fj Frrrrranc Tanc Tanc Tanc Tanc Tasičasičasičasičasič

AAAAAdviserdviserdviserdviserdviser
BorBorBorBorBorut Laut Laut Laut Laut Lavrič, LL. B.vrič, LL. B.vrič, LL. B.vrič, LL. B.vrič, LL. B.

PrPrPrPrProf. Marof. Marof. Marof. Marof. Markkkkko Miko Miko Miko Miko Mikužužužužuž

DrDrDrDrDr. Ingrid Miloše. Ingrid Miloše. Ingrid Miloše. Ingrid Miloše. Ingrid Milošev v v v v (since January 2007)

PrPrPrPrProf. Igor Mušeof. Igor Mušeof. Igor Mušeof. Igor Mušeof. Igor Muševič vič vič vič vič (since January 2007)

PrPrPrPrProf. Fof. Fof. Fof. Fof. Frrrrranc Nanc Nanc Nanc Nanc Nooooovvvvvakakakakak

PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeettttter Prer Prer Prer Prer Preloeloeloeloelovšekvšekvšekvšekvšek

PrPrPrPrProf. Sof. Sof. Sof. Sof. Stttttanislaanislaanislaanislaanislav Sv Sv Sv Sv Strtrtrtrtrmčnikmčnikmčnikmčnikmčnik

PrPrPrPrProf. Danilo Suvof. Danilo Suvof. Danilo Suvof. Danilo Suvof. Danilo Suvorororororooooovvvvv

PrPrPrPrProf. Vof. Vof. Vof. Vof. Vititititito To To To To Turururururkkkkk

Prof. Boris Žemva (until January 2007)

SCIENTIFIC COUNCIL
PrPrPrPrProf. Mariof. Mariof. Mariof. Mariof. Marija Kja Kja Kja Kja Kosecosecosecosecosec, President

Prof. Robert Blinc (until January 2007)

Prof. Martin Čopič (until January 2007)

Prof. Borka Džonova Jerman Blažič (until January 2007)

PrPrPrPrProf. Matjaž Gams of. Matjaž Gams of. Matjaž Gams of. Matjaž Gams of. Matjaž Gams (since January 2007)

PrPrPrPrProf. Milena Horof. Milena Horof. Milena Horof. Milena Horof. Milena Horvvvvvatatatatat, Deputy President

PrPrPrPrProf. Nof. Nof. Nof. Nof. Nada Laada Laada Laada Laada Lavrvrvrvrvrač ač ač ač ač (since January 2007)

PrPrPrPrProf. Jadrof. Jadrof. Jadrof. Jadrof. Jadran Lenaran Lenaran Lenaran Lenaran Lenarčiččiččiččiččič

PrPrPrPrProf. Androf. Androf. Androf. Androf. Andreeeeej Likj Likj Likj Likj Likararararar, Deputy President

PrPrPrPrProf. Borof. Borof. Borof. Borof. Borut Maut Maut Maut Maut Mavkvkvkvkvkooooo

PrPrPrPrProf. Drof. Drof. Drof. Drof. Dragan Dragan Dragan Dragan Dragan Dragolagolagolagolagoljub Mihailojub Mihailojub Mihailojub Mihailojub Mihailovič vič vič vič vič (since January 2007)

The first successful manipulation of
single copper atoms (6th July 2007)
Logo of J. Stefan Institute, “IJS”,
assembled by manipulating Cu
atoms on a Cu(111) surface at 9K,
using a low-temperature Scanning
Tunneling Microscope, built at the JSI.
(E. Zupanič et al.)
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STAFF QUALIFICATIONS
1949-2007
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ASSOCIATE MEMBERS, ADVISERS
AND EMERITUS SCIENTISTS
HONORARY MEMBERS
PrPrPrPrProf. Rof. Rof. Rof. Rof. Roberoberoberoberobert Blinct Blinct Blinct Blinct Blinc, President of the Scientific Council from 1992 to 2007

PrPrPrPrProf. Boris Fof. Boris Fof. Boris Fof. Boris Fof. Boris Frrrrrlecleclecleclec, Director of the Jožef Stefan Institute from 1975 to 1984

PrPrPrPrProf. Rof. Rof. Rof. Rof. Roberoberoberoberobert Hubert Hubert Hubert Hubert Huber, Nobel Prize Winner, Max-Planck-Institut für Biochemie, Munich,

Germany

PrPrPrPrProf. Milan Osrof. Milan Osrof. Milan Osrof. Milan Osrof. Milan Osredkedkedkedkedkararararar�, Director of the Jožef Stefan Institute from 1963 to 1975 (1919 - 2003)

PrPrPrPrProf. Antof. Antof. Antof. Antof. Anton Pon Pon Pon Pon Peeeeettttterererererlinlinlinlinlin�, Founder and First Director of the Jožef Stefan Institute from

1949 to 1955 (1908 - 1993)

ASSOCIATE MEMBERS
PrPrPrPrProf. Daof. Daof. Daof. Daof. David Cvid Cvid Cvid Cvid C. Ailion. Ailion. Ailion. Ailion. Ailion, University of Utah, Salt Lake City, Utah, USA

PrPrPrPrProf. Nof. Nof. Nof. Nof. Neil  Bareil  Bareil  Bareil  Bareil  Bartletletletletletttttttttt, University of California, Berkeley, California, USA

PrPrPrPrProf. John H. Beof. John H. Beof. John H. Beof. John H. Beof. John H. Beynonynonynonynonynon, University of Wales Swansea, Swansea, United Kingdom

PrPrPrPrProf. Wof. Wof. Wof. Wof. Wolfrolfrolfrolfrolfram Bodeam Bodeam Bodeam Bodeam Bode, Max-Planck-Institut für Biochemie, Munich, Germany

PrPrPrPrProf. Oscar D. Bonnerof. Oscar D. Bonnerof. Oscar D. Bonnerof. Oscar D. Bonnerof. Oscar D. Bonner, University of South Carolina, Columbia, South Carolina, USA

DrDrDrDrDr. Hor. Hor. Hor. Hor. Horssssst Bort Bort Bort Bort Borrrrrrmannmannmannmannmann, Max-Planck-Institut für chemische Physik fester Stoffe,

Dresden, Germany

PrPrPrPrProf. Henrik Buchoof. Henrik Buchoof. Henrik Buchoof. Henrik Buchoof. Henrik Buchowwwwwssssskykykykyky, Politechnika Warszawska, Warszawa, Poland

PrPrPrPrProf. Joseph Wof. Joseph Wof. Joseph Wof. Joseph Wof. Joseph W. Doane. Doane. Doane. Doane. Doane, Liquid Crystal Institute, Kent State University, Kent, Ohio, USA

PrPrPrPrProf. Hans Fof. Hans Fof. Hans Fof. Hans Fof. Hans Fritzritzritzritzritz, Universität München, Munich, Germany

PrPrPrPrProf. Pof. Pof. Pof. Pof. Paul  Hagenmulleraul  Hagenmulleraul  Hagenmulleraul  Hagenmulleraul  Hagenmuller, Université de Bordeaux I, Bordeaux, France

PrPrPrPrProf. John Holloof. John Holloof. John Holloof. John Holloof. John Hollowwwwwaaaaayyyyy, University of Leicester, Leicester, United Kingdom

PrPrPrPrProf. Rudolf Hoppeof. Rudolf Hoppeof. Rudolf Hoppeof. Rudolf Hoppeof. Rudolf Hoppe, Universität Giessen, Giessen, Germany

PrPrPrPrProf. Nikof. Nikof. Nikof. Nikof. Nikola Kola Kola Kola Kola Kallaallaallaallaallayyyyy, University of Zagreb, Zagreb, Croatia

PrPrPrPrProf. Nof. Nof. Nof. Nof. Nobuhikobuhikobuhikobuhikobuhiko Ko Ko Ko Ko Katunumaatunumaatunumaatunumaatunuma, Tokushima Bunri University, Tokushima, Japan

PrPrPrPrProf. Raof. Raof. Raof. Raof. Raymond Kindymond Kindymond Kindymond Kindymond Kind, ETH, Zurich, Switzerland

PrPrPrPrProf. Joof. Joof. Joof. Joof. Jožžžžže Ke Ke Ke Ke Kollerollerollerolleroller, National Institute of Chemistry, Ljubljana, Slovenia

PrPrPrPrProf. Rüdiger Meof. Rüdiger Meof. Rüdiger Meof. Rüdiger Meof. Rüdiger Mewwwwwsssss, Universität Bremen, Bremen, Germany

DrDrDrDrDr. F. F. F. F. Fani Miliaani Miliaani Miliaani Miliaani Milia, National Centre for Scientific Research “Demokritos”, Athens, Greece

PrPrPrPrProf. Tof. Tof. Tof. Tof. Tsuysuysuysuysuyoshi Noshi Noshi Noshi Noshi Nakakakakakajimaajimaajimaajimaajima, Aichi Institute of Technology, Toyota, Japan

PrPrPrPrProf. Vof. Vof. Vof. Vof. Vincenzincenzincenzincenzincenzo Po Po Po Po Parararararenti - Casenti - Casenti - Casenti - Casenti - Castttttelliellielliellielli, University of Bologna, Bologna, Italy

PrPrPrPrProf. Herof. Herof. Herof. Herof. Herberberberberbert Wt Wt Wt Wt W. R. R. R. R. Roesoesoesoesoeskykykykyky, Universität Göttingen, Göttingen, Germany

PrPrPrPrProf. John Aof. John Aof. John Aof. John Aof. John A. Ruple. Ruple. Ruple. Ruple. Rupleyyyyy, The University of Arizona, Tucson, Arizona, USA

PrPrPrPrProf. Findlaof. Findlaof. Findlaof. Findlaof. Findlay E. Russelly E. Russelly E. Russelly E. Russelly E. Russell, The University of Arizona, Tucson, Arizona, USA

PrPrPrPrProf. Hugo Vof. Hugo Vof. Hugo Vof. Hugo Vof. Hugo V. Schmidt. Schmidt. Schmidt. Schmidt. Schmidt, Montana State University, Bozeman, Montana, USA

PrPrPrPrProf. Nof. Nof. Nof. Nof. Neil Weil Weil Weil Weil W. T. T. T. T. Tanneranneranneranneranner, University of Oxford, Oxford, United Kingdom

DrDrDrDrDr. Alain T. Alain T. Alain T. Alain T. Alain Trrrrressaudessaudessaudessaudessaud, Institut de Chimie de la Matičre Condensée de Bordeaux, CNRS,

Pessac, France

PrPrPrPrProf. Vlado Vof. Vlado Vof. Vlado Vof. Vlado Vof. Vlado Valkalkalkalkalkooooovićvićvićvićvić, Zagreb, Croatia

PrPrPrPrProf. John Wof. John Wof. John Wof. John Wof. John Waughaughaughaughaugh, M.I.T., Cambridge, Massachusetts, USA

EMERITUS SCIENTISTS
PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeettttter Gosarer Gosarer Gosarer Gosarer Gosar

PrPrPrPrProf. Darof. Darof. Darof. Darof. Darkkkkko Jamniko Jamniko Jamniko Jamniko Jamnik

PrPrPrPrProf. Gabriof. Gabriof. Gabriof. Gabriof. Gabrijel Kjel Kjel Kjel Kjel Kererererernelnelnelnelnel

PrPrPrPrProf. Miodrof. Miodrof. Miodrof. Miodrof. Miodrag Vag Vag Vag Vag V. Mihailo. Mihailo. Mihailo. Mihailo. Mihailovićvićvićvićvić

EXTERNAL ADVISERS
PrPrPrPrProf. Saof. Saof. Saof. Saof. Savvvvvo Bro Bro Bro Bro Bratatatatatošošošošoš, Université Pierre et Marie Curie, Paris, France

MarMarMarMarMarkkkkko Bulc, B. Sc.o Bulc, B. Sc.o Bulc, B. Sc.o Bulc, B. Sc.o Bulc, B. Sc., Ljubljana, Slovenia

ZdrZdrZdrZdrZdraaaaavkvkvkvkvko Gabro Gabro Gabro Gabro Gabrooooovšekvšekvšekvšekvšek, B. Sc., B. Sc., B. Sc., B. Sc., B. Sc., Slovenia

PrPrPrPrProf. Dušan Hadžiof. Dušan Hadžiof. Dušan Hadžiof. Dušan Hadžiof. Dušan Hadži, National Institute of Chemistry, Ljubljana, Slovenia

PrPrPrPrProf. Kof. Kof. Kof. Kof. Karararararl Al Al Al Al A. Müller. Müller. Müller. Müller. Müller, Nobel Prize Winner, IBM Research Laboratory, Zurich, Switzerland

PrPrPrPrProf. Bogdan Pof. Bogdan Pof. Bogdan Pof. Bogdan Pof. Bogdan Pooooovhvhvhvhvh, Max-Planck-Institut für Kernphysik, Heidelberg, Germany

PrPrPrPrProf. Momčilo M. Risof. Momčilo M. Risof. Momčilo M. Risof. Momčilo M. Risof. Momčilo M. Ristićtićtićtićtić, Academy of Science of Serbia, Belgrade, Serbia and

Montenegro

Milan SlokMilan SlokMilan SlokMilan SlokMilan Slokan, M. Sc.an, M. Sc.an, M. Sc.an, M. Sc.an, M. Sc., Ljubljana, Slovenia

PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeetttttar Sar Sar Sar Sar Strtrtrtrtrohalohalohalohalohal, Zagreb, Croatia

PrPrPrPrProf. Črof. Črof. Črof. Črof. Črt Zupančičt Zupančičt Zupančičt Zupančičt Zupančič, Ludwig-Maximillians-Universität, Munich, Germany

DrDrDrDrDr. N. N. N. N. Nooooovvvvvak Zuberak Zuberak Zuberak Zuberak Zuber, Nuclear Regulatory Commission, Washington D. C., USA

Prof. Robert Blinc, honorary member of the JSI, 12 December 2007
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PrPrPrPrProf. James Wof. James Wof. James Wof. James Wof. James W. Cr. Cr. Cr. Cr. Croninoninoninoninonin, Nobel Prize Winner, University of Chicago, Chicago,

Illinois, USA

PrPrPrPrProf. Richarof. Richarof. Richarof. Richarof. Richard Erd Erd Erd Erd Ernsnsnsnsnsttttt, Nobel Prize Winner, ETH Zurich, Switzerland

PrPrPrPrProf. Rof. Rof. Rof. Rof. Roberoberoberoberobert Hubert Hubert Hubert Hubert Huber, Nobel Prize Winner, Max-Planck-Institut, Martiensried, Germany

PrPrPrPrProf. Kof. Kof. Kof. Kof. Karararararl Al Al Al Al A. Müller. Müller. Müller. Müller. Müller, Nobel Prize Winner, Universität Zürich, Zurich, Switzerland

PrPrPrPrProf. Erof. Erof. Erof. Erof. Ernsnsnsnsnst Günther Aft Günther Aft Günther Aft Günther Aft Günther Aftingtingtingtingting, GSF, Neuherberg, Germany

PrPrPrPrProf. Akitof. Akitof. Akitof. Akitof. Akito Arimao Arimao Arimao Arimao Arima, Riken, Tokyo, Japan

PrPrPrPrProf. Nof. Nof. Nof. Nof. Neil Bareil Bareil Bareil Bareil Bartletletletletletttttttttt, University of California, Berkeley, USA

PrPrPrPrProf. John H. Beof. John H. Beof. John H. Beof. John H. Beof. John H. Beynonynonynonynonynon, University of Wales Swansea, Swansea, United Kingdom

PrPrPrPrProf. Richarof. Richarof. Richarof. Richarof. Richard Brd Brd Brd Brd Brookookookookook, EPSRC, Swindon, United Kingdom

PrPrPrPrProf. Julio Celisof. Julio Celisof. Julio Celisof. Julio Celisof. Julio Celis, Aarhus University, Aarhus, Denmark

PrPrPrPrProf. Brian Clarof. Brian Clarof. Brian Clarof. Brian Clarof. Brian Clarkkkkk, Aarhus University, Aarhus, Denmark

PrPrPrPrProf. Bof. Bof. Bof. Bof. Bøøøøørrrrrge Diderichsenge Diderichsenge Diderichsenge Diderichsenge Diderichsen, Novo Nordisk, Bagsvaerd, Denmark

PrPrPrPrProf. Jean Etof. Jean Etof. Jean Etof. Jean Etof. Jean Etourourourourourneauneauneauneauneau, Institut de Chimie de la Matière Condensée de Bordeaux,

CNRS, Pessac, France

PrPrPrPrProf. Rof. Rof. Rof. Rof. Reinosukeinosukeinosukeinosukeinosuke Hare Hare Hare Hare Haraaaaa, Seiko Instruments, Tokyo, Japan

PrPrPrPrProf. Oleg Jarof. Oleg Jarof. Oleg Jarof. Oleg Jarof. Oleg Jardededededetzkytzkytzkytzkytzky, Stanford University, Stanford, California, USA

PrPrPrPrProf. Serof. Serof. Serof. Serof. Sergegegegegey Py Py Py Py P. K. K. K. K. Kapitzaapitzaapitzaapitzaapitza, Russian Academy of Sciences, Moscow, Russia

PrPrPrPrProf. Kof. Kof. Kof. Kof. Karararararl-Hans Laerl-Hans Laerl-Hans Laerl-Hans Laerl-Hans Laermannmannmannmannmann, Bergische Universität, Wuppertal, Germany

PrPrPrPrProf. Egon Matiof. Egon Matiof. Egon Matiof. Egon Matiof. Egon Matijejejejejevićvićvićvićvić, Clarkson University, Potsdam, New York, USA

PrPrPrPrProf. Fof. Fof. Fof. Fof. Federico Maederico Maederico Maederico Maederico Mayyyyyororororor, Madrid, Spain

PrPrPrPrProf. Dieof. Dieof. Dieof. Dieof. Dietrich Munztrich Munztrich Munztrich Munztrich Munz, Universität Karlsruhe, Karlsruhe, Germany

PrPrPrPrProf. Günther Pof. Günther Pof. Günther Pof. Günther Pof. Günther Peeeeetztztztztzooooowwwww, Max-Planck-Institut für Metallforschung, Stuttgart, Germany

PrPrPrPrProf. Berof. Berof. Berof. Berof. Bernarnarnarnarnard Rd Rd Rd Rd Roooooththththth, Stanford University, Stanford, California, USA

PrPrPrPrProf. John Rof. John Rof. John Rof. John Rof. John Ryyyyyananananan, University of Oxford, Oxford, United Kingdom

PrPrPrPrProf. Vof. Vof. Vof. Vof. Volkolkolkolkolker Sörer Sörer Sörer Sörer Sörgelgelgelgelgel, Ruprecht-Karis-Universität, Heidelberg, Germany

PrPrPrPrProf. H. Eugene Sof. H. Eugene Sof. H. Eugene Sof. H. Eugene Sof. H. Eugene Stttttanleanleanleanleanleyyyyy, Boston University, Boston, Massachusetts, USA

PrPrPrPrProf. Thomas Wof. Thomas Wof. Thomas Wof. Thomas Wof. Thomas Walcheralcheralcheralcheralcher, Universität Mainz, Mainz, Germany

INTERNATIONAL COOPERATION AGREEMENTS

In 200In 200In 200In 200In 2007, cooper7, cooper7, cooper7, cooper7, cooperation agration agration agration agration agreements weements weements weements weements wererererere signed  betwe signed  betwe signed  betwe signed  betwe signed  between the Joeen the Joeen the Joeen the Joeen the Jožžžžžef Stef Stef Stef Stef Stefefefefefan Insan Insan Insan Insan Instituttituttituttituttitute and:e and:e and:e and:e and:

1. Korea Basic Science Institute (KBSI), Korea

2. Los Alamos National Laboratory, Los Alamos, USA

3. Zavoisky Physical-Tehnical Institute, Kazan, Russia

4. Faculty of Chemistry and Technology of National Technical University of

Ukraine, Kiev, Ukraine

5. Institute of Chemistry Karl-Franzens University Graz, Graz, Austria

6. European Virtual Institute for Integrated Risk Management, Stuttgart, Germany

7. Institute of Food Research, Norwich, Great Britain

8. b-Cat b.v. B.V., Tiel, The Netherlands

9. Academy of Sciences of the Czech Republic, Prague, Czech Republic

10. Cycorp, Inc, Austin, Texas,  USA

11. Laboratory for Data Acquisition, Processing and Transmission, Faculty of

Automatic Control and Computer Science, Bucharest, Romania

12. The Foundation for Scientific and Industrial Research at the Norwegian Institute

of Technology, Norway

13. Ruđer Bošković Institute, Zagreb, Croatia

In 2007 we signed a cooperation agreement with the
Korean Basic Science Institute.
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INTERNATIONAL COOPERATION
MultilatMultilatMultilatMultilatMultilaterererereral intal intal intal intal intererererernational coopernational coopernational coopernational coopernational cooperationationationationation NNNNNo. of pro. of pro. of pro. of pro. of prooooojectsjectsjectsjectsjects

7. FP - EURATOM 16

6. FP (LIFESCIHEALTH, IST, NMP, AERO, TREN, SPACE, FOOD, ENERGY, TRANSPORT, GLOBAL, CITIZENS, SSP, NEST, SME,

INCO, ERA-NET, MOBILITY, INFRASTRUCTURES, SCIENCE AND SOCIETY, RESEARCH/INNOVATION POLICIES, EURATOM) 88

5. FP (QoL, IST, GROWTH, EESD, INCO, IPS, IHP) 2

IEE 10

LEONARDO DA VINCI, SOCRATES / MINERVA, ERASMUS 4

EUREKA 1

COST 14

NATO (SfP, CLG, RIG) 6

IAEA 12

ESF (EMAR) 2

UNESCO-ROSTE 1

INTERREG III C 1

INTAS 2

ERA-NET (MATERA) 6

PHEA, HFSPO 2

OTHERS (DELPHI, HERA-B, ATLAS, CERN RD-39, CERN RD-42, CERN RD-50, BELLE, CIMA, IHFSP, CAMP, IRE, PHARE, ESF) 21

TTTTTOOOOOTTTTTALALALALAL 111118888888888

BilatBilatBilatBilatBilaterererereral cooperal cooperal cooperal cooperal cooperationationationationation NNNNNo. of pro. of pro. of pro. of pro. of prooooojectsjectsjectsjectsjects

Albania 1

Argentina 2

Austria 11

Belgium 3

Bosnia and Herzegovina 5

Bulgaria 1

China 13

Croatia 14

Cyprus 1

Czech Republic 4

Denmark 1

Finland 2

France (PROTEUS - 12) 17

Germany 5

Greece 6

Hungary 6

India 2

Italy 13

BilatBilatBilatBilatBilaterererereral cooperal cooperal cooperal cooperal cooperationationationationation NNNNNo. of pro. of pro. of pro. of pro. of prooooojectsjectsjectsjectsjects

Japan 5

Korea 1

Macedonia 5

Montenegro 1

Norway 2

Poland 3

Portugal 3

Romania 3

Russia 2

Serbia 3

Slovakia 2

Switzerland 1

The Netherlands 4

Turkey 4

Ukraine 6

United Kingdom (PSP - 1) 4

USA 9

TTTTTOOOOOTTTTTALALALALAL 111116565656565
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FORMAL GOVERNMENTAL
DELEGATIONS AND VISITORS
DrDrDrDrDr. Me. Me. Me. Me. Meyyyyyererererer-Kr-Kr-Kr-Kr-Krahmerahmerahmerahmerahmer, German State Secretary for Education and Science

January 11, 2007

DrDrDrDrDr. V. V. V. V. Vasasasasaskkkkko Simonitio Simonitio Simonitio Simonitio Simoniti, Minister of Culture

March 19, 2007

ART EXHIBITIONS AT THE JSI
TTTTTanananananja Špenkja Špenkja Špenkja Špenkja Špenkooooo, January 29–February 26, 2007

JerJerJerJerJerca Šantca Šantca Šantca Šantca Šanteeeeejjjjj, February 28–March 16, 2007

GusGusGusGusGustttttaaaaav Gnamušv Gnamušv Gnamušv Gnamušv Gnamuš, March 19–April 12, 2007

RRRRRon Pron Pron Pron Pron Preinfeinfeinfeinfeinfalkalkalkalkalk, April 16–May 11, 2007

WWWWWooden ecclesiasooden ecclesiasooden ecclesiasooden ecclesiasooden ecclesiastical artical artical artical artical architchitchitchitchitecturecturecturecturecture of Centre of Centre of Centre of Centre of Central Eural Eural Eural Eural Europeopeopeopeope, May 15–June 1, 2007

RRRRRoberoberoberoberobert Lozart Lozart Lozart Lozart Lozar, June 4–June 28, 2007

AndrAndrAndrAndrAndreeeeej Blatnikj Blatnikj Blatnikj Blatnikj Blatnik, July 2–July 26, 2007

Angelo RinaldiAngelo RinaldiAngelo RinaldiAngelo RinaldiAngelo Rinaldi, July 30–August 17, 2007

BarBarBarBarBarbarbarbarbarbara Jura Jura Jura Jura Jurkkkkkooooovšekvšekvšekvšekvšek, August 20–September 20, 2007

Marjan DoMarjan DoMarjan DoMarjan DoMarjan Dovvvvvjakjakjakjakjak, September 24–October 18, 2007

MariMariMariMariMarija Flegarja Flegarja Flegarja Flegarja Flegar, October 22–November 12, 2007

TTTTTanananananja Vja Vja Vja Vja Vuuuuujinojinojinojinojinovičvičvičvičvič, November 14–November 22, 2007

JurJurJurJurJure Pe Pe Pe Pe Pošaošaošaošaoša, November 26–December 13, 2007

AndrAndrAndrAndrAndraž Šalamunaž Šalamunaž Šalamunaž Šalamunaž Šalamun, December 17, 2007–January 17, 2008 Gustav Gnamuš at the opening of exibition of his work in
the presence of the Director of the JSI, Prof. Jadran Lenarčič
and the Slovenian Minister of Culture, Prof. Vasko Simoniti

DrDrDrDrDr. Milan Zv. Milan Zv. Milan Zv. Milan Zv. Milan Zvererererer, Minister of Education and Sport

March 23, 2007

DrDrDrDrDr. R. R. R. R. Ronald Segaonald Segaonald Segaonald Segaonald Sega, Undersecretary of the US Air Force

June 2, 2007

MrMrMrMrMrs. Kriss. Kriss. Kriss. Kriss. Kristine Edlingertine Edlingertine Edlingertine Edlingertine Edlinger-Ploder-Ploder-Ploder-Ploder-Ploder, Landesrätin, member of the provincial government

from Austrian Styria

DrDrDrDrDr. Jur. Jur. Jur. Jur. Jure Zupane Zupane Zupane Zupane Zupan, Minister for Higher Education, Science and Technology

July 6, 2007

DrDrDrDrDr. Gr. Gr. Gr. Gr. Gregor Vegor Vegor Vegor Vegor Viririririrantantantantant, Minister of Public Administration

October 8, 2007

MrMrMrMrMrs. Mos. Mos. Mos. Mos. Mojca Kjca Kjca Kjca Kjca Kucler Dolinarucler Dolinarucler Dolinarucler Dolinarucler Dolinar, Minister for Higher Education, Science and Technology

October 9, 2007

MrMrMrMrMr. Zor. Zor. Zor. Zor. Zoran Jankan Jankan Jankan Jankan Jankooooovićvićvićvićvić, Mayor of Ljubljana Municipality

November 7, 2007

DrDrDrDrDr. Žiga T. Žiga T. Žiga T. Žiga T. Žiga Turururururkkkkk, Minister for Growth

November 21, 2007

MrMrMrMrMrs. Zofs. Zofs. Zofs. Zofs. Zofiiiiija Mazeja Mazeja Mazeja Mazeja Mazej Kj Kj Kj Kj Kukukukukukooooovičvičvičvičvič, Minister for Health

December 4, 2007

DrDrDrDrDr. Dušan Lesjak. Dušan Lesjak. Dušan Lesjak. Dušan Lesjak. Dušan Lesjak, State Secretary, Ministry for Higher Education, Science and Technology

December 12, 2007

MrMrMrMrMrs. Mos. Mos. Mos. Mos. Mojca Kjca Kjca Kjca Kjca Kucler Dolinarucler Dolinarucler Dolinarucler Dolinarucler Dolinar, Minister for Higher Education, Science and Technology

December 12, 2007
Mrs. Mojca Kucler Dolinar, Minister for Higher Education, Science and
Technology at the JSI
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COOPERATION WITH
UNIVERSITIES
FULL TIME FACULTY MEMBERS
PrPrPrPrProfofofofofessoressoressoressoressorsssss
11111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof.of.of.of.of. Denis ArDenis ArDenis ArDenis ArDenis Arčččččononononon, University of Ljubljana, Faculty of Mathematics and Physics

2.2.2.2.2. PrPrPrPrProf. Iztof. Iztof. Iztof. Iztof. Iztok Arok Arok Arok Arok Arčččččononononon, University of Nova Gorica

3.3.3.3.3. PrPrPrPrProf. Janez Bončaof. Janez Bončaof. Janez Bončaof. Janez Bončaof. Janez Bonča, University of Ljubljana, Faculty of Mathematics and Physics

4.4.4.4.4. PrPrPrPrProf. Ivof. Ivof. Ivof. Ivof. Ivan Bran Bran Bran Bran Bratkatkatkatkatkooooo, Academician, University of Ljubljana, Faculty of Computer

and Information Science

5.5.5.5.5. PrPrPrPrProf. Milan Brof. Milan Brof. Milan Brof. Milan Brof. Milan Brumenumenumenumenumen, University of Maribor, Faculty of Education

6.6.6.6.6. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Dean Cvof. Dean Cvof. Dean Cvof. Dean Cvof. Dean Cveeeeetktktktktkooooo, University of Ljubljana, Faculty of Mathematics and Physics

77777..... PrPrPrPrProf. Brof. Brof. Brof. Brof. Bruno Cvikluno Cvikluno Cvikluno Cvikluno Cvikl, University of Maribor, Faculty of Civil Engineering

8.8.8.8.8. PrPrPrPrProf. Moof. Moof. Moof. Moof. Mojca Čepičjca Čepičjca Čepičjca Čepičjca Čepič, University of Ljubljana, Faculty of Education

9.9.9.9.9. PrPrPrPrProf. Marof. Marof. Marof. Marof. Martin Čopičtin Čopičtin Čopičtin Čopičtin Čopič, University of Ljubljana, Faculty of Mathematics and Physics

111110.0.0.0.0. PrPrPrPrProf. Janez Dolinšekof. Janez Dolinšekof. Janez Dolinšekof. Janez Dolinšekof. Janez Dolinšek, University of Ljubljana, Faculty of Mathematics and Physics

1111111111..... PrPrPrPrProf. Irof. Irof. Irof. Irof. Irena Drena Drena Drena Drena Dreeeeevvvvvenšek Olenikenšek Olenikenšek Olenikenšek Olenikenšek Olenik, University of Ljubljana, Faculty of

Mathematics and Physics

111112.2.2.2.2. PrPrPrPrProf. Mihael Drof. Mihael Drof. Mihael Drof. Mihael Drof. Mihael Drofofofofofenikenikenikenikenik, University of Maribor, Faculty of Chemistry and

Chemical Engineering, Faculty of Medicine and Jožef Stefan International

Postgraduate School, Ljubljana

111113.3.3.3.3. PrPrPrPrProf. Sof. Sof. Sof. Sof. Svvvvvjejejejejetlana Ftlana Ftlana Ftlana Ftlana Fajfajfajfajfajfererererer, University of Ljubljana, Faculty of Mathematics and Physics

111114.4.4.4.4. PrPrPrPrProf. Nof. Nof. Nof. Nof. Nenad Fenad Fenad Fenad Fenad Fundukundukundukundukunduk, University of Ljubljana, Faculty of Medicine

111115.5.5.5.5. PrPrPrPrProf. Boof. Boof. Boof. Boof. Bojan Gollijan Gollijan Gollijan Gollijan Golli, University of Ljubljana, Faculty of Education

111116.6.6.6.6. PrPrPrPrProf. Bošof. Bošof. Bošof. Bošof. Boštjan Golobtjan Golobtjan Golobtjan Golobtjan Golob, University of Ljubljana, Faculty of

Mathematics and Physics

1111177777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Tof. Tof. Tof. Tof. Tomaž Gyomaž Gyomaž Gyomaž Gyomaž Gyererererergygygygygyekekekekek, University of Ljubljana, Faculty of Electrical Engineering

111118.8.8.8.8. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Borof. Borof. Borof. Borof. Borut Put Put Put Put Paul Kaul Kaul Kaul Kaul Keršeeršeeršeeršeerševvvvvananananan, University of Ljubljana, Faculty of

Mathematics and Physics

111119.9.9.9.9. PrPrPrPrProf. Juš Kof. Juš Kof. Juš Kof. Juš Kof. Juš Kociociociociocijanjanjanjanjan, University of Nova Gorica, School of Engineering and Management

20.20.20.20.20. PrPrPrPrProf. Aloof. Aloof. Aloof. Aloof. Alojzijzijzijzijzij Fj Fj Fj Fj Frrrrranc Kanc Kanc Kanc Kanc Kodrodrodrodrodreeeee, University of Ljubljana, Faculty of

Mathematics and Physics

2222211111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Samo Kof. Samo Kof. Samo Kof. Samo Kof. Samo Korororororparparparparpar, University of Maribor, Faculty of Chemistry and

Chemical Engineering

22.22.22.22.22. PrPrPrPrProf. Jankof. Jankof. Jankof. Jankof. Janko Ko Ko Ko Ko Kososososos, University of Ljubljana, Faculty of Pharmacy

23.23.23.23.23. PrPrPrPrProf. Samo Krof. Samo Krof. Samo Krof. Samo Krof. Samo Kralalalalaljjjjj, University of Maribor, Faculty of Education

222224.4.4.4.4. PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeettttter Križaner Križaner Križaner Križaner Križan, University of Ljubljana, Faculty of Mathematics and Physics

25.25.25.25.25. PrPrPrPrProf. Brigitof. Brigitof. Brigitof. Brigitof. Brigita Lenara Lenara Lenara Lenara Lenarčiččiččiččiččič, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

26.26.26.26.26. PrPrPrPrProf. Androf. Androf. Androf. Androf. Andreeeeej Likj Likj Likj Likj Likararararar, University of Ljubljana, Faculty of Mathematics and Physics

2222277777..... PrPrPrPrProf. Marof. Marof. Marof. Marof. Markkkkko Miko Miko Miko Miko Mikužužužužuž, University of Ljubljana, Faculty of Mathematics and Physics

28.28.28.28.28. PrPrPrPrProf. Igor Mušeof. Igor Mušeof. Igor Mušeof. Igor Mušeof. Igor Muševičvičvičvičvič, University of Ljubljana, Faculty of Mathematics and Physics

29.29.29.29.29. PrPrPrPrProf. Slaof. Slaof. Slaof. Slaof. Slavkvkvkvkvko Po Po Po Po Pečarečarečarečarečar, University of Ljubljana, Faculty of Pharmacy

30.30.30.30.30. PrPrPrPrProf. Rudolf Pof. Rudolf Pof. Rudolf Pof. Rudolf Pof. Rudolf Podgorodgorodgorodgorodgornikniknikniknik, University of Ljubljana, Faculty of Mathematics and Physics

3333311111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Tof. Tof. Tof. Tof. Tomaž Pomaž Pomaž Pomaž Pomaž Podobnikodobnikodobnikodobnikodobnik, University of Ljubljana, Faculty of

Mathematics and Physics

32.32.32.32.32. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Dušan Pof. Dušan Pof. Dušan Pof. Dušan Pof. Dušan Ponikvonikvonikvonikvonikvararararar, University of Ljubljana, Faculty of

Mathematics and Physics

33.33.33.33.33. PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeettttter Prer Prer Prer Prer Preloeloeloeloelovšekvšekvšekvšekvšek, University of Ljubljana, Faculty of Mathematics and Physics

333334.4.4.4.4. PrPrPrPrProf. Vladislaof. Vladislaof. Vladislaof. Vladislaof. Vladislav Rajkv Rajkv Rajkv Rajkv Rajkooooovičvičvičvičvič, University of Maribor, Faculty of Organisational Sciences

35.35.35.35.35. PrPrPrPrProf. Antof. Antof. Antof. Antof. Anton Ramšakon Ramšakon Ramšakon Ramšakon Ramšak, University of Ljubljana, Faculty of Mathematics and Physics

36.36.36.36.36. PrPrPrPrProf. Meof. Meof. Meof. Meof. Metktktktktka Ra Ra Ra Ra Renkenkenkenkenkooooo, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

3333377777..... PrPrPrPrProf. Janez Seligerof. Janez Seligerof. Janez Seligerof. Janez Seligerof. Janez Seliger, University of Ljubljana, Faculty of Mathematics and Physics

38.38.38.38.38. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Lea Spindlerof. Lea Spindlerof. Lea Spindlerof. Lea Spindlerof. Lea Spindler, University of Maribor, Faculty of Mechanical Engineering

39.39.39.39.39. PrPrPrPrProf. Aleš Sof. Aleš Sof. Aleš Sof. Aleš Sof. Aleš Stttttanoanoanoanoanovnikvnikvnikvnikvnik, University of Ljubljana, Faculty of Electrical Engineering

40.40.40.40.40. PrPrPrPrProf. Janez Sof. Janez Sof. Janez Sof. Janez Sof. Janez Stttttepišnikepišnikepišnikepišnikepišnik, University of Ljubljana, Faculty of Mathematics and Physics

4444411111..... PrPrPrPrProf. Saša Sof. Saša Sof. Saša Sof. Saša Sof. Saša Svvvvveeeeetinatinatinatinatina, Academician, University of Ljubljana, Faculty of Medicine

42.42.42.42.42. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Simon Širof. Simon Širof. Simon Širof. Simon Širof. Simon Šircacacacaca, University of Ljubljana, Faculty of Mathematics and Physics

43.43.43.43.43. PrPrPrPrProf. Žiga Šmitof. Žiga Šmitof. Žiga Šmitof. Žiga Šmitof. Žiga Šmit, University of Ljubljana, Faculty of Mathematics and Physics

444444.4.4.4.4. PrPrPrPrProf. Borof. Borof. Borof. Borof. Borut Štrut Štrut Štrut Štrut Štrukukukukukeleleleleljjjjj, University of Ljubljana, Faculty of Pharmacy

45.45.45.45.45. PrPrPrPrProf. Juriof. Juriof. Juriof. Juriof. Jurij Fj Fj Fj Fj Frrrrranc Tanc Tanc Tanc Tanc Tasičasičasičasičasič, University of Ljubljana, Faculty of Electrical Engineering,

University of Primorska, Koper

46.46.46.46.46. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Lof. Lof. Lof. Lof. Ljupčjupčjupčjupčjupčo To To To To Todorodorodorodorodorooooovvvvvssssskikikikiki, University of Ljubljana, Faculty of

Public Administration

4444477777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Tof. Tof. Tof. Tof. Tanananananja Uja Uja Uja Uja Urrrrrbančičbančičbančičbančičbančič, University of Nova Gorica

48.48.48.48.48. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Nof. Nof. Nof. Nof. Natatatatataša Vaša Vaša Vaša Vaša Vaupoaupoaupoaupoaupotičtičtičtičtič, University of Maribor, Faculty of Education

49.49.49.49.49. PrPrPrPrProf. Danilo Zaof. Danilo Zaof. Danilo Zaof. Danilo Zaof. Danilo Zavrvrvrvrvrtttttanikanikanikanikanik, University of Nova Gorica

50.50.50.50.50. PrPrPrPrProf. Marof. Marof. Marof. Marof. Markkkkko Zgoniko Zgoniko Zgoniko Zgoniko Zgonik, University of Ljubljana, Faculty of Mathematics and Physics

5555511111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Primoof. Primoof. Primoof. Primoof. Primož Ziherž Ziherž Ziherž Ziherž Ziherlllll, University of Ljubljana, Faculty of

Mathematics and Physics

52.52.52.52.52. PrPrPrPrProf. Marof. Marof. Marof. Marof. Markkkkko Andro Andro Andro Andro Andreeeeej Zupanj Zupanj Zupanj Zupanj Zupan, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

53.53.53.53.53. PrPrPrPrProf. Bošof. Bošof. Bošof. Bošof. Boštjan Žekštjan Žekštjan Žekštjan Žekštjan Žekš, Academician, University of Ljubljana, Faculty of Medicine

555554.4.4.4.4. PrPrPrPrProf. Slobodan Žumerof. Slobodan Žumerof. Slobodan Žumerof. Slobodan Žumerof. Slobodan Žumer, University of Ljubljana, Faculty of Mathematics and Physics

AssisAssisAssisAssisAssistttttants and rants and rants and rants and rants and researesearesearesearesearchercherchercherchersssss
11111..... DrDrDrDrDr. Mar. Mar. Mar. Mar. Markkkkko Bro Bro Bro Bro Bračkačkačkačkačkooooo, University of Maribor, Faculty of Chemistry and

Chemical Engineering

2.2.2.2.2. DrDrDrDrDr. Br. Br. Br. Br. Brankankankankanko Ko Ko Ko Ko Kaaaaavšekvšekvšekvšekvšek, University of Primorska, Koper

3.3.3.3.3. DrDrDrDrDr. Mari. Mari. Mari. Mari. Marijan Mačjan Mačjan Mačjan Mačjan Mačekekekekek, University of Ljubljana, Faculty of Electrical Engineering

4.4.4.4.4. DrDrDrDrDr. Saša Pr. Saša Pr. Saša Pr. Saša Pr. Saša Preloeloeloeloelovšek Kvšek Kvšek Kvšek Kvšek Komelomelomelomelomeljjjjj, University of Ljubljana, Faculty of

Mathematics and Physics

5.5.5.5.5. DrDrDrDrDr. T. T. T. T. Tomaž Romaž Romaž Romaž Romaž Reeeeejecjecjecjecjec, University of Ljubljana, Faculty of Mathematics and Physics

6.6.6.6.6. DrDrDrDrDr. Bar. Bar. Bar. Bar. Barbarbarbarbarbara Ra Ra Ra Ra Rooooovšekvšekvšekvšekvšek, University of Ljubljana, Faculty of Mathematics and Physics

77777..... DrDrDrDrDr. Dar. Dar. Dar. Dar. Darkkkkko Vo Vo Vo Vo Veberičeberičeberičeberičeberič, University of Nova Gorica

8.8.8.8.8. DrDrDrDrDr. V. V. V. V. Vererererera Župunsa Župunsa Župunsa Župunsa Župunskikikikiki, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

PART TIME FACULTY MEMBERS
PrPrPrPrProfofofofofessoressoressoressoressorsssss
11111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Milan Ambrof. Milan Ambrof. Milan Ambrof. Milan Ambrof. Milan Ambrooooožičžičžičžičžič, University of Ljubljana, Faculty of Computer and

Information Science

2.2.2.2.2. PrPrPrPrProf. Rof. Rof. Rof. Rof. Roberoberoberoberobert Blinct Blinct Blinct Blinct Blinc, Academician, University of Ljubljana, Faculty of Mathematics

and Physics, Jožef Stefan International Postgraduate School, Ljubljana

3.3.3.3.3. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Vof. Vof. Vof. Vof. Vid Bobnarid Bobnarid Bobnarid Bobnarid Bobnar, Jožef Stefan International Postgraduate School, Ljubljana
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4.4.4.4.4. PrPrPrPrProf. Marof. Marof. Marof. Marof. Markkkkko Bohaneco Bohaneco Bohaneco Bohaneco Bohanec, University of Ljubljana, Faculty of Public Administration,

University of Maribor, Faculty of Organisational Sciences, University of Nova

Gorica and Jožef Stefan International Postgraduate School, Ljubljana

5.5.5.5.5. PrPrPrPrProf. Vladimir Cindrof. Vladimir Cindrof. Vladimir Cindrof. Vladimir Cindrof. Vladimir Cindrooooo, University of Ljubljana, Faculty of

Natural Sciences and Technology

6.6.6.6.6. PrPrPrPrProf. Leon Cizelof. Leon Cizelof. Leon Cizelof. Leon Cizelof. Leon Cizeljjjjj, University of Ljubljana, Faculty of Mathematics and Physics

77777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Mirof. Mirof. Mirof. Mirof. Miran Čehan Čehan Čehan Čehan Čeh, University of Ljubljana, Faculty of Chemistry and

Chemical Technology and Jožef Stefan International Postgraduate School, Ljubljana

8.8.8.8.8. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Marof. Marof. Marof. Marof. Markkkkko Čepino Čepino Čepino Čepino Čepin, University of Ljubljana, Faculty of Electrical Engineering

9.9.9.9.9. PrPrPrPrProf. Milan Čerof. Milan Čerof. Milan Čerof. Milan Čerof. Milan Čerčččččekekekekek, University of Ljubljana, Faculty of Mathematics and Physics

and University of Maribor, Faculty of Civil Engineering

111110.0.0.0.0. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Marof. Marof. Marof. Marof. Markkkkko Debelo Debelo Debelo Debelo Debeljakjakjakjakjak, University of Nova Gorica

1111111111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Jurof. Jurof. Jurof. Jurof. Jure Demšare Demšare Demšare Demšare Demšar, University of Ljubljana, Faculty of Mathematics and

Physics, Jožef Stefan International Postgraduate School, Ljubljana

111112.2.2.2.2. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Gorof. Gorof. Gorof. Gorof. Goran Dran Dran Dran Dran Dražičažičažičažičažič, Jožef Stefan International Postgraduate School, Ljubljana

111113.3.3.3.3. PrPrPrPrProf. Sašo Džof. Sašo Džof. Sašo Džof. Sašo Džof. Sašo Džerererererosososososkikikikiki, University of Nova Gorica and Jožef Stefan International

Postgraduate School, Ljubljana

111114.4.4.4.4. PrPrPrPrProf. Borof. Borof. Borof. Borof. Borkkkkka Džonoa Džonoa Džonoa Džonoa Džonovvvvva Jera Jera Jera Jera Jerman Blažičman Blažičman Blažičman Blažičman Blažič, University of Ljubljana, Faculty of

Economics, University of Maribor, Faculty of Criminal Justice and Security and

Jožef Stefan International Postgraduate School, Ljubljana

111115.5.5.5.5. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Tof. Tof. Tof. Tof. Tomaž Erjaomaž Erjaomaž Erjaomaž Erjaomaž Erjavvvvvececececec, University of Ljubljana, Faculty of Arts, University of

Graz, Austria and Jožef Stefan International Postgraduate School, Ljubljana

111116.6.6.6.6. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Androf. Androf. Androf. Androf. Andreeeeej Filipčičj Filipčičj Filipčičj Filipčičj Filipčič, University of Nova Gorica

1111177777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Bogdan Filipičof. Bogdan Filipičof. Bogdan Filipičof. Bogdan Filipičof. Bogdan Filipič, University of Ljubljana, Faculty of Mechanical

Engineering, Faculty of Computer and Information Science, University of Nova

Gorica, Jožef Stefan International Postgraduate School, Ljubljana

111118.8.8.8.8. PrPrPrPrProf. Matjaž Gamsof. Matjaž Gamsof. Matjaž Gamsof. Matjaž Gamsof. Matjaž Gams, University of Ljubljana, Faculty of Economics, Faculty of

Computer and Information Science, Faculty of Arts, Jožef Stefan International

Postgraduate School, Ljubljana

111119.9.9.9.9. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Marof. Marof. Marof. Marof. Markkkkko Gero Gero Gero Gero Gerbecbecbecbecbec, Jožef Stefan International Postgraduate School, Ljubljana

20.20.20.20.20. PrPrPrPrProf. Bogdan Glumacof. Bogdan Glumacof. Bogdan Glumacof. Bogdan Glumacof. Bogdan Glumac, University of Maribor, Faculty of Civil Engineering,

University of Ljubljana, Faculty of Mathematics and Physics

2222211111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Esof. Esof. Esof. Esof. Esttttter Heather Heather Heather Heather Heath, Jožef Stefan International Postgraduate School, Ljubljana

22.22.22.22.22. PrPrPrPrProf. Milena Horof. Milena Horof. Milena Horof. Milena Horof. Milena Horvvvvvatatatatat, Jožef Stefan International Postgraduate School, Ljubljana

23.23.23.23.23. PrPrPrPrProf. Igor Jenčičof. Igor Jenčičof. Igor Jenčičof. Igor Jenčičof. Igor Jenčič, University of Maribor, Faculty of Civil Engineering, University

of Ljubljana, Faculty of Mathematics and Physics

222224.4.4.4.4. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Rof. Rof. Rof. Rof. Roberoberoberoberobert Jert Jert Jert Jert Jeraj,aj,aj,aj,aj, University of Ljubljana, Faculty of Mathematics and

Physics, University of Wisconsin, School of Medical Physic, Madison

25.25.25.25.25. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Zvof. Zvof. Zvof. Zvof. Zvonkonkonkonkonka Jera Jera Jera Jera Jerananananan, University of Ljubljana, Biotechnical Faculty

26.26.26.26.26. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Đani Juričićof. Đani Juričićof. Đani Juričićof. Đani Juričićof. Đani Juričić, University of Nova Gorica, University of Maribor, Faculty

of Logistics and Jožef Stefan International Postgraduate School, Ljubljana

2222277777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Vof. Vof. Vof. Vof. Viktiktiktiktiktor Kor Kor Kor Kor Kabanoabanoabanoabanoabanovvvvv, Jožef Stefan International Postgraduate School, Ljubljana

28.28.28.28.28. PrPrPrPrProf. Gorof. Gorof. Gorof. Gorof. Gorazd Kazd Kazd Kazd Kazd Kandusandusandusandusandus, University of Maribor, Faculty of Electrical Engineering and

Computer Science and Jožef Stefan International Postgraduate School, Ljubljana

29.29.29.29.29. PrPrPrPrProf. Monikof. Monikof. Monikof. Monikof. Monika Ka Ka Ka Ka Kapus Kapus Kapus Kapus Kapus Kolarolarolarolarolar, University of Maribor, Faculty of Electrical

Engineering and Computer Science

30.30.30.30.30. PrPrPrPrProf. Ivof. Ivof. Ivof. Ivof. Ivan Kan Kan Kan Kan Kobalobalobalobalobal, University of Maribor, Faculty of Civil Engineering, University

of Nova Gorica and Jožef Stefan International Postgraduate School, Ljubljana

3333311111..... PrPrPrPrProf. Spomenkof. Spomenkof. Spomenkof. Spomenkof. Spomenka Ka Ka Ka Ka Kobeobeobeobeobe, University of Ljubljana, Faculty of Natural Sciences and

Technology, Jožef Stefan International Postgraduate School, Ljubljana

32.32.32.32.32. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Rof. Rof. Rof. Rof. Roberoberoberoberobert Kt Kt Kt Kt Kocococococjančičjančičjančičjančičjančič, Jožef Stefan International Postgraduate School,

Ljubljana

33.33.33.33.33. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Brof. Brof. Brof. Brof. Brankankankankanko Ko Ko Ko Ko Kontićontićontićontićontić, University of Nova Gorica

333334.4.4.4.4. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Dušan Kof. Dušan Kof. Dušan Kof. Dušan Kof. Dušan Kororororordišdišdišdišdiš, University of Ljubljana, Faculty of Chemistry and

Chemical Technology, Jožef Stefan International Postgraduate School, Ljubljana

35.35.35.35.35. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Pof. Pof. Pof. Pof. Peeeeettttter Ker Ker Ker Ker Korororororošecošecošecošecošec, University of Primorska, Koper, Faculty of Mathematics,

Sciences and Information Technologies; Faculty of Education Koper

36.36.36.36.36. DrDrDrDrDr. Bar. Bar. Bar. Bar. Barbarbarbarbarbara Ka Ka Ka Ka Korororororoušić Seloušić Seloušić Seloušić Seloušić Seljakjakjakjakjak, Jožef Stefan International Postgraduate School

3333377777..... PrPrPrPrProf. Mariof. Mariof. Mariof. Mariof. Marija Kja Kja Kja Kja Kosecosecosecosecosec, University of Ljubljana, Faculty of Natural Sciences and

Technology and Jožef Stefan International Postgraduate School, Ljubljana

38.38.38.38.38. PrPrPrPrProf. Tof. Tof. Tof. Tof. Tomaž Komaž Komaž Komaž Komaž Kosmačosmačosmačosmačosmač, University of Ljubljana, Faculty of Natural Sciences and

Technology, Jožef Stefan International Postgraduate School, Ljubljana

39.39.39.39.39. PrPrPrPrProf. Igor Križajof. Igor Križajof. Igor Križajof. Igor Križajof. Igor Križaj, University of Ljubljana, Faculty of Chemistry and Chemical

Technology, Biotechnical Faculty, Medical Faculty, Jožef Stefan International

Postgraduate School, Ljubljana

40.40.40.40.40. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Zdrof. Zdrof. Zdrof. Zdrof. Zdraaaaavkvkvkvkvko Ko Ko Ko Ko Kutnutnutnutnutnjakjakjakjakjak, University of Ljubljana, Faculty of Mathematics

and Physics and Faculty of Mechanical Engineering, Jožef Stefan International

Postgraduate School, Ljubljana

4444411111..... PrPrPrPrProf. Goof. Goof. Goof. Goof. Gojmir Lahajnarjmir Lahajnarjmir Lahajnarjmir Lahajnarjmir Lahajnar, University of Ljubljana, Biotechnical Faculty

42.42.42.42.42. PrPrPrPrProf. Nof. Nof. Nof. Nof. Nada Laada Laada Laada Laada Lavrvrvrvrvračačačačač, University of Ljubljana, Faculty of Social Sciences, University

of Nova Gorica, Jožef Stefan International Postgraduate School, Ljubljana

43.43.43.43.43. PrPrPrPrProf. Jadrof. Jadrof. Jadrof. Jadrof. Jadran Lenaran Lenaran Lenaran Lenaran Lenarčiččiččiččiččič, University of Ljubljana, Faculty of Electrical Engineering,

University of Nova Gorica

444444.4.4.4.4. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Matof. Matof. Matof. Matof. Mateeeeej Lipoglaj Lipoglaj Lipoglaj Lipoglaj Lipoglavšekvšekvšekvšekvšek, University of Ljubljana, Faculty of Mathematics

and Physics

45.45.45.45.45. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Darja Lisjakof. Darja Lisjakof. Darja Lisjakof. Darja Lisjakof. Darja Lisjak, Jožef Stefan International Postgraduate School, Ljubljana

46.46.46.46.46. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Sonof. Sonof. Sonof. Sonof. Sonja Loja Loja Loja Loja Lojenjenjenjenjen, University of Ljubljana, Faculty of Natural Sciences and

Engineering, University of Nova Gorica, School of Environmental Sciences and

Jožef Stefan International Postgraduate School, Ljubljana

4444477777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Darof. Darof. Darof. Darof. Darkkkkko Mako Mako Mako Mako Makooooovvvvvececececec, University of Maribor, Faculty of Chemistry and

Chemical Engineering and Faculty of Medicine, Jožef Stefan International

Postgraduate School, Ljubljana

48.48.48.48.48. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Barof. Barof. Barof. Barof. Barbarbarbarbarbara Maliča Maliča Maliča Maliča Malič, Jožef Stefan International Postgraduate School, Ljubljana

49.49.49.49.49. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Igor Mandićof. Igor Mandićof. Igor Mandićof. Igor Mandićof. Igor Mandić, University of Ljubljana, Faculty of Electrical Engineering

50.50.50.50.50. PrPrPrPrProf. Borof. Borof. Borof. Borof. Borut Maut Maut Maut Maut Mavkvkvkvkvkooooo, University of Ljubljana, Faculty of Mathematics and Physics

5555511111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Pof. Pof. Pof. Pof. Paul McGuinessaul McGuinessaul McGuinessaul McGuinessaul McGuiness, Jožef Stefan International Postgraduate School, Ljubljana

52.52.52.52.52. PrPrPrPrProf. Igor Mekjaof. Igor Mekjaof. Igor Mekjaof. Igor Mekjaof. Igor Mekjavićvićvićvićvić, University of Portsmouth, Institute of Biomedical and

Biomolecular Sciences, Portsmouth, United Kingdom

53.53.53.53.53. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Alenkof. Alenkof. Alenkof. Alenkof. Alenka Mera Mera Mera Mera Merttttteleleleleljjjjj, University of Ljubljana, Faculty of Mathematics and

Physics

555554.4.4.4.4. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Tof. Tof. Tof. Tof. Tomaž Meromaž Meromaž Meromaž Meromaž Merttttteleleleleljjjjj, University of Ljubljana, Faculty of Mathematics and Physics

55.55.55.55.55. PrPrPrPrProf. Drof. Drof. Drof. Drof. Dragan Dragan Dragan Dragan Dragan Dragolagolagolagolagoljub Mihailojub Mihailojub Mihailojub Mihailojub Mihailovićvićvićvićvić, University of Ljubljana, Faculty of

Mathematics and Physics and Jožef Stefan International Postgraduate School

56.56.56.56.56. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Radmila Milačičof. Radmila Milačičof. Radmila Milačičof. Radmila Milačičof. Radmila Milačič, University of Ljubljana, Faculty of Chemistry and

Chemical Technology and Jožef Stefan International Postgraduate School,

5555577777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Dunof. Dunof. Dunof. Dunof. Dunja Mladenićja Mladenićja Mladenićja Mladenićja Mladenić, Jožef Stefan International Postgraduate School,

Ljubljana, University of Nova Gorica, University of Primorska, Koper and

University of Zagreb, Croatia

58.58.58.58.58. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Mihael Mohorof. Mihael Mohorof. Mihael Mohorof. Mihael Mohorof. Mihael Mohorčiččiččiččiččič, Jožef Stefan International Postgraduate School

59.59.59.59.59. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Mirof. Mirof. Mirof. Mirof. Miran Mozean Mozean Mozean Mozean Mozetičtičtičtičtič, University of Nova Gorica, Jožef Stefan International

Postgraduate School, Ljubljana

60.60.60.60.60. PrPrPrPrProf. Fof. Fof. Fof. Fof. Frrrrranc Nanc Nanc Nanc Nanc Nooooovvvvvakakakakak, University of Maribor, Faculty of Electrical Engineering and

Computer Science and Jožef Stefan International Postgraduate School, Ljubljana

6666611111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Saša Nof. Saša Nof. Saša Nof. Saša Nof. Saša Nooooovvvvvak Krak Krak Krak Krak Krmmmmmpopopopopotičtičtičtičtič, Jožef Stefan International Postgraduate

School, Ljubljana

62.62.62.62.62. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Nivof. Nivof. Nivof. Nivof. Nives Ogrinces Ogrinces Ogrinces Ogrinces Ogrinc, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

63.63.63.63.63. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Grof. Grof. Grof. Grof. Gregor Pegor Pegor Pegor Pegor Papaapaapaapaapa, Jožef Stefan International Postgraduate School

666664.4.4.4.4. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Primoof. Primoof. Primoof. Primoof. Primož Pž Pž Pž Pž Peliconeliconeliconeliconelicon, University of Ljubljana, Faculty of

Mathematics and Physics

65.65.65.65.65. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Uof. Uof. Uof. Uof. Urrrrroš Poš Poš Poš Poš Peeeeetrtrtrtrtrooooovičvičvičvičvič, University of Nova Gorica

66.66.66.66.66. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Maja Pof. Maja Pof. Maja Pof. Maja Pof. Maja Ponikvonikvonikvonikvonikvararararar, Jožef Stefan International Postgraduate School, Ljubljana

6666677777..... PrPrPrPrProf. Alberof. Alberof. Alberof. Alberof. Albert Prt Prt Prt Prt Prodanodanodanodanodan, Jožef Stefan International Postgraduate School, Ljubljana
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68.68.68.68.68. PrPrPrPrProf. Joof. Joof. Joof. Joof. Jožžžžže Pungere Pungere Pungere Pungere Pungerčarčarčarčarčar, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

69.69.69.69.69. PrPrPrPrProf. Matjaž Raof. Matjaž Raof. Matjaž Raof. Matjaž Raof. Matjaž Ravnikvnikvnikvnikvnik, University of Ljubljana, Faculty of Mathematics and Physics

70.70.70.70.70. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Maja Rof. Maja Rof. Maja Rof. Maja Rof. Maja Remšemšemšemšemškkkkkararararar, Jožef Stefan International Postgraduate School

7777711111..... PrPrPrPrProf. Milan Vof. Milan Vof. Milan Vof. Milan Vof. Milan Valtaltaltaltalter Scharer Scharer Scharer Scharer Scharaaaaa, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

72.72.72.72.72. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Igor Seršaof. Igor Seršaof. Igor Seršaof. Igor Seršaof. Igor Serša, University of Ljubljana, Faculty of Natural Sciences and

Technology, Jožef Stefan International Postgraduate School, Ljubljana

73.73.73.73.73. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Borof. Borof. Borof. Borof. Borut Smodišut Smodišut Smodišut Smodišut Smodiš, University of Ljubljana, Faculty of Chemistry and

Chemical Technology

777774.4.4.4.4. PrPrPrPrProf. Marof. Marof. Marof. Marof. Markkkkko So So So So Stttttaričaričaričaričarič, University of Ljubljana, Faculty of Mathematics and Physics

75.75.75.75.75. PrPrPrPrProf. Pof. Pof. Pof. Pof. Peeeeettttter Ser Ser Ser Ser Stttttegnaregnaregnaregnaregnar,  University of Ljubljana, Faculty of Mathematics and Physics

and Biotechnical Faculty, University of Nova Gorica, Jožef Stefan International

Postgraduate School, Ljubljana

777776.6.6.6.6. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Vof. Vof. Vof. Vof. Verererereronikonikonikonikonika Sa Sa Sa Sa Stttttokokokokokaaaaa, Jožef Stefan International Postgraduate School, Ljubljana

7777777777..... PrPrPrPrProf. Sof. Sof. Sof. Sof. Stttttanislaanislaanislaanislaanislav Sv Sv Sv Sv Strtrtrtrtrmčnikmčnikmčnikmčnikmčnik, University of Ljubljana, Faculty of Electrical

Engineering, University of Nova Gorica, School of Engineering and Management

78.78.78.78.78. PrPrPrPrProf. Danilo Suvof. Danilo Suvof. Danilo Suvof. Danilo Suvof. Danilo Suvorororororooooovvvvv, University of Ljubljana, Faculty of Chemistry and

Chemical Technology and Faculty of Mathematics and Physics, Jožef Stefan

International Postgraduate School, Ljubljana

79.79.79.79.79. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Janez Ščančarof. Janez Ščančarof. Janez Ščančarof. Janez Ščančarof. Janez Ščančar, Jožef Stefan International Postgraduate School, Ljubljana

80.80.80.80.80. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Juriof. Juriof. Juriof. Juriof. Jurij Šilcj Šilcj Šilcj Šilcj Šilc, Jožef Stefan International Postgraduate School, Ljubljana

8888811111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Janez Štrof. Janez Štrof. Janez Štrof. Janez Štrof. Janez Štrancarancarancarancarancar, Jožef Stefan International Postgraduate School, Ljubljana

82.82.82.82.82. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Aleš Švigelof. Aleš Švigelof. Aleš Švigelof. Aleš Švigelof. Aleš Švigeljjjjj, Jožef Stefan International Postgraduate School, Ljubljana

83.83.83.83.83. PrPrPrPrProf. Iztof. Iztof. Iztof. Iztof. Iztok Tok Tok Tok Tok Tiseliseliseliseliseljjjjj, University of Ljubljana, Faculty of Mathematics and Physics,

University of Maribor, Faculty of Logistics

888884.4.4.4.4. DrDrDrDrDr. Mihael Gabri. Mihael Gabri. Mihael Gabri. Mihael Gabri. Mihael Gabrijel Tjel Tjel Tjel Tjel Tomšičomšičomšičomšičomšič, Jožef Stefan International Postgraduate School

85.85.85.85.85. PrPrPrPrProf. Denis Tof. Denis Tof. Denis Tof. Denis Tof. Denis Trrrrrčččččekekekekek, University of Ljubljana, Faculty of Computer and Information

Science and Faculty of Criminal Justice, Jožef Stefan International Postgraduate

School, Ljubljana

86.86.86.86.86. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Androf. Androf. Androf. Androf. Andreeeeej Tj Tj Tj Tj Trrrrrkkkkkooooovvvvv, University of Ljubljana, Faculty of Mathematics and Physics

8888877777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Rof. Rof. Rof. Rof. Roman Toman Toman Toman Toman Trrrrrobecobecobecobecobec, University of Ljubljana, Faculty of Computer and

Information Science

88.88.88.88.88. PrPrPrPrProf. Boris Tof. Boris Tof. Boris Tof. Boris Tof. Boris Turururururkkkkk, University of Ljubljana, Biotechnical Faculty, Jožef Stefan

International Postgraduate School, Ljubljana

89.89.89.89.89. PrPrPrPrProf. Dušan Tof. Dušan Tof. Dušan Tof. Dušan Tof. Dušan Turururururkkkkk, University of Ljubljana, Faculty of Chemistry and Chemical

Technology and Faculty of Medicine, Jožef Stefan International Postgraduate

School, Ljubljana

90.90.90.90.90. PrPrPrPrProf. Vof. Vof. Vof. Vof. Vititititito To To To To Turururururkkkkk, University of Ljubljana, Biotechnical Faculty and Faculty of

Chemistry and Chemical Technology,  Jožef Stefan International Postgraduate

School, Ljubljana, University of Nova Gorica

9999911111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Janof. Janof. Janof. Janof. Janja Vja Vja Vja Vja Vaupoaupoaupoaupoaupotičtičtičtičtič, University of Ljubljana, Faculty of Medicine,

University of Nova Gorica

92.92.92.92.92. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Damir Vof. Damir Vof. Damir Vof. Damir Vof. Damir Vrrrrrančićančićančićančićančić, University of Maribor, Faculty of Logistics, University

of Nova Gorica, School of applied Sciences

93.93.93.93.93. PrPrPrPrProf. Antof. Antof. Antof. Antof. Anton Zalaron Zalaron Zalaron Zalaron Zalar, University of Ljubljana, Faculty of Natural Sciences and

Technology and University of Maribor, Faculty of Electrical Engineering and

Computer Science, Jožef Stefan International Postgraduate School, Ljubljana

94.94.94.94.94. PrPrPrPrProf. Bošof. Bošof. Bošof. Bošof. Boštjan Zalartjan Zalartjan Zalartjan Zalartjan Zalar, University of Ljubljana, Faculty of Mathematics and Physics

and Biotechnical Faculty, Jožef Stefan International Postgraduate School, Ljubljana

95.95.95.95.95. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Marof. Marof. Marof. Marof. Markkkkko Zao Zao Zao Zao Zavrvrvrvrvrtttttanikanikanikanikanik, University of Nova Gorica

96.96.96.96.96. PrPrPrPrProf. Aleksander Zidanšekof. Aleksander Zidanšekof. Aleksander Zidanšekof. Aleksander Zidanšekof. Aleksander Zidanšek, University of Maribor, Faculty of Education, Jožef

Stefan International Postgraduate School, Ljubljana

9999977777..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Tof. Tof. Tof. Tof. Tomaž Žagaromaž Žagaromaž Žagaromaž Žagaromaž Žagar,,,,, University of Maribor, Faculty for Energy Techology

98.98.98.98.98. PrPrPrPrProf. Boris Žemof. Boris Žemof. Boris Žemof. Boris Žemof. Boris Žemvvvvvaaaaa, University of Ljubljana, Faculty of Chemistry and Chemical

Technology, Jožef Stefan International Postgraduate School, Ljubljana

99.99.99.99.99. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Eof. Eof. Eof. Eof. Evvvvva Žera Žera Žera Žera Žerooooovnikvnikvnikvnikvnik, Jožef Stefan International Postgraduate School, Ljubljana

1111100.00.00.00.00. DrDrDrDrDr. Dušan Žigon. Dušan Žigon. Dušan Žigon. Dušan Žigon. Dušan Žigon, Jožef Stefan International Postgraduate School, Ljubljana

111110000011111..... AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Matjaž Žitnikof. Matjaž Žitnikof. Matjaž Žitnikof. Matjaž Žitnikof. Matjaž Žitnik, University of Ljubljana, Faculty of

Mathematics and Physics

AssisAssisAssisAssisAssistttttants and rants and rants and rants and rants and researesearesearesearesearchercherchercherchersssss
ZorZorZorZorZoran Aran Aran Aran Aran Arsososososovvvvv, B. Sc., B. Sc., B. Sc., B. Sc., B. Sc., University of Ljubljana, Faculty of Mathematics and Physics

MatMatMatMatMateeeeej Batič, B. Sc.j Batič, B. Sc.j Batič, B. Sc.j Batič, B. Sc.j Batič, B. Sc., Univerity of Nova Gorica

3.3.3.3.3. UUUUUrrrrroš Benkoš Benkoš Benkoš Benkoš Benko, B. Sc.o, B. Sc.o, B. Sc.o, B. Sc.o, B. Sc.,  University of Maribor, Faculty of Logistics

4.4.4.4.4. DrDrDrDrDr. Sla. Sla. Sla. Sla. Slavkvkvkvkvko Bero Bero Bero Bero Bernikniknikniknik, Jožef Stefan International Postgraduate School, Ljubljana

5.5.5.5.5. DrDrDrDrDr. U. U. U. U. Urrrrrban Bitban Bitban Bitban Bitban Bitenc,enc,enc,enc,enc, University of Ljubljana, Faculty of Mathematics and Physics

and Faculty of Natural Sciences and Technology

6.6.6.6.6. DrDrDrDrDr. Klemen Bučar. Klemen Bučar. Klemen Bučar. Klemen Bučar. Klemen Bučar, , , , , University of Ljubljana, Faculty of Mathematics and Physics

77777..... DrDrDrDrDr. Marje. Marje. Marje. Marje. Marjetktktktktka Conra Conra Conra Conra Conradiadiadiadiadi, University of Ljubljana, Veterinary Faculty

8.8.8.8.8. DrDrDrDrDr. Jank. Jank. Jank. Jank. Janko Čero Čero Čero Čero Černenenenenetičtičtičtičtič, University of Ljubljana, Faculty of Electrical Engineering

9.9.9.9.9. Saša FSaša FSaša FSaša FSaša Frrrrratina, B. Sc.atina, B. Sc.atina, B. Sc.atina, B. Sc.atina, B. Sc., University of Ljubljana, Faculty of

Natural Sciences and Technology

111110.0.0.0.0. DrDrDrDrDr. Dušan Gabri. Dušan Gabri. Dušan Gabri. Dušan Gabri. Dušan Gabrijelčičjelčičjelčičjelčičjelčič, University of Maribor, Faculty of

Criminal Justice and Security

1111111111..... DrDrDrDrDr. Boš. Boš. Boš. Boš. Boštjan Jančartjan Jančartjan Jančartjan Jančartjan Jančar, Jožef Stefan International Postgraduate School, Ljubljana

111112.2.2.2.2. DrDrDrDrDr. P. P. P. P. Peeeeettttter Jegličer Jegličer Jegličer Jegličer Jeglič, University of Ljubljana, Faculty of Chemistry and Chemical

Technology and Faculty of Mathematics and Physics

111113.3.3.3.3. DrDrDrDrDr. Mar. Mar. Mar. Mar. Martin Klantin Klantin Klantin Klantin Klanjšekjšekjšekjšekjšek, University of Ljubljana, Faculty of

Mathematics and Physics

111114.4.4.4.4. DrDrDrDrDr. T. T. T. T. Tomaž Klobučaromaž Klobučaromaž Klobučaromaž Klobučaromaž Klobučar, University of Maribor, Faculty of

Criminal Justice and Security

111115.5.5.5.5. DrDrDrDrDr. Mat. Mat. Mat. Mat. Mateeeeej Kj Kj Kj Kj Komelomelomelomelomeljjjjj, University of Ljubljana, Faculty of Mathematics and Physics

111116.6.6.6.6. DrDrDrDrDr. Gr. Gr. Gr. Gr. Gregor Kregor Kregor Kregor Kregor Kramberamberamberamberambergergergergerger, University of Ljubljana, Faculty of Mathematics and

Physics and Faculty of Electrical Engineering

1111177777..... DrDrDrDrDr. Andri. Andri. Andri. Andri. Andrija Lebarja Lebarja Lebarja Lebarja Lebar, University of Ljubljana, Biotechnical Faculty

111118.8.8.8.8. DrDrDrDrDr. Ingrid Miloše. Ingrid Miloše. Ingrid Miloše. Ingrid Miloše. Ingrid Miloševvvvv, , , , , University of Ljubljana, Faculty of Chemistry and

Chemical Technology

111119.9.9.9.9. DrDrDrDrDr. Andr. Andr. Andr. Andr. Andreeeeej Miheličj Miheličj Miheličj Miheličj Mihelič,     University of Ljubljana, Faculty of

Mathematics and Physics

20.20.20.20.20. DrDrDrDrDr. R. R. R. R. Rok Pok Pok Pok Pok Pesesesesestttttoooootniktniktniktniktnik, University of Ljubljana, Faculty of Mathematics and Physics

2222211111..... DrDrDrDrDr. Aleksander R. Aleksander R. Aleksander R. Aleksander R. Aleksander Rečnikečnikečnikečnikečnik, University of Ljubljana, Faculty of Natural Sciences and

Technology, Jožef Stefan International Postgraduate School, Ljubljana

22.22.22.22.22. PPPPPeeeeetrtrtrtrtra Ra Ra Ra Ra Rogan, B. Sc., ogan, B. Sc., ogan, B. Sc., ogan, B. Sc., ogan, B. Sc., University of Maribor, Faculty of Civil Engineering

23.23.23.23.23. DrDrDrDrDr. Igor Sega. Igor Sega. Igor Sega. Igor Sega. Igor Sega, University of Ljubljana, Faculty of Mathematics and Physics

222224.4.4.4.4. DrDrDrDrDr. Andr. Andr. Andr. Andr. Andreeeeej Sj Sj Sj Sj Studentudentudentudentuden, University of Ljubljana, Faculty of Mathematics and Physics

25.25.25.25.25. DrDrDrDrDr. Miha Šk. Miha Šk. Miha Šk. Miha Šk. Miha Škarararararaboaboaboaboabottttt, University of Ljubljana, Faculty of Natural Sciences and

Technology and Faculty of Mathematics and Physics

26.26.26.26.26. DrDrDrDrDr. Mar. Mar. Mar. Mar. Markkkkko Udoo Udoo Udoo Udoo Udovičvičvičvičvič, Jožef Stefan International Postgraduate School, Ljubljana

2222277777..... DrDrDrDrDr. P. P. P. P. Polona Uolona Uolona Uolona Uolona Umekmekmekmekmek, Jožef Stefan International Postgraduate School, Ljubljana

28.28.28.28.28. DrDrDrDrDr. Matjaž V. Matjaž V. Matjaž V. Matjaž V. Matjaž Vencelencelencelencelenceljjjjj, University of Ljubljana, Faculty of Mathematics and Physics

29.29.29.29.29. DrDrDrDrDr. Mo. Mo. Mo. Mo. Mojca Vjca Vjca Vjca Vjca Vilfilfilfilfilfananananan, University of Ljubljana, Faculty of Mathematics and Physics

30.30.30.30.30. DrDrDrDrDr. Boris V. Boris V. Boris V. Boris V. Boris Vodopivodopivodopivodopivodopivececececec, University of Ljubljana, Faculty of

Mathematics and Physics

3333311111..... DrDrDrDrDr. Dar. Dar. Dar. Dar. Darkkkkko Vo Vo Vo Vo Vrrrrrečkečkečkečkečkooooo, University of Nova Gorica, School of Environmental Sciences

32.32.32.32.32. DrDrDrDrDr. Andr. Andr. Andr. Andr. Andreeeeej Zorj Zorj Zorj Zorj Zorkkkkkooooo, University of Ljubljana, Faculty of Natural Sciences and

Technology and Faculty of Chemistry and Chemical Technology

33.33.33.33.33. AnžAnžAnžAnžAnže Zupanc, B. Sc.e Zupanc, B. Sc.e Zupanc, B. Sc.e Zupanc, B. Sc.e Zupanc, B. Sc., University of Ljubljana, Faculty of Mathematics and Physics
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INSTITUTE COLLOQUIA

January 17, 2007: AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Maja Rof. Maja Rof. Maja Rof. Maja Rof. Maja Remšemšemšemšemškkkkkararararar

Jožef Stefan Institute, Ljubljana, Slovenia

RisRisRisRisRisks during the prks during the prks during the prks during the prks during the production and application of nanoparoduction and application of nanoparoduction and application of nanoparoduction and application of nanoparoduction and application of nanoparticlesticlesticlesticlesticles

January 31, 2007: DrDrDrDrDr. Denis P. Denis P. Denis P. Denis P. Denis Pomomomomomponponponponpon

Centre de Génétique Moléculaire, CNRS, Gif-sur-Yvette, France

SurSurSurSurSurffffface plasmon race plasmon race plasmon race plasmon race plasmon resonance imageresonance imageresonance imageresonance imageresonance imagery and single molecule appry and single molecule appry and single molecule appry and single molecule appry and single molecule approaches ofoaches ofoaches ofoaches ofoaches of

prprprprprooooottttteo-nucleic comeo-nucleic comeo-nucleic comeo-nucleic comeo-nucleic complepleplepleplex self-assemblyx self-assemblyx self-assemblyx self-assemblyx self-assembly

February 21, 2007: AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Simon Širof. Simon Širof. Simon Širof. Simon Širof. Simon Šircacacacaca

Jožef Stefan Institute and University of Ljubljana, Faculty of Mathematics and Physics,

Ljubljana, Slovenia

PrPrPrPrProoooottttton micron micron micron micron microscoposcoposcoposcoposcopyyyyy: P: P: P: P: Pentententententatatatatateuch of electreuch of electreuch of electreuch of electreuch of electron scatton scatton scatton scatton scatteringeringeringeringering

March 7, 2007: DrDrDrDrDr. Diane Eicher. Diane Eicher. Diane Eicher. Diane Eicher. Diane Eichert, Drt, Drt, Drt, Drt, Dr. L. L. L. L. Luca Gruca Gruca Gruca Gruca Gregoregoregoregoregoratti, Dratti, Dratti, Dratti, Dratti, Dr. Bur. Bur. Bur. Bur. Burkharkharkharkharkhard Kd Kd Kd Kd Kaulichaulichaulichaulichaulich

ELETTRA - Sincrotrone Trieste, Italy

MicrMicrMicrMicrMicroscopic toscopic toscopic toscopic toscopic techniqechniqechniqechniqechniques at the Elettrues at the Elettrues at the Elettrues at the Elettrues at the Elettra synchra synchra synchra synchra synchroooootrtrtrtrtron in Ton in Ton in Ton in Ton in Triesriesriesriesriesttttteeeee

March 20, 2007: PrPrPrPrProf. Joof. Joof. Joof. Joof. Jožžžžže Rake Rake Rake Rake Rakooooovvvvvececececec

University of Ljubljana, Faculty of Mathematics and Physics, Ljubljana, Slovenia

EnerEnerEnerEnerEnergy congy congy congy congy convvvvversions in the athmosersions in the athmosersions in the athmosersions in the athmosersions in the athmospherpherpherpherphereeeee

March 21, 2007: PrPrPrPrProf. Jacqof. Jacqof. Jacqof. Jacqof. Jacques Livues Livues Livues Livues Livageageageageage

Chimie de la matière Condensée Collège de France, Paris, France

Bio-insBio-insBio-insBio-insBio-inspirpirpirpirpired silica glassesed silica glassesed silica glassesed silica glassesed silica glasses

March 22, 2007: PrPrPrPrProf. Mariof. Mariof. Mariof. Mariof. Marija Kja Kja Kja Kja Kosecosecosecosecosec

Jožef Stefan Institute, Ljubljana, Slovenia

CerCerCerCerCeramic matamic matamic matamic matamic materials ferials ferials ferials ferials for the electror the electror the electror the electror the electronics of the neonics of the neonics of the neonics of the neonics of the next generxt generxt generxt generxt generationationationationation

April 10, 2007: DrDrDrDrDr. Oliv. Oliv. Oliv. Oliv. Oliver Gutfer Gutfer Gutfer Gutfer Gutfleishleishleishleishleish

Institute for Metallic Materials, Dep. Magnetism& Superconductivity, Leibniz-Institut

für Festkörper – und Werkstoffforschung, Dresden,Germany

NNNNNovovovovovel functional magnetic matel functional magnetic matel functional magnetic matel functional magnetic matel functional magnetic materials based on magneterials based on magneterials based on magneterials based on magneterials based on magneto-so-so-so-so-strtrtrtrtructuructuructuructuructural phaseal phaseal phaseal phaseal phase

trtrtrtrtransfansfansfansfansfororororormationsmationsmationsmationsmations

April 25, 2007: DrDrDrDrDr. Henk V. Henk V. Henk V. Henk V. Henk Van Asan Asan Asan Asan As

Lab of Biophysics and Wageningen NMR Centre, Wageningen University, Netherlands

NNNNNon-inon-inon-inon-inon-invvvvvasivasivasivasivasive assessment of fe assessment of fe assessment of fe assessment of fe assessment of food prood prood prood prood products boducts boducts boducts boducts by time domain NMR and MRIy time domain NMR and MRIy time domain NMR and MRIy time domain NMR and MRIy time domain NMR and MRI

May 9, 2007: DrDrDrDrDr. Chris P. Chris P. Chris P. Chris P. Chris P. Ew. Ew. Ew. Ew. Ewelselselselsels

Institute of Materials (IMN), CNRS, Nantes, France

TTTTTopologyopologyopologyopologyopology, s, s, s, s, strtrtrtrtructuructuructuructuructure and defe and defe and defe and defe and defects in carects in carects in carects in carects in carbon nanosybon nanosybon nanosybon nanosybon nanosyssssstttttemsemsemsemsems

June 20, 2007: PrPrPrPrProf. Dirof. Dirof. Dirof. Dirof. Dirk vk vk vk vk van der Maran der Maran der Maran der Maran der Marelelelelel

Département de Physique de la Matière Condensée, Université de Genève, Switzerland

Can high TCan high TCan high TCan high TCan high Tc superc superc superc superc superconductivitconductivitconductivitconductivitconductivity be ey be ey be ey be ey be explained with the BCS model? An opticalxplained with the BCS model? An opticalxplained with the BCS model? An opticalxplained with the BCS model? An opticalxplained with the BCS model? An optical

approach.approach.approach.approach.approach.

June 27, 2007: PrPrPrPrProf. Julia Aof. Julia Aof. Julia Aof. Julia Aof. Julia A. K. K. K. K. Kororororornfnfnfnfnfieldieldieldieldield

Department of Chemistry and Chemical Engineering, California Institute of

Technology, USA

Sculpting imSculpting imSculpting imSculpting imSculpting implants in situ: Light adplants in situ: Light adplants in situ: Light adplants in situ: Light adplants in situ: Light adjusjusjusjusjustttttable intrable intrable intrable intrable intraocular lensesaocular lensesaocular lensesaocular lensesaocular lenses

September 5, 2007: DrDrDrDrDr. S. S. S. S. Stttttanislaanislaanislaanislaanislav Južničv Južničv Južničv Južničv Južnič

Institute of Mathematics, Physics and Mechanics, Ljubljana, Slovenia

AntAntAntAntAnton Pon Pon Pon Pon Peteteteteterererererlin: scientislin: scientislin: scientislin: scientislin: scientist, prt, prt, prt, prt, profofofofofessoressoressoressoressor, dir, dir, dir, dir, directectectectectororororor, politician and mount, politician and mount, politician and mount, politician and mount, politician and mountaineeraineeraineeraineeraineer

September 28, 2007: PrPrPrPrProf. Kof. Kof. Kof. Kof. Karararararl Ol Ol Ol Ol O. Chris. Chris. Chris. Chris. Christtttteeeee

University of Southern California, USA

ChemisChemisChemisChemisChemistrtrtrtrtry of polynitry of polynitry of polynitry of polynitry of polynitrogen moleculesogen moleculesogen moleculesogen moleculesogen molecules

October 10, 2007: PrPrPrPrProf. Iztof. Iztof. Iztof. Iztof. Iztok Arok Arok Arok Arok Arčččččononononon

University of Nova Gorica, Slovenia

NNNNNanosanosanosanosanostrtrtrtrtructuructuructuructuructured analyed analyed analyed analyed analyses: neses: neses: neses: neses: new challenges in Xw challenges in Xw challenges in Xw challenges in Xw challenges in X-r-r-r-r-raaaaay absory absory absory absory absorption sption sption sption sption spectrpectrpectrpectrpectroscoposcoposcoposcoposcopyyyyy

October 24, 2007: PrPrPrPrProf. Alan Seabaughof. Alan Seabaughof. Alan Seabaughof. Alan Seabaughof. Alan Seabaugh

University of Notre Dame, USA

EnerEnerEnerEnerEnergygygygygy-ef-ef-ef-ef-efffffficient tricient tricient tricient tricient transisansisansisansisansistttttorsorsorsorsors

November 7, 2007: DrDrDrDrDr. Mladen Hor. Mladen Hor. Mladen Hor. Mladen Hor. Mladen Horvvvvvatićatićatićatićatić

CNRS Grenoble, France

Science in vScience in vScience in vScience in vScience in vererererery high magnetic fy high magnetic fy high magnetic fy high magnetic fy high magnetic fields: NMR inields: NMR inields: NMR inields: NMR inields: NMR invvvvvesesesesestigations of etigations of etigations of etigations of etigations of exxxxxoooootic qtic qtic qtic qtic quantumuantumuantumuantumuantum

ssssspin spin spin spin spin stttttatatatatateseseseses

November 21, 2007: DrDrDrDrDr. J. C. J. C. J. C. J. C. J. C. Loude. Loude. Loude. Loude. Loudettttt

Centre de Recherche Paul Pascal (CRPP) – CNRS, Pessac, France

WWWWWetting and contetting and contetting and contetting and contetting and contact lines of micract lines of micract lines of micract lines of micract lines of micrometometometometometererererer-siz-siz-siz-siz-sized ellipsoidsed ellipsoidsed ellipsoidsed ellipsoidsed ellipsoids

November 30, 2007: PrPrPrPrProf. Bogdan Pof. Bogdan Pof. Bogdan Pof. Bogdan Pof. Bogdan Pooooovhvhvhvhvh

Max-Planck-Institut für Kernphysik, Heidelberg, Germany

PhPhPhPhPhyyyyysical methods fsical methods fsical methods fsical methods fsical methods for the detor the detor the detor the detor the detererererermination of element concentrmination of element concentrmination of element concentrmination of element concentrmination of element concentrations inations inations inations inations in

micrmicrmicrmicrmicrososososostrtrtrtrtructuructuructuructuructureseseseses

December 12, 2007: Pr Pr Pr Pr Prof. Malcolm I. Heggieof. Malcolm I. Heggieof. Malcolm I. Heggieof. Malcolm I. Heggieof. Malcolm I. Heggie

Department of Chemistry and Biochemistry, University of Sussex, Brighton, UK

GrGrGrGrGraphitaphitaphitaphitaphite – a nee – a nee – a nee – a nee – a new twisw twisw twisw twisw twisttttt

December 19, 2007: PrPrPrPrProf. Saof. Saof. Saof. Saof. Sawwwww-----WWWWWai Hlaai Hlaai Hlaai Hlaai Hla

Ohio University, USA

SSSSSTM atTM atTM atTM atTM atom/aolecule manipulation: Rom/aolecule manipulation: Rom/aolecule manipulation: Rom/aolecule manipulation: Rom/aolecule manipulation: Realizing single molecule deealizing single molecule deealizing single molecule deealizing single molecule deealizing single molecule devicesvicesvicesvicesvices

Saw-Wai Hla: Images demonstrating STM manipulation products.
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FINANCING

REVENUES JSI (€) AND NUMBER OF PROJECTS
contrib.contrib.contrib.contrib.contrib.    N   N   N   N   No. of pro. of pro. of pro. of pro. of prooooojectsjectsjectsjectsjects

20062006200620062006 20020020020020077777 2002002002002007/20067/20067/20067/20067/2006 20020020020020077777          in 200         in 200         in 200         in 200         in 20077777

Contracts with ministries of the RS 28,581,556 29,243,094 102.31 % 72.26 % 628

Other contracts 5,640,198 5,831,586 103.39 % 14.41 % 343

International contracts 4,526,022 5,396,049  119.22 % 13.33 % 197

TTTTTOOOOOTTTTTALALALALAL 38,738,738,738,738,7444447,77,77,77,77,77777766666 40,440,440,440,440,470,72970,72970,72970,72970,729  1 1 1 1 1000004.45 %4.45 %4.45 %4.45 %4.45 % 1111100.00 %00.00 %00.00 %00.00 %00.00 % 11111111116868686868

1985-2007

POSTGRADUATES FINANCED BY ARRS*

* ARRS - Slovenian Research Agency

13 

105 

71 
64 

68 

54 

33 35 

27 25 

36 

16 

35 

26 25 
33 

22 19 

28 30 
31 

23 

37 

0 

20 

40 

60 

80 

100 

120 

Nu
m

be
r e

nr
oll

ed
 

1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 

Year 

0 

5.000.000 

10.000.000 

15.000.000 

20.000.000 

25.000.000 

30.000.000 

Ministries contracts Other contracts International contracts 

Revenues 2006/2007 ( €) 

2006 

2007 

 



21

Jožef Stefan Institute

Annual Report 2007

JSI UNDERGRADUATE
SCHOLARSHIPS 1977-2007

FMFFMFFMFFMFFMF Faculty of Mathematics and Physics, University of Ljubljana

FKKFKKFKKFKKFKKTTTTT Faculty of Chemistry and Chemical Technology, University of Ljubljana

FFFFFFFFFFAAAAA Faculty of Pharmacy, University of Ljubljana

FDFDFDFDFDVVVVV Faculty of Social Sciences, University of Ljubljana

BFBFBFBFBF Biotechnical Faculty, University of Ljubljana

FEFEFEFEFE Faculty of Electrical Engineering, University of Ljubljana

FRIFRIFRIFRIFRI Faculty of Computer and Information Science, University of Ljubljana

YYYYYearearearearear FMFFMFFMFFMFFMF FKKFKKFKKFKKFKKTTTTT FFFFFFFFFFAAAAA FDFDFDFDFDVVVVV BFBFBFBFBF FE FE FE FE FE andandandandand FSFSFSFSFS EFEFEFEFEF FG FG FG FG FG andandandandand MFMFMFMFMF UNGUNGUNGUNGUNG TTTTToooootttttalalalalal

FRIFRIFRIFRIFRI FERIFERIFERIFERIFERIMathematicsMathematicsMathematicsMathematicsMathematicsPPPPPhhhhhyyyyysicssicssicssicssics

... 1982 115 38 100 50 9 3 333331111155555

1983 10 1 5 9 1 2626262626

1984 11 3 7 1 12 1 3535353535

1985 18 4 6 1 19 1 4949494949

1986 16 8 4 22 2 5252525252

1987 20 8 4 23 2 5555577777

1988 26 7 8 1 27 1 1 7777711111

1989 26 6 10 2 1 19 1 1 6666666666

1990 26 5 11 2 25 1 7070707070

1991 23 2 9 2 2 24 1 6363636363

1992 22 3 16 1 3 17 6262626262

1993 21 1 15 1 3 13 5555544444

1994 7 1 8 3 6 2525252525

1995 2 9 3 5 1111199999

1996 2 9 3 5 1111199999

1997 2 12 1 4 1 2020202020

1998 1 6 1 7 1 1111166666

1999 2 7 4 7 2020202020

2000 1 5 3 9 1111188888

2001 3 13 3 10 2929292929

2002 4 20 3 10 3333377777

2003 3 18 2 12 1 3636363636

2004 4 17 1 15 2 1 2 4242424242

2005 3 12 1 2 19 2 1 4040404040

2006 2 12 1 1 17 2 2 3333377777

2007 3 14 1 2 18 2 1 4444411111

TTTTTOOOOOTTTTTALALALALAL 333337373737373 8888877777 353535353577777 66666 33333 4646464646 404040404044444 1111155555 44444 1111166666 22222 66666 11111333331111199999

FSFSFSFSFS Faculty of Mechanical Engineering, University of Ljubljana

EFEFEFEFEF Faculty of Economics, University of Ljubljana

MFMFMFMFMF Faculty of Medicine, University of Ljubljana

FGFGFGFGFG Faculty of Civil Engineering, University of Maribor

FERIFERIFERIFERIFERI Faculty of Electrical Engineering and Computer Science,

University of Maribor

UNGUNGUNGUNGUNG University of Nova Gorica
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COMPLETED THESES UNTIL 2007

YYYYYearearearearear Ph. D.Ph. D.Ph. D.Ph. D.Ph. D. M. Sc.M. Sc.M. Sc.M. Sc.M. Sc. TTTTToooootttttalalalalal

ThesesThesesThesesThesesTheses ThesesThesesThesesThesesTheses

...1962 15 6 2222211111

1963 7 77777

1964 7 2 99999

1965 16 1111166666

1966 2 22222

1967 8 88888

1968 4 8 1111122222

1969 3 6 99999

1970 2 12 1111144444

1971 7 6 1111133333

1972 11 24 3535353535

1973 8 14 2222222222

1974 21 10 3333311111

1975 10 20 3030303030

1976 6 31 3333377777

1977 5 16 2222211111

1978 10 20 3030303030

1979 7 11 1111188888

1980 13 10 2323232323

1981 12 15 2222277777

1982 13 18 3333311111

1983 5 10 1111155555

1984 14 17 3333311111

Yearearearearear Ph. D.Ph. D.Ph. D.Ph. D.Ph. D. M. Sc.M. Sc.M. Sc.M. Sc.M. Sc. TTTTToooootttttalalalalal

ThesesThesesThesesThesesTheses ThesesThesesThesesThesesTheses

1985 6 14 2020202020

1986 8 15 2323232323

1987 18 21 3939393939

1988 12 26 3838383838

1989 15 33 4848484848

1990 16 41 5555577777

1991 22 47 6969696969

1992 19 42 6666611111

1993 28 36 6666644444

1994 27 37 6666644444

1995 34 22 5656565656

1996 38 25 6363636363

1997 29 23 5252525252

1998 21 20 4444411111

1999 33 29 6262626262

2000 36 27 6363636363

2001 31 28 5959595959

2002 29 19 4848484848

2003 41 19 6060606060

2004 31 20 5555511111

2005 22 7 2929292929

2006 22 2 2222244444

2007 26 7 3333333333

TTTTTOOOOOTTTTTALALALALAL 777776262626262 828282828244444 11111586586586586586
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PUBLICATIONS
1995-2007
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AWARDS AND APPOINTMENTS

AWARDS MADE TO JSI
RESEARCHERS BY THE REPUBLIC
OF SLOVENIA
Zois RZois RZois RZois RZois Recognitions and Aecognitions and Aecognitions and Aecognitions and Aecognitions and Awwwwwararararard of the Rd of the Rd of the Rd of the Rd of the Republic of Sloepublic of Sloepublic of Sloepublic of Sloepublic of Slovvvvveniaeniaeniaeniaenia

PrPrPrPrProf. Ivof. Ivof. Ivof. Ivof. Ivan Bran Bran Bran Bran Bratkatkatkatkatkooooo

Presented with the Zois Award for his outstanding achievements in artificial intelligence

PrPrPrPrProf. Sof. Sof. Sof. Sof. Svvvvvjejejejejetlana Ftlana Ftlana Ftlana Ftlana Fajfajfajfajfajfererererer

Presented with the Zois Award for her outstanding achievements in elementary-particle

physics

AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Vof. Vof. Vof. Vof. Viktiktiktiktiktor Vor Vor Vor Vor V. K. K. K. K. Kabanoabanoabanoabanoabanovvvvv

Presented with the Zois Recognition for his outstanding achivements the field of

condensed matter physics

PrPrPrPrProf. Borof. Borof. Borof. Borof. Borut Štrut Štrut Štrut Štrut Štrukukukukukeleleleleljjjjj

Presented with the Zois Recognition for his outstanding achivements in the field of

pharmaceutical biotechnology

PrPrPrPrProf. Tof. Tof. Tof. Tof. Tomaž Komaž Komaž Komaž Komaž Kosmač, Prosmač, Prosmač, Prosmač, Prosmač, Prof. Lof. Lof. Lof. Lof. Ljubo Marion, Drjubo Marion, Drjubo Marion, Drjubo Marion, Drjubo Marion, Dr. Aleš Daks. Aleš Daks. Aleš Daks. Aleš Daks. Aleš Dakskkkkkobleroblerobleroblerobler, Izt, Izt, Izt, Izt, Iztok Zagook Zagook Zagook Zagook Zagožžžžžen anden anden anden anden and

Čedomir OblakČedomir OblakČedomir OblakČedomir OblakČedomir Oblak

Presented with the Puh award for their inventions, development achievements and the

use of research findings in introducing innovations into economic practice for

zirconia ceramic posts for the aesthetic fixed restoration of teeth

PrPrPrPrProf. Igor Mekjaof. Igor Mekjaof. Igor Mekjaof. Igor Mekjaof. Igor Mekjavič, Mitja Babič, Borvič, Mitja Babič, Borvič, Mitja Babič, Borvič, Mitja Babič, Borvič, Mitja Babič, Borut Lenarut Lenarut Lenarut Lenarut Lenart, Jot, Jot, Jot, Jot, Jožžžžže Opeke Opeke Opeke Opeke Opeka, Bogomir Va, Bogomir Va, Bogomir Va, Bogomir Va, Bogomir Vrrrrrhohohohohovvvvvececececec

Presented with the Puh award for their achievements in R&D, and for applying the

results of scientific research to industrial practice; particularly the development of a

sweating thermal foot manikin with a gait  simulator

JSI AWARDS AND APPOINTMENTS
Honorary Members

PrPrPrPrProf. Rof. Rof. Rof. Rof. Roberoberoberoberobert Blinct Blinct Blinct Blinct Blinc

President of the Scientific Council from 1992 to 2007

The JoThe JoThe JoThe JoThe Jožžžžžef Sef Sef Sef Sef Stttttefefefefefan Golden Emblem Prizean Golden Emblem Prizean Golden Emblem Prizean Golden Emblem Prizean Golden Emblem Prize
prprprprpresentesentesentesentesented ted ted ted ted to the fo the fo the fo the fo the following following following following following for doctor doctor doctor doctor doctorororororal theses with high imal theses with high imal theses with high imal theses with high imal theses with high impact :pact :pact :pact :pact :

AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Aleš Holobarof. Aleš Holobarof. Aleš Holobarof. Aleš Holobarof. Aleš Holobar, University of Maribor, Faculty of electrical engineering and

computer science

Blind decomposition of convolutive mixtures of close-to-orthogonal pulse sources

applied to surface electromyograms

DrDrDrDrDr. K. K. K. K. Katja Krisatja Krisatja Krisatja Krisatja Kristttttananananan, University of Ljubljana, Faculty of Medicine

Structure/function relationship in fungal 17beta-hydroxysteroid dehydrogenase,

a model enzyme of the short-chain dehydrogenase/reductase superfamily

DrDrDrDrDr. Andr. Andr. Andr. Andr. Andreeeeej Zorj Zorj Zorj Zorj Zorkkkkkooooo, Jožef Stefan Institute

Study of one- and two-dimensional magnetic systems with spin-singlet ground state

INTERNATIONAL AWARDS TO JSI
RESEARCHERS
PrPrPrPrProf. Mariof. Mariof. Mariof. Mariof. Marija Kja Kja Kja Kja Kosecosecosecosecosec

Inauguration: Guest Professor of Xi’an Jiaotong University, Xi’an, China, January 22, 2007

DrDrDrDrDr. T. T. T. T. Tadeadeadeadeadeja Kja Kja Kja Kja Kosecosecosecosecosec

1st Prize, Harvey Herro for Applied Corrosion Technology, Nashville, USA, NACE

(National Association for Corrosion Technology), work “Investigation of Ni release

from Nickel Silver” by Tadeja Kosec and Ingrid Milošev

PrPrPrPrProf. Nof. Nof. Nof. Nof. Nada Laada Laada Laada Laada Lavrvrvrvrvračačačačač

ECCAI fellow – ECCAI award. Awarded by the European Coordination Committee for

Artificial Intelligence

DrDrDrDrDr. Damir Omr. Damir Omr. Damir Omr. Damir Omr. Damir Omrčččččenenenenen

The article Sensorimotor Processes for Learning Object Representations was defined

as one of three best articles of the conference Humanoids 2007, Pittsburgh, USA,

proposer: Prof. James Kuffner

Miha SmolnikMiha SmolnikMiha SmolnikMiha SmolnikMiha Smolnikararararar

Best student paper award presented in the 4th WSEAS/IASME International Conference

on Engineering education (EE’07), Crete Island, Greece, 24. 7. – 26. 7. 2007

The winners of the Jožef Stefan Golden Emblem Prize
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Matjaž SprMatjaž SprMatjaž SprMatjaž SprMatjaž Spreitzereitzereitzereitzereitzer

Award for the best oral presentation, Herceg Novi, Montenegro, Yugoslav Materials

Research Society, oral presentation: Influence of crystal symmetry on the voltage-

tunability of Na0.5Bi0.5TiO3-based systems.

Matjaž SprMatjaž SprMatjaž SprMatjaž SprMatjaž Spreitzereitzereitzereitzereitzer

Award for the best paper contribution, Nara, Japan, The Committee of the 16th IEEE

International Symposium on the Applications of Ferroelectrics, oral presentation:

Na0.5Bi0.5TiO3-based voltage-tunable materials.

PrPrPrPrProf. Bosilof. Bosilof. Bosilof. Bosilof. Bosiljkjkjkjkjka Ta Ta Ta Ta Tadićadićadićadićadić

Prize “Marko Jaric” for 2006, by the Fund “Marko Jaric” and the University of Belgrade

for achievements in the physics of disordered and complex systems.

PrPrPrPrProf. Boris Tof. Boris Tof. Boris Tof. Boris Tof. Boris Turururururkkkkk

Member of the European Molecular Biology Organisation (EMBO)

PrPrPrPrProf. Boris Tof. Boris Tof. Boris Tof. Boris Tof. Boris Turururururkkkkk

Secretary General of the European Cell Death Organisation (ECDO)

MarMarMarMarMarkkkkko Vo Vo Vo Vo Viršekiršekiršekiršekiršek

Award for the Best poster, Herceg Novi, Montenegro, Yugoslav Materials Research

Society (Yu-MRS)

AWARDS TO JSI RESEARCHERS BY
SLOVENIAN INSTITUTIONS
MirMirMirMirMiroslaoslaoslaoslaoslav Babićv Babićv Babićv Babićv Babić

Award for young author at International Conference “Nuclear Energy for New Europe

2007”, Portorož, Slovenia, organized by the Nuclear Society of Slovenia.

PrPrPrPrProf. Rof. Rof. Rof. Rof. Roberoberoberoberobert Blinct Blinct Blinct Blinct Blinc

“Gold Medal of the IPS “, Ljubljana, International Postgraduate School

Ines BrInes BrInes BrInes BrInes Bračkačkačkačkačkooooo

Young scientists award, 15th Conference on Materials and Technology, Portorož, 8-10

October 2007, Institute of Metals and Technology, oral presentation: Understanding

the formation of nanostructured perovskite CaTiO3 under hydrothermal conditions.

NNNNNatatatatataša Draša Draša Draša Draša Drnononononovšekvšekvšekvšekvšek

Young scientists award, 15th Conference on Materials and Technology, Portorož, 8-10

October 2007, in the field “Anorganic Materials”: A double-layer coating on a Ti6Al4V

alloy for biomedical applications.

ExperimentExperimentExperimentExperimentExperimental School of Chemisal School of Chemisal School of Chemisal School of Chemisal School of Chemistrtrtrtrtryyyyy

Award from Slovenian science festival: Star of the festival (Sept 2007)

Sebastjan GlinšekSebastjan GlinšekSebastjan GlinšekSebastjan GlinšekSebastjan Glinšek

Students Prešeren Award for B. Sc. Thesis

Processing and Characterization of K(Ta, Nb)O3 Thin Films on Al2O3 Substrates

AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Pof. Pof. Pof. Pof. Peeeeettttter Ker Ker Ker Ker Korororororošecošecošecošecošec

6th Trimo Research Award for doctoral thesis

Stigmergy as an approach to metaheuristic optimization

JakJakJakJakJakob Königob Königob Königob Königob König

Young scientists award, 15th Conference on Materials and Technology, Portorož, 8-10

October 2007, Institute of Metals and Technology, oral presentation: Increasing the

effect of axial pressure on the permittivity of Na0.5Bi0.5TiO3 by adding NaTaO3.

DrDrDrDrDr. T. T. T. T. Tomaž Langeromaž Langeromaž Langeromaž Langeromaž Langerholcholcholcholcholc

Krka Award for PhD thesis

Preparation and characterization of cystatin F and its role in antigen

presentation

Miha MihoMiha MihoMiha MihoMiha MihoMiha Mihovilovilovilovilovilovičvičvičvičvič

Students Prešeren Award for B. Sc. Thesis

Tracking of unstable particles in magnetic spectrometers

SebasSebasSebasSebasSebastititititijan Pjan Pjan Pjan Pjan Peleleleleljhanjhanjhanjhanjhan

Students Prešeren Award for B. Sc. Thesis, University of Ljubljana, Faculty of

Chemistry and Chemical Technology

Physical and chemical study of aqueous solutions of poly(ethacrylic acid)

KKKKKatatatatatarina Radearina Radearina Radearina Radearina Rade

“Study of polymethacrylic acid in presence of various cations in aqueous media”. Winning

contribution of young scientists at the 15th Conference on Materials and Technologies in

the field “Nanomaterials and nanotechnologies”, Portorož, October 8–10 2007.

KKKKKatatatatatarina Radearina Radearina Radearina Radearina Rade

Students Prešeren Award for B. Sc. Thesis, University of Ljubljana, Faculty of

Chemistry and Chemical Technology

Effect of valency of counterion on behaviour of two stereoisomers of

polymethacrylic acid in aqueous solutions

PrPrPrPrProf. Žiga Šmitof. Žiga Šmitof. Žiga Šmitof. Žiga Šmitof. Žiga Šmit

Valvasor award of honor in 2007, Slovenian Museum Society, 17. 05. 2007

GrGrGrGrGregor Tegor Tegor Tegor Tegor Trrrrrefefefefefaltaltaltaltalt

Students Prešeren Award for B. Sc. Thesis

Preferential Adsorption of Electrolyte Mixtures in Disordered Porous Media

PrPrPrPrProf. Vof. Vof. Vof. Vof. Vititititito To To To To Turururururkkkkk

Honorary member of the Slovene Biochemical Society

Kristina ŽagarKristina ŽagarKristina ŽagarKristina ŽagarKristina Žagar

“Synthesis and characterization of perovskite nanorods”. Winning contribution of

young scientists at the 15th Conference on Materials and Technologies in the field

“Nanomaterials and nanotechnologies”, Portorož, October 8–10 2007.

Experimental School of Chemistry on the occasion of the visit of the
Minister for Education and Sport at the JSI.
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REVIEW OF PUBLICATIONS

DeparDeparDeparDeparDepartmenttmenttmenttmenttment OriginalOriginalOriginalOriginalOriginal BooksBooksBooksBooksBooks PPPPPatatatatatent Appl.ent Appl.ent Appl.ent Appl.ent Appl. ThesesThesesThesesThesesTheses

ArArArArArticles*ticles*ticles*ticles*ticles* and Grantsand Grantsand Grantsand Grantsand Grants

Department of Theoretical Physics (F-1) 148 1

Department of Low and Medium Energy Physics (F-2) 67 1

Department of Thin Films and Surfaces (F-3) 22

Department of Surface Engineering and Optoelectronics (F-4) 42 5

Department of Solid State Physics (F-5) 118 13 1

Department for Complex Matter (F-7) 59 4 1

Department of Reactor Physics (F-8) 25 2

Department of Experimental Particle Physics (F-9) 135 2

Department of Inorganic Chemistry and Technology (K-1) 25 3

Department of Physical and Organic Chemistry (K-3) 23 1 1

Electronic Ceramics Department (K-5) 46 2 1

Engineering Ceramics Department (K-6) 20 1

Department for Nanostructured Materials (K-7) 93 3 1

Department for Advanced Materials (K-9) 44 4 1

Department of Biochemistry, Molecular and Structural Biology (B-1) 36 5

Department of Molecular and Biomedical sciences (B-2) 8

Department of Biotechnology (B-3) 33 2

Department of Environmental Sciences (O-2) 93 2

Department of Automation, Biocybernetics and Robotics (E-1) 53 2

Department of Systems and Control (E-2) 48 3

Laboratory for Open Systems and Networks (E-5) 26 1

Department of Communication Systems (E-6) 41 1 3

Department of Computer Systems (E-7) 29 1

Department of Knowledge Technologies (E-8) 82 4 4

Department of Intelligent Systems (E-9) 70 3

Department of Reactor Engineering (R-4) 60 1

Energy Efficiency Centre (EEC) 16

Milan Čopič Nuclear Training Centre (ICJT) 2

Radiation Protection Unit (SVPIS) 5

Technology Transfer Office (U-9) 4 1

TTTTTOOOOOTTTTTALALALALAL 11111444447373737373 77777 4444411111 3333333333

FOR 2007

* Articles in Journals and Conference proceedings, and Chapters in books
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PATENTS GRANTED

11111..... Thick fThick fThick fThick fThick film piezilm piezilm piezilm piezilm piezorororororesisesisesisesisesistivtivtivtivtive pre pre pre pre pressuressuressuressuressure sensor with a fe sensor with a fe sensor with a fe sensor with a fe sensor with a floating diaphrloating diaphrloating diaphrloating diaphrloating diaphragmagmagmagmagm

Marina Santo Zarnik, Darko Belavič, Marko Hrovat, Marko Pavlin

Patent No. 22106

2.2.2.2.2. InsInsInsInsInstrtrtrtrtrument and prument and prument and prument and prument and procedurocedurocedurocedurocedure fe fe fe fe for for for for for flololololow dew dew dew dew detttttection in meection in meection in meection in meection in metttttallic capillarallic capillarallic capillarallic capillarallic capillaryyyyy

Zdravko Rupnik, Drago Brodnik, Matej Lipoglavšek

Patent No. 22174 A

3.3.3.3.3. A meA meA meA meA method fthod fthod fthod fthod for hor hor hor hor hydrydrydrydrydrophobisation of a cerophobisation of a cerophobisation of a cerophobisation of a cerophobisation of a ceramic poamic poamic poamic poamic powder bwder bwder bwder bwder by applying any applying any applying any applying any applying an

orororororganic coating in an aqganic coating in an aqganic coating in an aqganic coating in an aqganic coating in an aqueous susueous susueous susueous susueous suspensionpensionpensionpensionpension

Saša Novak, Katja König, Stojana Veskovič Bukudur

Patent No. 22211

4.4.4.4.4. High-Speed ContinuallyHigh-Speed ContinuallyHigh-Speed ContinuallyHigh-Speed ContinuallyHigh-Speed Continually-----Aligning DividerAligning DividerAligning DividerAligning DividerAligning Divider

Rainer Trummer, Roman Trobec

Patent No. 22218

5.5.5.5.5. MeMeMeMeMethod and dethod and dethod and dethod and dethod and device fvice fvice fvice fvice for selectivor selectivor selectivor selectivor selective ee ee ee ee etttttching of comching of comching of comching of comching of compositpositpositpositposite mate mate mate mate materials berials berials berials berials by laser ablationy laser ablationy laser ablationy laser ablationy laser ablation

Uroš Cvelbar, Miran Mozetič, Slobodan Milošević, Nikša Krstulović

Patent No. 22288

6.6.6.6.6. InsInsInsInsInstrtrtrtrtrument fument fument fument fument for for for for for flololololow measurw measurw measurw measurw measurement of fement of fement of fement of fement of f luids with morluids with morluids with morluids with morluids with more re re re re rangesangesangesangesanges

Alessandro Lukan

Patent No. 22314

77777..... PrPrPrPrProcedurocedurocedurocedurocedure and ope and ope and ope and ope and optical detical detical detical detical device fvice fvice fvice fvice for image shoor image shoor image shoor image shoor image showing visible frwing visible frwing visible frwing visible frwing visible from eom eom eom eom evvvvvererererery diry diry diry diry directionectionectionectionection

Leon Lahajnar, Janez Leskovec, Franci Lahajnar

Patent No. 22319 (application 200600122)

8.8.8.8.8. NNNNNeeeeew arw arw arw arw arylsulfylsulfylsulfylsulfylsulfonohonohonohonohonohydrydrydrydrydrazide inhibitazide inhibitazide inhibitazide inhibitazide inhibitororororors of enzymes MurC and MurDs of enzymes MurC and MurDs of enzymes MurC and MurDs of enzymes MurC and MurDs of enzymes MurC and MurD

Aleš Obreza, Rok Frlan, Nina Vobovnik, Andreja Kovač, Didider Blanot, Slavko

Pečar, Stanislav Gobec

Patent No. EP1845083

9.9.9.9.9. KKKKKerererereramisches Matamisches Matamisches Matamisches Matamisches Material, gesinterial, gesinterial, gesinterial, gesinterial, gesinterererererttttte Ke Ke Ke Ke Kerererereramik und Bauelement daramik und Bauelement daramik und Bauelement daramik und Bauelement daramik und Bauelement daraus,aus,aus,aus,aus,

VVVVVerererererfffffahrahrahrahrahren zur Heren zur Heren zur Heren zur Heren zur Herssssstttttellung und Vellung und Vellung und Vellung und Vellung und Verererererwwwwwendug der Kendug der Kendug der Kendug der Kendug der Kerererereramikamikamikamikamik

Pavol Dudešek, Bad Gams, Christian Hoffmann, Danilo Suvorov, Matjaž Valant

Patent no. DE 102006024231A1

111110.0.0.0.0. Elektrisches Bauelement und dessen HerElektrisches Bauelement und dessen HerElektrisches Bauelement und dessen HerElektrisches Bauelement und dessen HerElektrisches Bauelement und dessen Herssssstttttellungellungellungellungellung

Matjaž Valant, Florian Heinz, Bad Gams, Klaus Reichmann, Danilo Suvorov

Patent no. DE 10325008.5

1111111111..... ComComComComCompositpositpositpositposite micre micre micre micre microoooowwwwwaaaaavvvvve dielectric mate dielectric mate dielectric mate dielectric mate dielectric material based on magnesium titerial based on magnesium titerial based on magnesium titerial based on magnesium titerial based on magnesium titanatanatanatanatanate ande ande ande ande and

calcium titcalcium titcalcium titcalcium titcalcium titanatanatanatanatanateeeee

Bilous Anatoli Grigorovič, Oleg V. Ovchar, Durilin Dmitro Oleksandrovič, Marjeta

Maček-Kržmanc, Matjaž Valant, Danilo Suvorov

Patent no. UA 78081

111112.2.2.2.2. A neA neA neA neA new ww ww ww ww waaaaay of leary of leary of leary of leary of learning about obning about obning about obning about obning about objects fjects fjects fjects fjects for visual ror visual ror visual ror visual ror visual recognition becognition becognition becognition becognition by manipulationy manipulationy manipulationy manipulationy manipulation

Aleš Ude, Gordon Cheng, Kai Welke, Joshua G. Hale

Patent no. Japan 2007-096733

Photograph of coated and uncoated Al2O3  powder in a petri dish with
water. In contrast to the uncoated powder, which is easily wetted, the
coated powder (at pH 10.9) floats on the water’s surface.

Low-pressure injection-molded cones (on the left) and needles (on the
right) from paraffin suspensions of coated alumina at pH 10.4, before
(upper line) and after (bottom line) the addition of water. In spite of
water being added to the suspension of coated powder, the rheological
properties remained suitable for low-pressure injection molding,
moreover, the quality of injection-molded parts  remained unchanged.
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CENTRES OF EXCELLENCE

Research Centres of Excellence, a concept developed by the Ministry of Higher Education, Science and Technology and co-financed by the European Regional Development Fund,

are a new form of cooperation between research institutes, academic institutions, and industry. Their main goal is the development of an innovative environment to facilitate

the transfer, management, and development of new technologies in various priority areas of research and technology. For the period 2004-2006, the Jožef Stefan Institute has

been chosen as the coordinator of four Centres of Excellence, with twenty R&D projects.

NNNNNanoscience and Nanoscience and Nanoscience and Nanoscience and Nanoscience and Nanoanoanoanoanotttttechnologyechnologyechnologyechnologyechnology
Head: Prof. Dragan Dragoljub Mihailović

Project Activity Group (projects are partly cofunded by European Union):

11111..... PrPrPrPrProooooject fject fject fject fject for encouror encouror encouror encouror encouraging innoaging innoaging innoaging innoaging innovvvvvation, Measuration, Measuration, Measuration, Measuration, Measure 1e 1e 1e 1e 1.....11111.....

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: LPFK, d.o.o., Zgornje Jezersko; Belinka Belles, d.o.o.,

Ljubljana; Iskra Feriti, d.o.o., Ljubljana; Keko Oprema, d.o.o., Žužemberk; MS

Production, Bled; Iskra Mehanizmi, d.d., Kropa; Lek, d.d., Ljubljana; Acroni,

d.o.o., Jesenice; Iskra Kondenzatorji, d.d., Semič; Eta Cerkno, d.o.o., Cerkno;

Steklarna Hrastnik, d.d., Hrastnik; Steklarna Rogaška, d.d., Rogaška Slatina; HYB,

d.o.o., Šentjernej; Balder, d.o.o., Ljubljana; Cinkarna Celje, d.d., Celje; AET, d.o.o.,

Tolmin; Kolektor Pro, d.o.o., Idrija; Atotech, d.d., Podnart; Iskra Tela, d.d.,

Ljubljana; Predilnica Litija, d.o.o., Litija; Termo, d.d., Škofja Loka; Mo6, d.o.o.,

Ljubljana; National Institute of Chemistry, Ljubljana

2.2.2.2.2. Synthesis of 1D InorSynthesis of 1D InorSynthesis of 1D InorSynthesis of 1D InorSynthesis of 1D Inorganic Nganic Nganic Nganic Nganic Nanosanosanosanosanostrtrtrtrtructuructuructuructuructures, Bionanoses, Bionanoses, Bionanoses, Bionanoses, Bionanostrtrtrtrtructuructuructuructuructures andes andes andes andes and

PrPrPrPrPreparepareparepareparation of Comation of Comation of Comation of Comation of Compositpositpositpositpositeseseseses

Project leader: Aleš Mrzel

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: Termo, d.d., Škofja Loka; Mo6, d.o.o., Ljubljana

3.3.3.3.3. NNNNNanomatanomatanomatanomatanomaterials in Electrerials in Electrerials in Electrerials in Electrerials in Electrochemical Syochemical Syochemical Syochemical Syochemical Syssssstttttemsemsemsemsems

Project leader: Janez Jamnik

Leading institution: National Institute of Chemistry, Ljubljana

Cooperating partner: Atotech, d.d., Podnart; Iskra Tela, d.d., Ljubljana;

Predilnica Litija, d.o.o., Litija; Jozef Stefan, Ljubljana; University of Ljubljana,

Faculty of chemistry, Ljubljana; University of Maribor, Faculty of mechanical

engineering, Maribor

4.4.4.4.4. NNNNNanosanosanosanosanostrtrtrtrtructuructuructuructuructured Sured Sured Sured Sured Surfffffaces and Intaces and Intaces and Intaces and Intaces and Interererererfffffacesacesacesacesaces

Project leader: Igor Muševič

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: HYB, d.o.o., Šentjernej; Balder, d.o.o., Ljubljana; Cinkarna

Celje, d.d., Celje;.; AET, d.o.o., Tolmin; Kolektor Pro, d.o.o., Idrija; HIPOT-RR,

d.o.o., Šentjernej; University of Nova Gorica, Nova Gorica

5.5.5.5.5. CharCharCharCharCharactactactactacterisation on a Nerisation on a Nerisation on a Nerisation on a Nerisation on a Nanomeanomeanomeanomeanometric Scaletric Scaletric Scaletric Scaletric Scale

Project leader: Miran Čeh

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: Lek, d.d., Ljubljana; Acroni, d.o.o., Jesenice; Iskra

Kondenzatorji, d.d., Semič; Eta Cerkno, d.o.o., Cerkno; Steklarna Hrastnik, d.d.,

Hrastnik; Steklarna Rogaška, d.d., Rogaška Slatina; Institute of Metals Tehnology,

Ljubljana; National Institute of Chemistry, Ljubljana

6.6.6.6.6. Synthesis of NSynthesis of NSynthesis of NSynthesis of NSynthesis of Nanoparanoparanoparanoparanoparticles and Nticles and Nticles and Nticles and Nticles and Nanocomanocomanocomanocomanocompositpositpositpositpositeseseseses

Project leader: Darko Makovec

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: Belinka Belles, d.o.o., Ljubljana; Institute of Metals and

Technology, Ljubljana; National Institute of Chemistry, Ljubljana; Keko Oprema,

d.o.o., Žužemberk; MS Production, Bled; Iskra Mehanizmi, d.d., Kropa;

KOLEKTOR MAGMA, d.o.o., Ljubljana

77777..... NNNNNanoelectranoelectranoelectranoelectranoelectronics and Nonics and Nonics and Nonics and Nonics and Nanoanoanoanoanotttttechnology Fechnology Fechnology Fechnology Fechnology Facilitiesacilitiesacilitiesacilitiesacilities

Project leader: Dragan Mihailović

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: LPKF Laser & Elektronika, d.o.o., Zgornje Jezersko;

University of Nova Gorica

8.8.8.8.8. The DeThe DeThe DeThe DeThe Devvvvvelopment of the Relopment of the Relopment of the Relopment of the Relopment of the Researesearesearesearesearch Infrch Infrch Infrch Infrch Infrasasasasastrtrtrtrtructuructuructuructuructure of The Cente of The Cente of The Cente of The Cente of The Center ofer ofer ofer ofer of

ExExExExExcellence and Ncellence and Ncellence and Ncellence and Ncellence and Nanoanoanoanoanotttttehnology (CE NS and NT), Measurehnology (CE NS and NT), Measurehnology (CE NS and NT), Measurehnology (CE NS and NT), Measurehnology (CE NS and NT), Measure 1e 1e 1e 1e 1.4..4..4..4..4.

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partner: LPKF Laser & Elektronika, d.o.o., Zgornje Jezersko;

National Institute of Chemistry, Ljubljana

MatMatMatMatMaterials ferials ferials ferials ferials for Electror Electror Electror Electror Electronics of Nonics of Nonics of Nonics of Nonics of Neeeeext Generxt Generxt Generxt Generxt Generation and Otheration and Otheration and Otheration and Otheration and Other
EmerEmerEmerEmerEmerging Tging Tging Tging Tging Technologiesechnologiesechnologiesechnologiesechnologies
Head: Prof. Marija Kosec

Project Activity Group:

11111..... MagneMagneMagneMagneMagnetic Mattic Mattic Mattic Mattic Materials and Interials and Interials and Interials and Interials and Intererererermememememetttttallic Alloallic Alloallic Alloallic Alloallic Alloyyyyysssss

Project leader: Spomenka Kobe

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partners: Institute of Metals and Technology, Ljubljana;

Magneti, d. d., Ljubljana; Kolektor Magma, d. o. o., Ljubljana; Kolektor, d.o.o., Idrija.

2.2.2.2.2. MicrMicrMicrMicrMicrososososostrtrtrtrtructuructuructuructuructures and Micres and Micres and Micres and Micres and Microsyosyosyosyosyssssstttttemsemsemsemsems

Leading institution: University of Ljubljana, Faculty of Electrical Engineering, Ljubljana

Cooperating partners: Iskra Tela, d. d., Ljubljana; Iskra Avtoelektrika, d. d., Nova Gorica

3.3.3.3.3. NNNNNeeeeew generw generw generw generw generation of Elements and Deation of Elements and Deation of Elements and Deation of Elements and Deation of Elements and Devices fvices fvices fvices fvices for Pror Pror Pror Pror Proooootttttection Aection Aection Aection Aection Againsgainsgainsgainsgainst Tt Tt Tt Tt Trrrrransient Suransient Suransient Suransient Suransient Surgesgesgesgesges

Project leader: Slavko Bernik

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partners: Milan Vidmar Electric Power Research Institute,

Ljubljana; Zavod TC SEMTO, Ljubljana; VARSI, d. o. o., Ljubljana;

Iskra Zaščite, d. o. o., Ljubljana; University of Ljubljana, Faculty of Electrical

Engineering, Ljubljana; Iskra Tela, d. d., Ljubljana

4.4.4.4.4. Hybrid MatHybrid MatHybrid MatHybrid MatHybrid Materials and Serials and Serials and Serials and Serials and Strtrtrtrtructuructuructuructuructureseseseses

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partners: HIPOT-RR, d. o. o., Šentjernej; HYB, d. o. o., Šentjernej

5.5.5.5.5. ComComComComComplepleplepleplex Matx Matx Matx Matx Materials ferials ferials ferials ferials for Nor Nor Nor Nor Neeeeew Tw Tw Tw Tw Technologies: Fechnologies: Fechnologies: Fechnologies: Fechnologies: Frrrrrom Sofom Sofom Sofom Sofom Soft Mattt Mattt Mattt Mattt Matter ter ter ter ter to Haro Haro Haro Haro Hard Coatingsd Coatingsd Coatingsd Coatingsd Coatings

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partners: Gorenje, d. d., Velenje; Balder, d. o. o., Ljubljana;

University of Ljubljana, Faculty of Mathematics and Physics, Ljubljana; Institute

for Mathematics, Physics and Mechanics in Ljubljana, Laboratory for NQR and

weak magnetic fields, Ljubljana
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EnEnEnEnEnvirvirvirvirvironmentonmentonmentonmentonmental Tal Tal Tal Tal Technologiesechnologiesechnologiesechnologiesechnologies
Head: Prof. Milena Horvat

Project Activity Group:

11111..... Biological MeBiological MeBiological MeBiological MeBiological Methods of Wthods of Wthods of Wthods of Wthods of Wasasasasasttttteeeeewwwwwatatatatater Ter Ter Ter Ter Trrrrreatmenteatmenteatmenteatmenteatment

Leading institution: University of Ljubljana, Faculty of Civil Engineering and

Geodesy, Ljubljana

Cooperating partners: University of Ljubljana, Biotechnical Faculty; University

of Ljubljana, Faculty of Medicine; University of Nova Gorica; National Institute of

Biology, Ljubljana; Inštitut za vodarstvo, d.o.o., Ljubljana; National Institute of

Chemistry, Ljubljana; Komunalno podjetje Velenje, d. o. o., Velenje; Esotech, d. d.,

Velenje; RACI d.o.o., Ljubljana; LIMNOS – Company for Applied Ecology, d. o. o.,

Ljubljana; Lek farmacevtska družba d.d., Ljubljana, Fructal živilska industrija

d.d., Ajdovščina; Javno podjetje Okolje Piran, d.o.o., Piran; Helios Domžale d.d.,

Domžale; Euroinvest, d.o.o., Nova Gorica; Salonit Anhovo gradbeni materiali,

d.d., Anhovo; Cinkarna Celje, d.d., Celje.

2.2.2.2.2. EcorEcorEcorEcorEcoremediation Temediation Temediation Temediation Temediation Technologiesechnologiesechnologiesechnologiesechnologies

Leading institution: University of Ljubljana, Biotechnical faculty, Ljubljana

Cooperating partners: Institute of Physical Biology, Grosuplje; University of

Ljubljana ; Slovenian Forestry Institute, Ljubljana; GSF – National Research

Center for Environment and Health, Institut for Soil Ecology, Neuherberg,

Germany; Community of Celje, Celje; ERICo, Environmental Research &

Industrial Co-operation Institute, Velenje; Limnos – Company for Applied Ecology,

d. o. o., Ljubljana, Nuclear Power Plant Krško, d.o.o., Krško; PV Invest, d.o.o.,

Velenje; Javno komunalno podjetje Cankova, d.o.o., Cankova; Komunalno

podjetje Velenje, d. o. o., Velenje; Javno podjetje Centralna čistilna naprava

Domžale-Kamnik, d.o.o., Domžale;

3.3.3.3.3. RRRRRecyecyecyecyecycling and Use of Wcling and Use of Wcling and Use of Wcling and Use of Wcling and Use of Wasasasasasttttteeeee

Leading institution: Jožef Stefan Institute, Ljubljana

Cooperating partners: University of Maribor, Faculty of Chemistry, Maribor;

Esotech, d. d., Velenje; National Institute of Biology, Ljubljana; Domžale – Kamnik

Wastewater Treatment Plant, d. o. o., Domžale; National Institute of Chemistry,

Ljubljana; TKI Hrastnik, d.d., Hrastnik; TANIN Sevnica, Industry of Chemistry,

d.d., Sevnica, Radenska d.d., Radenci.

Transmission electron microscopy and scanning
electron microscopy are the base for the
exploration of the micro- and nanoworld.
Their resolution enables us to detect small
nanoparticles, molecules and even atoms.
Moreover, we can determine directly the structure
and the relations between building blocks. X-ray
and electronic spectroscopy give us the power to
identify small groups of atoms and their
crystalline structure. Also, in-situ experiments can
be carried out with these instruments, with real-
time observation possibilities. This is a great
advantage compared with other experimental
methods since the measured systems can be
monitored directly.

AAAAAdvdvdvdvdvanced Contranced Contranced Contranced Contranced Control Tol Tol Tol Tol Technologiesechnologiesechnologiesechnologiesechnologies
Head: Prof. Stanko Strmčnik

Project Activity Group:

11111..... AAAAAdvdvdvdvdvanced Contranced Contranced Contranced Contranced Control Meol Meol Meol Meol Methodsthodsthodsthodsthods

Leading institution: University of Ljubljana, Faculty of Electrical Engineering,

Ljubljana

Cooperating Partners: Jožef Stefan Institute, Ljubljana; Robotina d.o.o., Koper;

Metronik, d.o.o., Ljubljana; Liko Pris, d.o.o., Vrhnika; Lek, d.d., Ljubljana;

Domžale – Kamnik Wastewater Treatment Plant, d.o.o., Domžale

2.2.2.2.2. AAAAAutututututomatic On-line Superomatic On-line Superomatic On-line Superomatic On-line Superomatic On-line Supervision of Prvision of Prvision of Prvision of Prvision of Processes and Processes and Processes and Processes and Processes and Product Qualitoduct Qualitoduct Qualitoduct Qualitoduct Quality Contry Contry Contry Contry Contrololololol

Leading institution:     Jožef Stefan Institute, Ljubljana

Cooperating partners: Domel, d.d., Železniki; Telem, d.o.o., Maribor; FDS

Research, d.o.o., Trzin;

3.3.3.3.3. TTTTTechnologies of Disechnologies of Disechnologies of Disechnologies of Disechnologies of Distttttant and Disant and Disant and Disant and Disant and Distributtributtributtributtributed Contred Contred Contred Contred Contrololololol

Leading institution:     University of Maribor, Faculty of Electrical Engineering and

Computer Science, Maribor

Cooperating partners: Jožef Stefan Institute, Ljubljana; University of Ljubljana,

Faculty of Electrical Engineering, Ljubljana; Inea, d. o. o., Ljubljana; Špica

International, d. o. o., Ljubljana; Telem, d. o. o., Maribor

4.4.4.4.4. Decision SupporDecision SupporDecision SupporDecision SupporDecision Support ft ft ft ft for Contror Contror Contror Contror Control in Prol in Prol in Prol in Prol in Productionoductionoductionoductionoduction

Leading institution:     Jožef Stefan Institute, Ljubljana

Cooperating partners: University of Ljubljana, Faculty of Electrical Engineering,

Ljubljana; University of Maribor, Faculty of Electrical Engineering and Computer

Science, Maribor; Inea, d. o. o., Ljubljana; Metronik, d. o. o., Ljubljana;

Synatec, d. o. o., Idrija.

5.5.5.5.5. PrPrPrPrProduct Infoduct Infoduct Infoduct Infoduct Infororororormation Management thrmation Management thrmation Management thrmation Management thrmation Management through Comough Comough Comough Comough Complepleplepleplettttte Life Life Life Life Lifecyecyecyecyecycleclecleclecle

Leading institution:     University of Ljubljana, Faculty of Mechanical Engineering,

Ljubljana

Cooperating partners: Domel, d. d., Železniki; Alpina, d. d., Žiri

6.6.6.6.6. PrPrPrPrProooooject Contrject Contrject Contrject Contrject Control in Syol in Syol in Syol in Syol in Syssssstttttem of Orem of Orem of Orem of Orem of Orderderderderdersssss

Leading institution:     University of Ljubljana, Faculty of Mechanical Engineering,

Ljubljana

Cooperating partners: Eti Elektroelement, d. d., Izlake; Liv Plastika, d. o. o., Postojna
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KNOWLEDGE TRANSFER

In 2007 the JSI paid a lot of attention to furthering its links with industry. Studies clearly show that both Europe and Slovenia are among the leaders in research worldwide. On

the other hand, the transfer of knowledge to enterprises and industry is not as efficient as in, for example, the USA. Therefore, European commissioners state publicly that such

cooperation should be encouraged and intensified. In keeping with European aims and the objectives of the Slovenian government, the JSI organized several important

meetings on the subject of cooperation with enterprises and industry. In this way the JSI introduced a new method of cooperation, showing industry and the public that it is

aware of its leading role, not only in research but also in the transfer of knowledge into practice.

A result of this growing attention to knowledge transfer is the signing of more than 250 R&D contracts in 2007.

R & D PROJECT PARTNERS
1. AET, d. o. o., Tolmin

2. Agency for Radwaste Management, Ljubljana

3. Agricultural Institute of Slovenia, Ljubljana

4. AMEBIS, d. o. o., Kamnik

5. AMES, d. o. o., Ljubljana

6. ATR Computational Neuroscience Laboratories, Kyoto, Japan

7. Balder, d. o. o., Ljubljana

8. B-Cat BV, Tiel, The Netherlands

9. Bekleidungsphysiologisches Institut Hohenstein, Boennigheim, Germany

10. Calcit, d. o. o., Stahovica

11. Cinkarna Celje, d. d., Celje

12. Cmepius, Ljubljana

13. CNRS Centre d’ Etudes de Physiologie Appliyquee, Strasbourg cedex, France

14. Computel, d. o. o., Ljubljana

15. Cosylab, laboratorij za kontrolne sisteme, d. d., Ljubljana

16. Danfoss Trata, d. o. o., Ljubljana Šentvid

17. Delamaris, d. d., Izola

18. DESY, Hamburg, Germany

19. Domel, d. d., Železniki

20. Droga Kolinska, d. d., Ljubljana

21. Ecot, d. o. o., Ljubljana Črnuče

22. Ekoplan A, d. o. o., Petrovče

23. Elgo – line, d. o. o., Cerknica

24. EPCOS OHG Ceramic Components Division, Deutschlandsberg, Austria

25. Esal, d. o. o., Anhovo, Deskle

26. ESOTECH, d. d., Velenje

27. ETA, d. o. o., Cerkno, Cerkno

28. Europlakat, d. o. o., Ljubljana

29. Eurovek, d. o. o., Ljubljana

30. Flaming Hot Physiology Ltd, Gosport, United Kingdom

31. Gamma Meccanica S. p. A., Bibbiano,  Reggio Emilia, Italy

32. Gen, d. o. o., Krško

33. Geoplin plinovodi, d. o. o., Ljubljana

34. GOAP, d. o. o., Nova Gorica, Solkan

35. Gorenje gospodinjski aparati, d. d., Velenje

36. Gorenje orodjarna, d. o. o., Velenje

37. Health Insurance Institute of Slovenia, Ljubljana

38. Heraklith Consulting & Engineering  GmbH, Ferndorf, Austria

39. Hidria AET, d. o. o., Tolmin

40. Hipot – RR, d. o. o., Šentjernej

41. HSE Invest, d. o. o., Maribor

42. HYB Proizvodnja hibridnih vezij, d. o. o., Šentjernej

43. Ilirija, d. d., Ljubljana

44. Induktio, d. o. o., Ljubljana

45. INEA, d. o. o., Ljubljana

46. Iskra – OTC, Kranj, d. o. o., Kranj

47. Iskra Avtoelektrika, d. d., Šempeter pri Gorici

48. Iskra Feriti, d. o. o., Ljubljana

49. Iskra ISD, d. d., Kranj

50. Iskra Sistemi, d. d., Ljubljana

51. Iskra TELA, d. d., Ljubljana

52. Iskra Zaščite, d. o. o., Ljubljana

53. Istrabenz plini, Plini in plinske tehnologije, d. o. o., Koper

54. Izletnik Celje, d. d., Celje

55. Jata Emona, d. d., Ljubljana

56. Jožef Stefan International Postgraduate School, Ljubljana

57. JP CČN Domžale-Kamnik, d. o. o., Domžale

58. JP Vodovod-Kanalizacija, d. o. o, Ljubljana

59. KIMM – Korea Institute of  Machinery and Materials, Changwon, Republic of Korea

60. Kolektor group, d. o. o., Idrija

61. Kolektor Magma, d. o. o., Ljubljana

62. Komunalno podjetje Ptuj, d. d., Ptuj

63. Korea Basic Science Institute, Daejeon, Republic of Korea

64. Krka, tovarna zdravil, d. d., Novo mesto

65. Krško Nuclear Power Plant, Krško

66. Kubus – Interier, d. o. o., Ljubljana

67. LEK farmacevtska družba, d. d., Ljubljana

68. Liko Pris, d. o. o., Vrhnika

69. Lipa Ajdovščina, tovarna pohištva, d. d., Ajdovščina

70. Litostroj Ulitki, d. o. o., Ljubljana

71. LPKF laser & elektronika, d. o. o., Naklo

72. Magneti Ljubljana, d. d., Ljubljana

73. Metronik, d. o. o., Ljubljana

74. Milan Vidmar Electric Power Research Institute, Ljubljana

75. Minervo, d. d., Ljubljana

76. Ministry od Economy, Ljubljana

77. Ministry of Agriculture, Forestry and Food, Ljubljana

78. Ministry of Culture, Ljubljana
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79. Ministry of Defence, Ljubljana

80. Ministry of Education and Sport, Ljubljana

81. Ministry of Environment and Spatial Planning, Ljubljana

82. Ministry of Finance, Ljubljana

83. Ministry of Health, Ljubljana

84. Ministry of Higher Education, Science and Technology, Ljubljana

85. Mitol, Tovarna lepil, d. d., Novo mesto

86. Mobitel, d. d., Ljubljana

87. MS Production, Miklavž Zornik, s. p., Bled

88. Municipality of Koper, Koper

89. Municipality of Ljubljana, Ljubljana

90. Municipality of Maribor, Maribor

91. Nanotesla institut Ljubljana, Ljubljana

92. National Centre of Scientific Research “DEMOKRITOS”, Aghia Paraskevi,  Athens, Grece

93. National Institute of Chemistry, Ljubljana

94. Nederlands Normalisatie-Instituut, Ax Delft, The Netherlands

95. Nevron, d. o. o., Ljubljana

96. Paroc Group OY AB, Vantaa, Finland

97. Photonis Netherlands b. v., Zr roden, The Netherlands

98. Pivka, d. d., Pivka

99. Pivovarna Laško, d. d., Laško

100. Plasmabull  Engineering GmbH, Lebring, Austria

101. Počkaj Pohištvo, d. o. o., Kozina

102. PPG Industries,  Inc., Pennsylvania, USA

103. Predilnica Litija, d. d., Litija

104. Premogovnik Velenje, d. d., Velenje

105. Prof. dr. Erich Prunč, Graz, Austria

106. Prokol, d. o. o. , Idrija

107. Quintessa limited, Oxfordshire, United Kingdom

108. Raci, d. o. o., Ljubljana

109. Radenska, d. d. , Radenci

110. Redlab, d. o. o., Ljubljana

111. Regionalni razvojni center Koper, Koper

112. Robotina, d. o. o., Koper

113. RŽV, d. o. o., Gorenja vas

114. Salonit Anhovo, d. d., Deskle

115. Sekvenca, d. d. , Ljubljana

116. Semenarna Ljubljana, d. d., Ljubljana

117. SIMT d.o.o., Grosuplje, Slovenia

118. Slovene Museum of Natural History, Ljubljana

119. Slovenian Academy of Sciences and Arts, Ljubljana

120. Slovenian Nuclear Safety Administration, Ljubljana

121. Slovenijales, d. d., Ljubljana

122. Slovenska znanstvena fundacija, Ljubljana

123. SMM, d. o. o., Maribor

124. Swiss Federal Research Institute WSL, Birmensdorf, Switzerland

125. Synatec, d. o. o. , Idrija

126. Štore Steel, d. o. o., Štore

127. Technology Park Ljubljana, d. o. o., Ljubljana

128. Telekom Slovenije, d. d., Ljubljana

129. Telem, d. o. o., Maribor

130. Telsima, d. o. o., Trzin

131. Termoelektrarna toplarna Ljubljana, d. o. o., Ljubljana

132. Tosama, d. d., Domžale

133. Triga International SAS, Courbevoie, France

134. Ulleval Universitetssykehus, Oslo, Norway

135. University Hospitals of Morcambe Bay Nhs Trust, Lancaster, United Kingdom

136. University of Ljubljana, Ljubljana

137. University of Maribor, Maribor

138. University of Nova Gorica, Nova Gorica

139. Univerza na Primorskem, Koper

140. Uunivez, d. o. o., Ljubljana

141. Varsi, d. o. o., Ljubljana

142. Velana, tovarna zaves, d. d., Ljubljana

143. Vip – Virant, d. o. o., Ljubljana

144. VLS computers, d. o. o., Velenje

145. Xella Porobeton si, d. o. o., Kisovec

146. Xerox Slovenija, d. o. o., Ljubljana

147. Združenje zdravstvenih zavodov, Ljubljana

148. Žito Šumi, d. o. o., Ljubljana

Engineers from the Kolektor company visiting the Robotics laboratory of the
Department of Automation, Biocybernetics and Robotics.
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DEPARTMENT OF THEORETICAL
PHYSICS F-1

Head:

Prof. Svjetlana Fajfer

The research program of the Department of Theoretical Physics is focused on the theory of
condensed-matter physics, statistical physics, the physics of nuclei, particles and fields, as
well as biophysics and soft condensed-matter physics. The department also maintains its own
high-performance computing facility, for which it develops the necessary software. These
studies are carried out in close collaboration with several experimental groups at the Jožef
Stefan Institute as well as with local and foreign universities and institutes. The department
is also involved in various international projects.

The group of Theoretical Physics of Nuclei, Particles and Fields has investigated the
structure of hadrons, the effective theories of weak and electromagnetic mesonic decays, the
unified theory of elementary interactions, the relativistic theory of membranes and precise
calculations of the properties of three-body systems in atomic physics.

We have succeeded in finding a stable solitonic solution corresponding to the nucleon in the framework of the
spectral quark model in which the valence quarks never become unbound. We have shown that the model yields
reasonable predictions for the static observables of the nucleon.

We determined the spectra of ground and excited mesons using a large variety of interpolating fields with
various orbital quantum numbers L. We simulated light scalar mesons on the dynamical lattice using the so-called
staggered quarks. Using analytical methods we successfully explained the non-physical effects of staggered formalism
on the lattice data.

We have investigated the possibilities to obtain signals of new physics in rare charm meson decay to a leptonic
pair. We have continued our research on chiral corrections to processes of heavy mesons by studying the weak transitions
among B and D mesons of both parities. We have confirmed that the mixed
contributions (due to loops containing opposite parity heavy states compared
to external states) do not spoil the chiral limit of the amplitudes and have
provided the leading extrapolation formulae to guide lattice QCD simulation
results towards the physical limit. We have studied the mass and flavour
structure of the ‘Littlest Higgs’ model and have pointed out some weaknesses in the existing studies of this model. We
have derived predictions for deviations from CKM unitarity as well as for flavour changing neutral currents in the up-
quark sector at tree level. Based on existing experimental constraints on the model parameters we have given predictions
for some rare processes of D mesons and the top quark.

We have shown that the effect of decay width can be appreciable in gamma
extraction from neutral B decays. We have discussed the prospect of observing
minimal flavour violation in high pT processes at the LHC. We have completed
work on semi-inclusive hadronic decays so that now all the modes including
isosinglets have been calculated at leading order. We have shown that new
BaBar and Belle measurements in B→K*pi decays already provide enough
information to have a constraint on the CKM weak phase at one sigma.

We studied the minimal nonsupersymmetric SU(5) model adding a
fermionic adjoint representation. This solves all the usual problems
connected with the unification constraints and neutrino masses. The model
predicts light, fermionic, weak triplets that may be found at the LHC, the
decays of which are connected to neutrino masses and mixings.

We have studied the dynamics of relativistic branes in 16-dimensional
Clifford space. The action for such a system contains terms which may be
interpreted as the couplings of a brane with various 4-dimensional Yang-
Mills gauge fields, including gravitational ones.

Starting from the CFHHM method we studied analytic approximations of
three-body wave functions of systems bound by the Coulomb interaction, for
example, the Helium atom. As opposed to many expressions in the literature

Figure 1: Energy spectrum of electron-positron pair in the decay Ds+ →
K+ e+ e-. The R-parity violating minimal supersymmetric standard
model (red) enhances the non-resonant part of the spectrum by at least
one order of magnitude with respect to the standard model (green).
Article: Fajfer, Svjetlana, Košnik, Nejc, Prelovšek, Saša, Updated
constraints on new physics in rare charm decays. Phys. rev., D Part. fields
gravit. cosmol.,76, 074010 (2007).

We found a simple example of a predictive SU(5)
grand unified theory.
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we limited ourselves to the regions near the coalescence points. Our accurate numerical solution of the three-body
Schrödinger equation was used for comparison. The results are useful for estimating ionization processes.

The group for Solid State Theory and Statistical Physics has been investigating critical
phenomena in ferroelectrics and self-organised structures, the properties of electronic
nanosystems as well as strongly correlated electrons in novel materials.

A new physical mechanism for the freezing of dielectric polarization in
relaxor ferroelectrics and related materials has been proposed. The
relaxation time diverges as the volume reaches the percolation limit, and
its temperature dependence is found to obey the empirical Vogel-Fulcher
relation. Within the model of transport on networks we have developed a
model for charge transport with single-electron tunnelings through self-
assembled nano-particle arrays, modelled with planar graphs with varying
connectivity. The results of numerical simulations for nonlinear
characteristics on different nano-structures are compared with the
experimental measurements in nano-particle films, in collaboration with

a group from the University of Nottingham. In coupled two-dimensional chaotic maps on networks we have studied
dynamical stability and the collective dynamical effect

Investigations of the spectral functions of hole- and electron-doped high-Tc cuprates have been continued. With
the Lanczos method upgraded with a gauge phase it has been shown that the Fermi surface upon doping develops
from a pocket-like and arc-like into a large connected surface, as established in ARPES experiments. The phenomenon
of large-energy kink and ‘waterfall’ has been reproduced and attributed to strong correlations. The validity of the
Luttinger theorem for the Fermi volume has been investigated, and it has been shown to be valid in principle also for

finite systems, nevertheless violated within the planar t-J model and the
Hubbard model on a triangular lattice. The magnetic spin response of cuprates
has been further studied in connection with neutron-scattering experiments.
An efficient numerical method for the description of a single-hole motion in
the antiferromagnetic background has also been developed. A systematic
increase of the variational functional space led to results that are valid in the
thermodynamic limit. The method allows a straightforward addition of other
inelastic degrees of freedom, such as lattice effects. The results confirm the
existence of a finite quasiparticle weight near the band minimum. We also
investigated the ESR measurements performed on an alpha-NaMnO

2

polycrystalline sample and modelled a quantum spin-2 system on a frustrated
triangular lattice.

The effect of electron hopping in a triple quantum dot has been studied.
We have determined the range of parameters where the system exhibits the
two-channel Kondo effect and non-Fermi-liquid behaviour, as probed via
the differential conductance. We also investigated the low-temperature
transport properties of the systems of parallel quantum dots described by
the N-impurity Anderson model. We investigated the structural, mechanical,
electronic and optical properties of molybdenum-chalcogenide nanowires,
and compared the results with experiments performed in the Department
of Complex Matter. We showed that the temperature and magnetic-field
properties of the entanglement between qubit pairs on the two-dimensional
Shastry-Sutherland lattice can be qualitatively described by analytical results
for a qubit tetramer. We presented and discussed different regimes of
quantum dots coupled to external leads. An analysis of charge rearrangement
and screening in quantum point contacts has also been performed.

The group of Theoretical Biophysics and Soft Matter Physics focused on polyelectrolytes,
liquid crystals, colloids, and phospholipid and biological membranes

We have studied the electrostatic interactions between dielectrically inhomogeneous media within the weak
and strong coupling framework. We have evaluated the van der Waals forces between nanotubes and we have
demonstrated the equality of the density functional and field theory approaches to treat the van der Waals

The modelling of the dynamic processes on
networks offers theoretically interesting

concepts for a quantitative analysis of complex
dynamical systems, on the one hand, and

possibilities for the reversed engineering of
functional materials and their dynamical stability,

on the other.

Figure 2: Colour weight map showing spectral functions of the t-J model
at different doping concentrations, obtained via the numerical finite-
temperature Lanczos method. The spectra correspond to experiments
performed on electron-doped cuprates.
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interactions. We have measured and explained the frequency dependence
of the dielectric function in aqueous solutions of DNA molecules and
obtained the scaling laws for the characteristic length scales of relaxation.
We have also studied the effect of the electrostatic interactions on the self-
assembly of empty viral capsids.

We have explored the ordered states of spatially confined superparamagnetic
colloids and shown that due to the soft interactions at small colloid-colloid
separations the phase behaviour becomes very rich. In addition to the typical hexagonal structure, the square, labyrinthine
and honey-comb lattices have been observed.

We have also analyzed the structure of aggregates of lipid vesicles. We have explored the possible scenarios for
the formation of small aggregates of three-dimensional vesicles as model erythrocytes and we have found that the
characteristic long linear aggregates called rouleaux are formed only at moderate adhesion strengths. We have
studied the topology and size of two-dimensional vesicles, which turn out to be infinite and either linear or sheet-
like. We have investigated the prolate-to-oblate shape transition in
phospholipid vesicles in response to the frequency variation of an alternate
electric field and explained it by the dielectric anisotropy of a phospholipid
bilayer. A comprehensive study was made on the involvement of membrane
hydraulic and solute permeabilities in the process of vesicle self-reproduction.

We have studied the regulatory impact of light-chain myosin kinase and
phosphatase on the calcium signal transduction pathway in the process of
force development in airway smooth muscles and applied the results of this
analysis in discussing some clinical cases of asthma diseases.

In the field of liquid crystals we have theoretically studied chiral
interlayer interactions in bent-core systems and incommensurate phases in
antiferroelectric liquid crystals.

Some outstanding publications in the past three years

Theoretical Physics of Nuclei, Particles and Fields
1. A. R. Williamson and J. Zupan, Two body decays with isosinglet final states in SCET, Phys. Rev. D 74, 014003 (2006).
2. B. Bajc and G. Senjanović, Radiative seesaw: A case for split supersymmetry, Phys. Lett. B 610, 80 (2005).

Solid State Theory and Statistical Physics
1. R. Žitko and J. Bonča, Fermi liquid versus non-fermi-liquid behavior in triple quantum dots, Physical Review

Letters, 98, 047203 (2007).
2. T. Rejec and Y. Meir, Magnetic impurity formation in quantum point contacts, Nature 442, 900 (2006).

Theoretical Biophysics and Soft Matter Physics
1. P. Ziherl and S. Svetina; Flat and sigmoidally curved contact zones in vesicle-vesicle adhesion, Proc. Natl. Acad.

Sci. USA. 104 (3), 761 (2007).
2. N. Osterman and D. Babić and I. Poberaj and J. Dobnikar and P. Ziherl; Observation of Condensed Phases of

Quasiplanar Core-Softened Colloids, Phys. Rev. Lett. 99, 248301 (2007).

Awards and appointments

1. Prof. Svjetlana Fajfer: Zois award for the highest scientific achievements in the area of elementary particle physics
2. Prof. Bosiljka Tadić: Prize “Marko Jaric” for 2006, by the Fund “Marko Jaric” and the University of Belgrade for

achievements in the physics of disordered and complex systems.

Organization of conferences, congresses and meetings

1. Physical fundamentals of nanoelectronics, Portorož, Slovenia 2. 9.–7. 9. 2007
2. Hadron Structure and Lattice QCD, Bled, Slovenia 9. 7.–16. 7. 2007

Aggregates of two-dimensional vesicles can be
either linear or sheet-like. The spatially confined
magnetic particles interact via a purely repulsive
interaction, yet they form chain-like structures.

Figure 3: Sequence of ground states of core-softened colloids:
Experimentally observed (above) and numerically simulated (below)
phases of quasi two-dimensional superparamagnetic colloids; N.
Osterman, D. Babić, I. Poberaj, J. Dobnikar, and P. Ziherl, Phys. Rev.
Lett. 99, 248301 (2007).
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Testing the surface detector simulation for the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

18. AUGER Collaboration: Diego Harari, et al. (437 avtorjev)
Search for correlation of UHECRs and BL Lacs in Pierre Auger Observatory data
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

19. AUGER Collaboration: Matthew D. Healy, et al. (437 avtorjev)
Composition-sensitive parameters measured with the surface detector of the Pierre
Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

20. AUGER Collaboration: Matthew D. Healy, et al. (437 avtorjev)
Search for Ultra-High Energy Photons with the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

21. AUGER Collaboration: Hans O. Klages, et al. (437 avtorjev)
HEAT-Enhancement Telescopes for the Pierre Auger Southern Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

22. AUGER Collaboration: Robert Knapik, et al. (437 avtorjev)
The absolute, relative and multi-wavelength calibration of the Pierre Auger Observatory
fluorescence detectors
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

23. Rajmund Krivec, V. B. Mandelzweig, F. Tabakin
Quasilinear and WKB solutions in quantum mechanics
In: Few-body problems in physics: proceedings of the 3rd Asia-Pacific Conference, 26-30
July 2005, Nakhon Ratchasima, Thailand, Yupeng Yan, ed., C. Kobdaj, ed., P. Suebka,
ed., New Jersey ... [etc.], World Scientific, 2007, pp. 24-27.



41Annual Report 2007

Department of Theoretical Physics F-1

24. Bernard Kujawski, Bosiljka Tadić, G. J. Rodgers
Origin of scaling on networks, structural inhomogeneity and preference in dynamical behaviour
In: Noise and stochastics in complex systems and finance: 21-24 May 2007, Florence,
Italy(Proceedings of SPIE, vol. 6601), János Kertész, ed., Stefan Bornholdt, ed., Rosario
Nunzio Mantegna, ed., Bellingham, SPIE, 2007, pp. 660107-1-660107-9.

25. Zoran Levnajić, Bosiljka Tadić
Cluster-synchronization of coupled 2D chaotic maps on scalefree trees and small graphs
In: Book of abstracts, SynCoNet 2007, International Symposium on Synchronization in Complex
Networks, July 2-4,2007, Leuven, Belgium, Leuven, Katholieke Universiteit, 2007, 2 str..

26. Zoran Levnajić, Bosiljka Tadić
Collective dynamic behavior between order and chaos in coupled map networks
In: Physics of risk: abstracts, 4th Annual Meeting COST Action P10, palermo Italy, 21-23
Sep. 2007, [s. l., s. n.], 2007.

27. AUGER Collaboration: Gustavo Medina Tanco, et al. (437 avtorjev)
Astrophysics motivation behind the Pierre Auger Southern Observatory enhancements
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

28. AUGER Collaboration: Silvia Mollerach, et al. (437 avtorjev)
Studies of clustering in the arrival directions of cosmic rays detected at the Pierre Auger
Observatory above 10 EeV
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

29. AUGER Collaboration: D. Newton, et al. (437 avtorjev)
Selection and reconstruction of very inclined air showers with the Surface Detector of
the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

30. AUGER Collaboration: D. Nitz, et al. (437 avtorjev)
The Northern Site of the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

31. Matej Pavšič
An extra structure of spacetime: a space of points, areas and volumes: [presented at
XXIXth Spanish Relativity Meeting “Einstein’s legacy: from the theoretical paradise to
astrophysical observation”, 4-8 September, Palma de Mallorca, Spain]
In: Journal of physics, Conference series, Vol. 66, pp. 012022-1-012022-10, 2007.

32. Matej Pavšič
Towards a new paradigm: relativity in configuration space
In: Proceedings of the 2nd International Conference on Time and Matter, 26-31 August
2007, Bled, Slovenia, Martin John O’Loughlin, ed., Samo Stanič, ed., Darko Veberič, ed.,
Nova Gorica, University, 2008, pp. 161-178.

33. AUGER Collaboration: Lorenzo Perrone, et al. (437 avtorjev)
Measurement of the UHECR energy spectrum from hybrid data of the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

34. AUGER Collaboration: Michael Prouza, et al. (437 avtorjev)
Systematic study of atmosphere-induced influences and uncertainties on shower
reconstruction at the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

35. AUGER Collaboration: Julian Rautenberg, et al. (437 avtorjev)
Online Monitoring of the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

36. AUGER Collaboration: Markus Roth, et al. (437 avtorjev)
Measurement of the UHECR energy spectrum using data from the Surface Detector of
the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

37. AUGER Collaboration: E. M. Santos, et al. (437 avtorjev)
A search for possible anisotropies of cosmic rays with
0.1 < E < 10 EeV in the region of the Galactic Centre
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

38. AUGER Collaboration: D. Semikoz, et al. (437 avtorjev)
Constraints on top-down models for the origin of UHECRs from the Pierre Auger Observatory data
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México, México,
Universidad Nacional Autónoma de México, 2007, 4 str..

39. AUGER Collaboration: G. Snow, et al. (437 avtorjev)
Education and outreach for the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

40. AUGER Collaboration: Tina Suomijärvi, et al. (437 avtorjev)
Performance of the Pierre Auger Observatory Surface Detector
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

41. AUGER Collaboration: Z. Szadkowski, et al. (437 avtorjev)
Sigma-delta compensation of pedestals in the 1st level surface detector trigger of the
Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

42. AUGER Collaboration: Michael Unger, et al. (437 avtorjev)
Study of the Cosmic Ray Composition above 0.4 EeV using the Longitudinal Profiles of
Showers observed at the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

43. AUGER Collaboration: Tokonatsu Yamamoto, et al. (437 avtorjev)
The UHECR spectrum measured at the Pierre Auger Observatory and its astrophysical
implications
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

44. Jure Zupan
Penguin pollution estimates relevant for the extraction of α/φ2: [presented at 11th International
Conference on B-Physics at Hadron Machines, Oxford, United Kingdom, 25-29 September 2006]
In: Nucl. phys., B Proc. suppl., Vol. 170, proc. suppl. , pp. 33-38, 2007.

45. Jure Zupan
A theoretical review of γ/φ3 from B → DK: [presented at 11th International Conference on B-
Physics at Hadron Machines - Beauty 2006, 25-29 September 2006, University of Oxford, UK]
In: Nucl. phys., B Proc. suppl., Vol. 170, pp. 65-69, 2007.

46. Boštjan Žekš
Vzgoja in izobraževanje za odličnost
In: Sožitje različnih poti odličnosti in iskanje skupnega imenovalca globalne
(univerzalne) odličnosti, 19. mednarodni forum odličnosti in mojstrstva, Otočec 2007
[hkrati] EFQM konferenca zmagovalcev in SFPO forum, Otočec, 24. in 25. maj 2007,
Zvezdana Bajc, ed., Ljudmila Bajec, ed., Jože Colarič, ed., Janez Gabrijelčič, ed., Marina
Jazbec, ed., Polonca Kovač, ed., Karmen Kern-Pipan, ed., Rado Lapuh, ed., Loredana
Leon, ed., Slavka Štemberger, ed., Marina Vrhovšek, ed., Uroš Zarnik, ed., Irena Žužek,
ed., Novo mesto, Društvo ekonomistov Dolenjske in Bele krajine, 2007, pp. 11-16.

TEXTBOOKS AND LECTURE NOTES
1. Primož Ziherl, Gregor Skačej

Rešene naloge iz termodinamike
(Zbirka izbranih poglavij iz fizike, 42), 2. natis, Ljubljana, DMFA - založništvo, 2007.

2. Milan Brumen, Ludvik Hajdinjak, Brigita Kruder, Bojana Mencinger Vračko, Tatjana
Pufič, Nataša Domadenik, ed.
Naravoslovje in tehnika 5, Priročnik za učitelje
1. natis, Ljubljana, Tehniška založba Slovenije, 2007.

THESES
Ph. D. Theses
1. Jernej Fesel Kamenik

Role of resonances in heavy meson processes within standard model and beyond
Ljubljana, 2007 (Prof. Svjetlana Fajfer)

2. Rok Žitko
Many-particle effects in resonant tunneling of electrons through nanostructures:
doctoral thesis
Ljubljana, 2007 (Prof. Janez Bonča)

B. Sc. Theses
1. Ana Hočevar: Structure of sheet-like aggregates of lipid vesicles (Assist. Prof. Primož Ziherl)
2. Lev Vidmar: Dynamical properties of underdoped antiferromagnets (Prof. Janez Bonča)

INTERNATIONAL PROJECTS
1. Minimal Grand Unified Theory

MUST
Marie Curie
6. FP; MIF1-CT-2006-040907
EC
Asst. Prof. Borut Bajc

2. Novel Magnetic-mode Heat Transport for Thermal Management in Microelectronics
NOVMAG, 6. FP; 032980
EC; Dr. Christian Hess, Leibniz Institute for Solid State and Materials Research Dresden,
Institute for Solid State Research, Dresden, Germany
Prof. Peter Prelovšek

3. Multifunctional Ceramic Layers with High Electromagnetoelastic Coupling in Complex Geometries
MULTICERAL
6. FP; NMP3-CT-2006-032616
EC; Prof. Andrei Kholkin, University of Aveiro, Dept. of Ceramics & Glass Engineering, Aveiro, Portugal
Prof. Raša Pirc, Prof. Robert Blinc, Prof. Marija Kosec, Dr. Janez Holc
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4. Many- body Interactions in Charged Colloidal Suspensious
Many-body Colloids
MERG-CT-2005-031089, 6. FP
EC
Dr. Jure Dobnikar

5. Fundamentals of Nanoelectronics
RTNNANO
6. FP; MRTN-CT-2003-504574
EC; Lancaster University, Lancaster, Great Britain
Prof. Anton Ramšak

6. Unifying Principles in Non-equilibrium Pattern Formation
PATTERNS
6. FP; MRTN-CT-2004-005728
EC; The University of Nottingham, Nottingham, Great Britain
Prof. Bosiljka Tadič

7. Emergent Behaviour in Correlated Matter
COST P16
EC
Prof. Peter Prelovšek

8. Physics of Risk
COST P10
EC
Prof. Bosiljka Tadić

9. Nucleon in the Spektral Quark Model
BI-PL/05-07-008
Prof. Broniowski Wojciech, Instytut Fizyki Jadrowej, Krakow, Poland
Prof. Bojan Golli

10. Nucleon Resonances in Chiral Models
BI-PT/06-07-010

Prof. Manuel Fiolhais, Physics Department, University of Coimbra, Coimbra, Portugal
Prof. Bojan Golli, Asst. Prof. Simon Širca

11. Electronic Properties of Quantum Dots and Nanodevices
BI-UA/07-08-006
Dr. Sergei Kruchinin, Bogolyubov Institute for Theoretical Physics, Kiev, Ukraina
Prof. Janez Bonča

12. Novel Phases of Correlated Electron Systems
BI-US/06-07-010
Dr. James Gubernatis, Los Alamos National Laboratory, Los Alamos, USA
Prof. Janez Bonča

R & D GRANTS AND CONTRACTS
1. High performance computing algorithms in theoretical physics

Dr. Rajmund Krivec
2. Quantum many-body dynamics in nanostructures and quantum information

Dr. Kristjan Haule
3. Novel ground states of frustrated spin systems under doping

Dr. Samir El Shawish

RESEARCH PROGRAMS
1. Theory of condensed matter and statistical physics

Prof. Dr. Janez Bonča
2. Biophysics of polymers, membranes, gels, colloids and cells

Prof. Dr. Rudolf Podgornik
3. Theoretical physics of nuclei, particles and fields

Prof. Dr. Svjetlana Fajfer

VISITORS FROM ABROAD
1. Dr. Ignacio Pagonabarraga Mora, Universitad Barcelona, Barcelona, Spain, 4. 2. – 7. 2. 2007
2. Prof. Jan Eeg, Physics Department, Oslo University, Oslo, Norway, 8. 1. – 26. 1. 2007
3. Dr. Jan O. Haerter, Physics Department, University of California, Santa Cruz, USA, 29. 3. –

2. 4. 2007
4. Dr. Hrvoje Štefančić, Institute Ruđer Bošković, Zagreb, Croatia, 30. 5. – 1. 6. 2007
5. Prof. Victor Mandelzweig, Racah Institute of Physics, Hebrew University, Jerusalem,

Israel, 31. 5. – 30. 6. 2007
6. Prof. Sergei Kruchinin, Bogolyubov Institute for Theoretical Physics, Kiev, Ukraine, 11.

6. – 20. 6. 2007
7. Prof. Geoffrey Rodgers, Brunel University, Uxbridge, London, Great Britain, 25. 6. – 30. 6. 2007
8. Prof. Veljko Dmitrašinović, Institut for Nuclear Research Vinča, Belgrade, Serbia, 16. 7. –

23. 7. 2007
9. Prof. Yoshihiro Ishibashi, Faculty of Business, Aichi Shukutoku University, Jagakute-

cho, Japan, 20. 8. – 3. 9. 2007

10. Dr. Marko Djordjević, Mathematical Biosciences Institute, The Ohio State University,
Ohio, USA, 31. 8. 2007

11. Prof. Valentin S. Vikhnin, A. F. Ioffe Physical Technical Institute, St. Petersburg, Russia,
26. 8. – 9. 9. 2007

12. Marija Mitrović and Jelena Grujić, Institute for Physics, Belgrade, Serbia, 30. 8. – 9. 9. 2007
13.  Prof. Manuel Fiolhais, University of Coimbra, Coimbra, Portugal, 15. 9. – 22. 9. 2007
14.  Prof. Damir Bećirević, Laboratorie de Physics Théorique, Université Paris Sud, Centre

d’Orsay, Orsay, France, 15. 9.- 18. 9. 2007
15.  Dr. Ben Pečjak, DESY, Hamburg, Germany, 19. 9. – 22. 9. 2007
16.  Tan Tien Yong, USM, Penang, Malaysia, 21. 9. – 5. 10. 2007
17.  Dr. Ilja Doršner, The Abdus Salam ICTP, Trieste, Italy, 10. 10. – 13. 10. 2007
18.  Dr. Christos N. Likos, Heinrich-Heine Universität Düsseldorf, Düsseldorf, Germany, 13.

10. 17. 10. 2007
19.  Dr. Julia Fornleitner, Institut für Theoretische Physik, Vienna, Austria, 10. 11. – 17. 11. 2007
20. Prof. Jose Luis Amoreira, University of Coimbra, Coimbra, Portugal, 16. 12. – 20. 12. 2007

STAFF
Researchers
1. Asst. Prof. Borut Bajc
2. Prof. Janez Bonča*
3. Prof. Milan Brumen*
4. Prof. Mojca Čepič*
5. Dr. Jure Dobnikar
6. Dr. Ilja Doršner
77777..... PrPrPrPrProf. Sof. Sof. Sof. Sof. Svvvvvjejejejejetlana Ftlana Ftlana Ftlana Ftlana Fajfajfajfajfajfer*, Header*, Header*, Header*, Header*, Head
8. Asst. Prof. Aleš Fajmut
9. Prof. Bojan Golli*
10. Dr. Rajmund Krivec
11. Dr. Alejandra Melfo Prada
12. Dr. Matej Pavšič
13. Prof. Raša Matija Pirc, Associate member SASA**
14. Prof. Rudolf Podgornik*
15. Prof. Peter Prelovšek*
16. Dr. Saša Prelovšek Komelj*
17. Prof. Anton Ramšak*
18. Dr. Tomaž Rejec*
19. Dr. Igor Sega
20. Prof. Saša Svetina*, Academician
21. Prof. Bosiljka Tadić
22. Prof. Nataša Vaupotič*
23. Dr. Darko Veberič*

24. Dr. Igor Vilfan
25. Asst. Prof. Primož Ziherl*
26. Dr. Jure Zupan*
27. Prof. Boštjan Žekš*, Academician, president of SASA**
Postdoctoral associates
28. Dr.Samir El Shawish
29. Dr. Kristjan Haule
Postgraduates
30. dr. Jernej Fesel Kamenik
31. Anna Elžbieta Gorczyca, M. Sc.
32. Ana Hočevar, B. Sc.
33. Matej Kanduč, B. Sc.
34. Jure Kokalj, B. Sc.
35. Nejc Košnik, B. Sc.
36. Zoran Levnajić, M. Sc.
37. Jernej Mravlje, B. Sc.
38. Miha Nemevšek, B. Sc.
39. Lev Vidmar, B. Sc.
40. Mihael-Matjaž Zemljič, B. Sc.
Technical and administrative staff
41. Nevenka Hauschild
Students from Abroad
42. Milovan Šuvakov, B. Sc.

* Full-time faculty member
** Slovenian Academy of Sciences and Arts, Ljubljana
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DEPARTMENT OF LOW AND
MEDIUM ENERGY PHYSICS  F-2

Head:

Asst. Prof. Matej Lipoglavšek

The F-2 Department conducts basic and applied research in low- and medium-energy
physics. Low-energy physics accounts for our atomic physics research, while the part of
nuclear physics studied at the department can be classified as intermediate-energy physics.
The third research field of the department is radiological environmental protection, which
involves monitoring nuclear objects and environmental radioactivity. The department also
operates the Ecological Laboratory with a Mobile Unit as a specialized Civil Protection unit.

Fundamental research in nuclear physics is performed by the Structure of Hadronic Systems Group. In the A1
Collaboration at MAMI (Mainz, Germany) we have performed the second part of precise proton elastic form-factors
measurements at low momentum transfers, where various physical observables are most sensitive to the meson cloud.
To separate the electric and magnetic form-factors, we do not apply the Rosenbluth technique, but rather a fit of the data
measured on an extensive kinematics grid to a phenomenological formula. We have also performed new measurements
of the neutron electric form-factor at high momentum transfers.  In addition, we have embarked on a unique program to
use triple-polarization observables to investigate certain aspects of the spin structure of the He-3 nucleus. To this end, we
use polarized electrons, a polarized target, and measure the polarization of the outgoing protons.

In the Hall A Collaboration at the Jefferson Laboratory, we performed a measurement of single-nucleon knockout
from PB-208 nuclei, for various discrete states of the residual nucleus and in a broad range of missing momenta.
Through measurements of the transverse-longitudinal asymmetries we are trying to determine the dynamic role
that the lower components of Dirac spinors play in the nucleus, and thereby evaluate the importance of the relativistic
mechanisms for the structure of heavy nuclei. We have also started a series of experiments devoted to the precision
measurement of the Coulomb sum rule for various (light and heavy) nuclei. In spite of years of extensive research,
the Coulomb sum rule has not yet been unambiguously proven. Within the Hall C Collaboration, we have initiated
a time-consuming experimental program aimed at determining the ratio of the electric and magnetic form-factors
of the proton at very high momentum transfers (up to about 10 GeV2). This quantity can be obtained from the ratio
of two polarization components of the elastically recoiled proton with minimum systematic uncertainty. At the
same time, we hope to be able to evaluate the relevance of the two-photon contributions to the elastic scattering
process, in which polarization, according to most recent theoretical work, plays a non-trivial role.

In 2007 our research in the field of gamma-ray spectrometry was conceived and carried out with an emphasis
on the practical use of its results in our routine measurements. We first checked the reliability of our proceudre for
the analysis of HPGE spectra for activities of radionuclides close to the detection limit. We also continued the
development of an entirely new approach to spectrum analysis, based on full-spectrum matching by a linear
combination of the synthetic spectra created from the nuclear-decay data contained in a a context-sensistive library.
The approach was successfully verified experimentally in collaboration with our German colleagues from the
Physikalisch-Technische Bundestanstalt (PTB), the German national metrological institute. In collaboration with
the PTB we also started reseach into the determination of the half-life of Lu-176, a radionuclide that is important in
geochronological studies, which we intend to tackle by applying the sum-peak method to spectrometric
measurements. We also conducted a study of the optimum sampling times, sample preparation techniques and
measurement procedures for water samples that guarantees the lowest possible detection limit. In collaboration
with several research intitutions around the globe we coordinated and carried out an intercomparison study on
the use of Monte Carlo simulation methods in environmental gamma-ray spectrometry, the results of which should
provide general guidelines for the intrinsic uncertainty of this approach and lead to unified ways of its application.

Work in the low-energy physics part of the F2 department was mainly driven by the research programme
“Study of atoms, molecules and structures with photons and particles” and two projects that are running under
the umbrella of the Slovenian Fusion Asociassion (EUROATOM-MHEST). Basic and applied research was performed
at home, mainly at the Microanalytical Infrastructure Center (MIC) and abroad, most frequently at different
synchrotron laboratories in Europe, where we have conducted research on our own projects and did some
collaborative work, too. Our main achievements in 2007 are:
- a theoretical treatment of the helium atom in strong and homogeneous dc electric fields and its response to

photoexcitation. A method of complex rotation was used for this purpose. The same was used for the modelling
of the inelastic photon scattering on doubly excited states in a zero field environment - the corresponding
experiment was conducted by the group from Upsalla University at the synchrotron BESSY (Germany).
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- Electron spectrometry was dealt with in the frame of the Slovenia-Hungary bilateral project in collaboration
with the group of prof. Paripas from the Physics Department in Miskolc University and the ATOMKI Institute in
Debrecen. We have been the first to measure resonant Auger spectra after electron-impact excitation of the
target (Ar 2p in our case).

- High-resolution x-ray spectrometry:
a) In 2007 we twice had beamtime at the ELETTRA synchrotron. In collaboration with the group of prof.
Dousse from the Physics Department of Fribourg University we measured inelastically scattered light - the Lb
line - when the incoming photons were passing over the L3 threshold in xenon. In the second experiment we
measured the inelastic scattering yield with high resolution in the region of the L threshold of Mo and Pd.
b) We were twice at the ESRF synchrotron at the invitation of dr. P. Glatzel, the responsible person for the ID26
beamline. We have measured the x-ray resonant Raman scattering on SF6 and H2S molecules and have
characterized for the first time the resonant Raman scattering process on doubly excited states (in our case the
states were built on the KL holes in argon). We were also happy to detect for the first time the resonant Raman
effect in the radiative resonant Auger decay of the K hole in argon.
c) In collaboration with the group of ID26 and several foreign researchers (Univ. of Camerino, Univ. of Sheffield,
and Univ. of Southampton) we have measured high-resolution x-ray Raman maps of Mo and S in vulcanic
glass samples and in various kinds of minerals.

- At the DESY synchrotron in Hamburg we have been the first to measure a complete atomic absorption spectrum
of caesium vapour (at 700° C) in the region of the L edges. For this our new high-temperature absorption cell
with Be windows was used. Also successful was our attempt at ESRF to measure the K-edge absorption spectrum
of iodine monoatomic vapour, which was generated by thermal decomposition of I2 at 900oC. Nobody has
managed to do this before.

- We have determined the structure of many new (nano)materials with the EXAFS and XANES techniques at
ELETTRA, HASYLAB, DESY and ESRF and have also used this tool for research in the area of environmental
protection and cultural heritage:
a) Structural studies of micro- and mesoporous catalytic molecular sieves were made in collaboration with the
Laboratory of Anorganic Chemistry and Technology from the Institute of Chemistry in Ljubljana.
b) Studies of the precursor effect in liquid and amorphous phases on the crystallisation process of thin layers
of ferroelectric ceramics of Pb and La zirconate and on TiO2/ZrO2 self-cleaning layers after the sol-gel process.
c) Very successful was a pilot study of thin-layered nanostructured batteries Li2Mn0.5Fe0.5SiO4, where our Fe and
Mn XANES and EXAFS studies have shown the presence of reversible valence and structural changes when
batteries were following an empty-fill cycle.
d) We have studied the interaction of 6-valent Cr with acids in the soil, and have also investigated the nature of
Cd bonding in some plants from the Mežiška dolina region.
e) We have applied our technique to investigate the effect of iron-gal inks on the process of ageing of old manuscripts.

- In the frame of our collaboration at the ALOISA/HASPES beamline at the ELETTRA synchrotron we have
investigated schemes of self-organisation and inter-molecule recognition in the process of forming the ultra-
thin biomolecular layers on the ordered surfaces of noble, or quasi-noble metals:
a) In the case of the spontaneous ordering of extended amino-acid chains on Ag(111) we showed that the
ordering of L-metionin molecules (L-m) into more than 100-nm-long, double (or quadruple) chains proceeds
along the zwitterion intermolecular coupling or dimerization of molecules over amino (NH3

+) and carboxyl
(COO-) functional groups. An observed effective repulsing interaction between the parallel amino-acid chains
has a long range and reflects the confinement of a two-dimensional electronic gas of the Ag(111) surface in
between the macromolecular chains.
b) We have shown that long L-m chains are ordered into a periodic configuration  (2–20 nm),  forming a
biomolecular nanomesh, which is ordered on the mesoscopic scale. The inter-chain distance can be changed
with the quantity of introduced L-m molecules. A detected amino-carboxyl scheme of molecular coupling
represents a universal construction pattern in the nano-architecture of the biomolecules at the surfaces.

- With Mossbauer spectroscopy we have obtained high-resolution data concerning  the properties of iron in
different samples:
a) we have investigated nano-porous LiFe phosphates, silicates and titanates, which are used as a material for
building Li-battery cathodes.
b) Sediment studies of the upper part of the Kolpa river flow have shown considerable pollution with barium.
In nanocrystalline barium hexaferrite we have determined the occupation of 5 different crystallographic
positions of Fe and their effect on the properties of the material.
c) We have determined the Fe2+/Fe3+ ratio in iron-gal ink.
d) A magnetic ordering and relaxation was studied in multi-ferroic materials.
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- In 2007 we have continued research on the interaction of vibrationally excited hydrogen molecules (H2 and
D2) with different surfaces:
a) we have designed and produced the source of vibrationally excited molecules and determined their properties
using our in-house-built spectrometer.
b) We began to study the effect of the initial hydrogen-gas excitation on the plasma properties when the gas is
injected into the plasma. The pilot measurements were made with optical emission spectroscopy and were
performed in collaboration with the group for Plasma Physics at the Research Centre in Jülich (Germany) and
the Department for Reactor Physics (F8) JSI.
c) The same source of vibrationally excited hydrogen was employed to study the chemical erosion of the carbon
layers in collaboration with the Max-Planck Institut for plasma physics in  Garching, Germany.
d) We have studied the production of H2(v) and D2(v) in the process of atomic recombination on the surface of tungsten.

- Work with ion beams was mainly done using the external ion beam (arhaeometry) and ion microprobe:
a) the first pilot measurements were made to measure the deuterium concentrations in solid samples with a
micron lateral resolution. This was done in the framework of the Euroatom project .
b) Characterization of aerosol micro-particles with a 3D resolution where the x-ray polycapillary was mounted
on the snout of the x-ray spectrometer. This is a continuation of the collaboration that started last year and
involves a group of researchers from University Demokritos in Athens (Greece) and a group from the Technical
University in Berlin (Germany).
c) We have started to work on the production of micro-petri slides with the micromachining technique in
collaboration with a group of researchers from Saclay (France).
d) We have continued to generate elemental micro-maps of different biological samples in collaboration with
the Faculty of Biology in Ljubljana.
e) Together with the group of researchers from Tohoku University in Sendai (Japan) we are working on a
procedure for the characterization of submicron aerosol particles and single-larger aerosol particles with the
ion microprobe.
f) We have constructed a new beamline for ERDA and RBS ion-beam analysis, where a higher-quality vacuum
is achieved and more precise positioning of the sample is achieved with respect to the old chamber.  The line
was officially put into use by the JSI director on the occasion of the 10th anniversary of the Tandetron accelerator
in our lab. This event was also celebrated by  a colloquium of prof. dr. Povh at the JSI and a short review
presentation of the past and future aims of the group at the Microanalytical Center.

Some outstanding publications in 2007

1. A. Acha et al. (Hall A Collaboration), Precision measurements of the nucleon strange form factors at Q2 = 0.1
GeV2, Phys. Rev. Lett. 98 (2007) 032301.

2. A. Danagoulian et al. (Hall A Collaboration), Compton scattering cross section on the proton at high momentum
transfer, Phys. Rev. Lett. 98 (2007) 152001.

3. R. Shneor et al. (Hall A Collaboration), Investigation of proton-proton short-range correlations via the 12C(e,e’pp)
reaction, Phys. Rev. Lett. 99 (2007) 072501

4. A. Mihelič in M. Žitnik, Ab-initio calculation of photoionization and inelastic photon scattering spectra of He
below the N = 2 threshold in a dc electric field, Phys. Rev. Lett. 98, 243002 (2007)

5. M. Žitnik, M. Kavčič, K. Bučar, A. Mihelič, M. Štuhec, J. Kokalj, J. Sylachetko, Inelastic x-ray scattering in the
vicinity of xenon L

3
 edge. Phys. Rev. A76, 032506 (2007).

6. I. Arčon, J. Kolar, A. Kodre, D. Hanžel, M. Strlič,  XANES analysis of Fe valence in iron gall inks.  X-ray spectrom.,
2007, vol. 36, str. 199-205

7. Arčon, A. Benčan, A. Kodre, M. Kosec, X-ray absorption spectroscopy analysis of Ru in La
2
RuO

5
, X-ray

spectrometry, vol 30, (2007) 301-304
8. IA.-G. Karydas, D. Sokaras, C. Zarkadas, N. Grlj, P. Pelicon, M. Žitnik, R. Shuetz, W. Malzer, B. Kangiesser, 3D

micro PIXE- a new technique for depth-resolved elemental analysis, J. anal. at. spectrum., 2007, issue 10, vol.
22, sTR. 1260-1265

9. Vogel-Mikuš, P. Pongrac, P. Kump, M. Nečemer, J. Simčič, P. Pelicon, M. Budnar, B. Povh, M. Regvar, Localisation
and quantification of elements within seeds of K Cd/Zn hyperaccumulator Thlaspi praecox by micro-PIXE,
Environ. pollut. (1987). [Print ed.], 2007, vol. 147, str. 50-59.

10. Markelj S., Čadež I., Pelicon P., Rupnik Z., Studying process of hydrogen interaction with metallic surfaces in situ
and real-time by ERDA, Nucl. instrum. methods phys. res., B Beam interact. mater. atoms. 259 (2007) 989-996.
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BIBLIOGRAPHY

Patent granted

1. ZdravkoRupnik, Drago Brodnik, Matej Lipoglavšek
Instrument and procedure for flow detection in metalic capillary: patent SI22174 A
Ljubljana, The Slovenian Intellectual Property Office, 2007

Awards and appointments

1. Miha Mihovilovič: Faculty Prešeren Prize for the Diploma Work “Tracking of unstable particles in magnetic
spectrometers”, supervisor Simon Širca, 29. 11. 2007

2. Žiga Šmit: Valvasor award of honor in 2007, Slovenian Museum Society, 17. 05. 2007

Organization of conferences, congresses and meetings

1. 3rd Forschungszentrum Jülich - Jožef Stefan Institute meeting on PWI, Ljubljana, Slovenia, 19. 02.-21. 02. 2007,
organizer Iztok Čadež

ORIGINAL ARTICLES
1. HAPPEX Collaboration: A. Acha, Milan Potokar, Simon Širca, (111 avtorjev)

Precision measurements of the nucleon strange form factors at Q2 ∼ 0.1 GeV2
In: Phys. rev. lett., 98, pp. 032301-1032301-5, 2007.

2. HAPPEX Collaboration: K. A. Aniol, Milan Potokar, Simon Širca, (111 avtorjev)
Strange quarks in the nucleon sea: results from HAPPEX II
In: , No. 4, Vol. 31, pp. 597-599, 2007.

3. Iztok Arčon, Andreja Benčan, Alojz Kodre, Marija Kosec
X-ray absorption spectroscopy analysis of Ru in La2RuO5
In: X-ray spectrom., Vol. 36, pp. 301-304, 2007.

4. Iztok Arčon, Jana Kolar, Alojz Kodre, Darko Hanžel, Matija Strlič
XANES analysis of Fe valence in iron gall inks
In: X-ray spectrom., Vol. 36, pp. 199-205, 2007.

5. A. K. Bensafa, Milan Potokar, Simon Širca
Beam-helicity asymmetry in photon and pion electroproduction in the Δ (1232)
resonance region at Q2 = 0.35 (GeV/c)2

In: The european physical journal. A, Hadrons and nuclei, vol. 32, pp. 69-75, 2007.
6. Milan Bizjak, Anton Zalar, Peter Panjan, Benjamin Zorko, Borut Praček

Characterization of iron oxide layers using Auger electron spectroscopy
In: Appl. surf. sci., Vol. 253, pp. 3977-3981, 2007.

7. Klemen Bučar, Matjaž Žitnik
Auger electron-ion coincidence spectrometry after electronic excitation of L-shell in argon
In: Radiat. phys. chem. (1993), Vol. 76, pp. 487-491, 2007.

8. Štefica Cerjan-Stefanović, Nataša Zabukovec Logar, Karmen Margeta, Nataša Novak
Tušar, Iztok Arčon, Ksenija Maver, Janez Kovač, Venčeslav Kaučič
Structural investigation of Zn2+ sorption on clinoptilolite tuff from the Vranjska Banja deposit in Serbia
In: , Vol. 105, Issue 3, pp. 251-259, 2007.

9. P.C. Chaves, Miguel A. Reis, N. P. Barradas, Matjaž Kavčič
Dependence of relative intensity of L1 sub-shell X-rays on ion beam energy
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 261, pp. 121-124, 2007.

10. N. Civici, S. Gjongecaj, F. Stamati, T. Dilo, E. Pavlidou, E. K. Polychroniadis, Žiga Šmit
Compositional study of IIIrd century BC silver coins from Kreshpan hoard (Albania)
using EDXRF spectrometry
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 258, no. 2, pp. 414-420, 2007.

11. A. Clouvas, Tim Vidmar, Andrej Likar, (7 avtorjev)
Twenty-year follow-up study of radiocesium migration in soil
In: Radiat. prot. dosim., Vol. 124, no. 4, pp. 372-377, 2007.

12. Jefferson Lab Hall A Collaboration: A. Danagoulian, Simon Širca, (87 avtorjev)
Compton-scattering cross section on the proton at high momentum transfer
In: Phys. rev. lett., 98, pp. 152001-1-152001-5, 2007.

13. Robert Dominko, Marjan Bele, Jean-Michel Goupil, Miran Gaberšček, Darko Hanžel,
Iztok Arčon, Janko Jamnik
Wired porous cathode materials: a novel concept for synthesis of LiFePO4
In: Chem. mater., Vol. 19, no. 12, pp. 2960-2969, 2007.

14. Mihael Drofenik, Irena Ban, Darko Makovec, Darko Hanžel, Amalija Golobič, Ljubo Golič
Crystal-structure and Mössbauer studies of Li1.746Nd4.494FeO99.493
In: J. solid state chem., Vol. 180, pp. 1-6, 2007.

15. Mihael Drofenik, Matjaž Kristl, Alenka Žnidaršič, Darko Hanžel, Darja Lisjak, Matjaž Kristl
Hydrothermal synthesis of Ba-hexaferrite nanoparticles
In: J. Am. Ceram. Soc., Vol. 90, no. 7, pp. 2057-2061, 2007.

16. J. F. Facetti-Masulli, Peter Kump, J. J. Bosio
Estudiods geoquímicos en areniscas seleccionadas del Paraguay
In: Rev. Soc. cient. Parag., no. 21, pp. 57-70, [2007].

17. Stanislav Frančišković-Bilinski, Halka Bilinski, R. Grbac, J. Žunić, Marijan Nečemer, Darko Hanžel
Multidisciplinary work on barium contamination of the karstic upper Kupa river
drainage basin (Croatia and Slovenia); calling for watershed management
In: Environ. geochem. health, Vol. 29, pp. 69-79, 2007.

18. Denis Glavič-Cindro, Matjaž Korun, Branko Vodenik
Reliability of the automatic gamma-ray spectrum analysis procedure for results near the detection limit
In: J. radioanal. nucl. chem., Vol. 271, pp. 467-473, 2007.

19. Jefferson Lab Hall A Collaboration: M. Iodice, Simon Širca, (101 avtorjev)
High resolution spectroscopy of 12B by electroproduction
In: Phys. rev. lett., 99, pp. 052501-1-052501-5, 2007.

20. Andreas-Germanos Karydas, et al. (9 avtorjev)
3D micro PIXE- a new technique for depth-resolved elemental analysis
In: J. anal. at. spectrom., 12 p., [in press].

21. Matjaž Kavčič, J.-Cl. Dousse, J. Szlachetko, W. Cao
Chemical effects in the K β X-ray emission spectra of sulfur
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 260, pp. 642-646, 2007.

22. Matjaž Kavčič, K. Tőkési
Single and double K-shell ionization cross sections of silicon
In: Radiat. phys. chem. (1993), Vol. 76, pp. 542-545, 2007.

23. Jefferson Laboratory E91911 and Hall A Collaborations: James J. Kelly, Milan Potokar,
Simon Širca, (83 avtorjev)
Recoil polarization measurements for neutral pion electroproduction at Q2=1(Ge/c)2

near Δ resonance
In: Phys. rev. C. Nucl. phys., 75, pp. 025201-1-025201-33, 2007.

24. Zs. Kertész, Z. Szikszai, Primož Pelicon, Jurij Simčič, A. Telek, T. Bíró
Ion beam microanalysis of human hair follicles
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 260, pp. 218-221, 2007.

25. Marjan Marinšek, Jana Padežnik Gomilšek, Iztok Arčon, Miran Čeh, Alojz Kodre, Marijan Maček
Structure development of NiO-YSZ oxide mixtures in simulated citrate-nitrate combustion synthesis
In: J. Am. Ceram. Soc., 8 p., [in press] 2007.

26. Sabina Markelj, Iztok Čadež, Primož Pelicon, Zdravko Rupnik
Studying process of hydrogen interaction with metallic surfaces in situ and real-time by ERDA
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 259, no. 2, pp. 989-996, 2007.

27. Sabina Markelj, Primož Pelicon, Jurij Simčič, Zdravko Rupnik, Iztok Čadež
Studying permeation of hydrogen (H and D) through Palladium membrane
dynamically with ERDA method
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 261, no. 1/2,
pp. 498-503, 2007.
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28. Matjaž Mazaj, Nataša Zabukovec Logar, Gregor Mali, Nataša Novak Tušar, Iztok Arčon,
Alenka Ristić, Aleksander Rečnik, Venčeslav Kaučič
Synthesis and structural properties of titanium containing microporous/mesoporous
silicate composite (Ti, Al)-Beta/MCM-48
In: , Vol. 99, no. 1/2, pp. 3-13, 2007.

29. M. Mazouz, Milan Potokar, Simon Širca, (77 avtorjev)
Deeply compton scattering oof the neutron
In: Phys. rev. lett., Vol. 99, no. 24, pp. 242501-1-242501-5, 2007.

30. A1 Collaboration: Harald Merkel, Milan Potokar, Simon Širca, (23 avtorjev)
Recoil polarization and beam-recoil double polarization measurement of  ε
electroproduction on the proton and the region of the S_11(1535) resonance
In: Phys. rev. lett., 99, pp. 132301-1-132301-4, 2007.

31. Andrej Mihelič, Matjaž Žitnik
Ab initio calculation of photoionization and inelastic photon scattering spectra of He
below the N = 2 threshold in a dc electric field
In: Phys. rev. lett., Vol. 98, no. 7, pp. 243002-1-243002-4, 2007.

32. Saveta Miljanić, Benjamin Zorko, Beatriz Gregori, Željka Knežević
TL detectors for gamma ray dose measurements in criticality accidents
In: Radiat. prot. dosim., 5 p., [in press 2007].

33. Tanja Mrak, Jurij Simčič, Primož Pelicon, Zvonka Jeran, Miguel A. Reis, T. Pinhero
Use of micro-PIXE in the study of arsenate uptake in lichens and its influence on
element distribution and concentrations
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 260, pp. 245-253, 2007.

34. Simona Murko, Radmila Milačič, Janez Ščančar
Speciation of Al in human serum by convective-interaction media fast-monolithic
chromatography with inductively coupled plasma mass spectrometric detection
In: J. inorg. biochem., Vol. 101, pp. 1234-1241, 2007.

35. Nataša Novak Tušar, Alenka Ristić, Saša Cecowski, Iztok Arčon, Karoly Lazar, Heinz
Amenitsch, Venčeslav Kaučič
Local environment of isolated iron in mesoporous silicate catalyst FeTUD-1
In: Microporous and mesoporous materials, Vol. 104, no. 1/3, pp. 289-295, 2007.

36. S. S. Ntshangase, Matej Lipoglavšek, (16 avtorjev)
Barrier distribution for a ‘superheavy’ nucleus-nucleos collision
In: Phys. lett., Sect. B, Vol. 651, pp. 27-32, 2007.

37. Paula Pongrac, Katarina Vogel-Mikuš, Peter Kump, Marijan Nečemer, Roser Tolra,
Charlotte Poschenrieder, Juan Barceló, Marjana Regvar
Changes in elemental uptake and arbuscular mycorrhizal colonisation during the life
cycle of Thlaspi praecox Wulfen
In: Chemosphere (Oxford), Vol. 69, iss. 10, pp. 1602-1609, 2007.

38. P. P. Povinec, Matjaž Korun, (46 avtorjev)
Reference material for radionuclides in sediment IAEA-384 (Fangataufa Lagoon sediment)
In: J. radioanal. nucl. chem., Vol. 273, no. 2, pp. 383-393, 2007.

39. Nastja Rogan, Tadej Dolenec, Sonja Lojen, Živana Lambaša, Matej Dolenec
15N signal of Aplysina aerophoba as a tracer of anthropogenic nitrogen in the Murter
sea and Pirovac bay (Central Adriatic)
In: RMZ-mater. geoenviron., Vol. 54, no. 1, pp. 63-76, 2007.

40. Jefferson Lab Hall Collaboration: G. Ron, Milan Potokar, Simon Širca, (89 avtorjev)
Measurements of the proton elastic-form-factor ratio μ_pG^p_E/G^p_M at low
momentum transfer
In: Phys. rev. lett., 99, pp. 202002-1-202002-5, 2007.

41. Jefferson Lab Hall A Collaboration: R. Shneor, Milan Potokar, Simon Širca, (88 avtorjev)
Investigation of proton-proton short-range correlations via 12C(e,e‘pp) reaction
In: Phys. rev. lett., 99, pp. 072501-1-072501-5, 2007.

42. N. F. Sparveris, Milan Potokar, Simon Širca, (32 avtorjev)
Determination of quadrupole strengths in the γ*p → Δ (1232) transition at Q2 = 0.20(GeV/c)2

In: Phys. lett., Sect. B, 651, pp. 102-107, 2007.
43. Th. Stöhlker, U. Spillmann, D. Banas, H.F. Beyer, J.-Cl. Dousse, S. Chatterjee, S. Hess, C. Kozhuharov,

Matjaž Kavčič, T. Krings, D. Protić, R. Reuschl, J. Szlachetko, S. Tashenov, S. Trotsenko
A 2D position sensitive germanium detector for spectroscopy and polarimetry ofhigh-energetic x-rays
In: Journal of physics, Conference series, Vol. 58, pp. 411-414, 2007.

44. J. Szlachetko, J.-Cl. Dousse, J. Hoszowska, M. Berset, W. Cao, M. Szlachetko, Matjaž Kavčič
Relative detection efficiency of back- and front-illuminated charge-coupled device
cameras for x-rays between 1 keV and 18 keV
In: Rev. sci. instrum., Vol. 78, no. 11, pp. 093102-1-093102-11, 2007.

45. Matjaž Štuhec, Benjamin Zorko, Branko Vekić, Saveta Miljanić, B. Basić, R. Ban
Harmonization of individual dosimetry quality control within metrology system of a small country
In: Radiat. prot. dosim., 4 p., [in press] 2007.

46. Tim Vidmar, Matjaž Korun, Branko Vodenik
A method for calculation of true coincidence summing correction factors for extended sources
In: Appl. radiat. isotopes, Vol. 65, pp. 243-246, 2007.

47. Katarina Vogel-Mikuš, Paula Pongrac, Peter Kump, Marijan Nečemer, Jurij Simčič,
Primož Pelicon, Miloš Budnar, Bogdan Povh, Marjana Regvar
Localisation and quantification of elements within seeds of Cd/Zn hyperaccumulator
Thlaspi praecox by micro-PIXE
In: Environ. pollut. (1987), Vol. 147, pp. 50-59, 2007.

48. N. Zacharias, Matjaž Štuhec, Željka Knežević, E. Fountoukidis, C. T. Michael, Y. Bassiakos
Low-dose environmental dosimetry using thermo and optical-luminescence
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 580, pp. 698-701, 2007.

49. Matjaž Žitnik, Matjaž Kavčič, Klemen Bučar, Andrej Mihelič, Matjaž Štuhec, Jure Kokalj, J. Szlachetko
Inelastic x-ray scattering in the vicinity of xenon L3 edge
In: Phys. rev., A, Vol. 76, no. 3, pp. 032506-1-032506-10, 2007.

50. Marijan Nečemer, Peter Kump
Analiza vzorcev s tehnikami rentgensko fluorescentne spektrometrije (XRF in TXRF)
In: Collectanea studentium physiologiae plantarum, Vol. 2, No. 1, pp. 21-24, 2007.

51. Matjaž Žitnik
Odločilen je zračni filter za motojem
In: Delo dom, Letn. 15, no. 44, pp. 36-40, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Miloš Budnar, Jurij Simčič, Mitja Uršič, Zdravko Rupnik, Primož Pelicon

Transition metals in historical documents, determined by in-air PIXE
In: Iron gall inks: on manufacture, characterisation, degradation and stabilisation, Jana
Kolar, ed., Matija Strlič, ed., Ljubljana, Narodna in univerzitetna knjižnica, 2006, pp. 141-146.

2. Matjaž Korun, Jasmina Kožar Logar
Ocena doze športnega ribiča zaradi izpustov tritija iz jedrske elektrarne
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 113-132-114-132.

3. Žiga Šmit
Analiza para srebrnih fibul
In: Našli smo zaklad: o novčni zakladni najdbi z Drnovega: the coin hoard from Drnovo, Alenka
Miškec, ed., Miran Pflaum, ed., Ljubljana, Narodni muzej Slovenije, 2007, pp. VII-76-VII-79.

4. Tim Vidmar
Zemlja
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 93-132-95-132.

5. Benjamin Zorko
Hrana
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 97-132-107-132.

PUBLISHED CONFERENCE PAPERS
Invited Papers
1. R. O. Barrachina, Matjaž Žitnik

Atomic realization of the young single electron interference process in individual
autoionization collisions
In: Photonic, electronic and atomic collisions: proceedings of the XXIV International
Conference, Rosario, Argentina, 20-26 July, 2005, New Jersey ... [et al.], World Scientific,
2006, pp. 478-481.

2. Robert Dominko, Miran Gaberšček, Marjan Bele, Gregor Mali, Anton Meden, Darko
Hanžel, Anton Kokalj, Janko Jamnik
Li2MSiO4 (M=Fe and/or Mn) cathode materials: [invited lecture]
In: International Battery Materials Association 2007 conference: Shenzhen, China,
November 16-20, 2007, [S.l.], International Battery Materials Association, 2007, pp. 14-15.

3. Bojan Golli, Simon Širca
Dynamics of P11 and P33 resonances in quark models with chiral mesons: [presented
at Mini-workshop Hadron Structure and Lattice QCD, Bled, July 6-16, 2007]
In: Blejsk. delavn. fiz., Let. 8, No. 1, pp. 61-65, 2007.

4. Simon Širca
Exclusive processes on the nucleon at MAMI and Jefferson Lab: [presented at Mini-
workshop Hadron Structure and Lattice QCD, Bled, July 6-16, 2007]
In: Blejsk. delavn. fiz., Let. 8, No. 1, pp. 70-75, 2007.

5. Žiga Šmit, Mateja Kos
Non-destructive analysis of historic glass by PIXE-PIGE methods
In: 2. Seminar Nuklearne tehnike i druge instrumentalne metode kod izučavanja
kulturnih dobara - [studije slučajeva, u okviru Tehničkog projekta Agencije za
nuklearnu energiju RER/1/006]: [zbornik radova], Milica Stojanović, ed., Beograd,
Srbsko hemijsko društvo, 2007, pp. 45-56.

Regular Papers
1. Janka Istenič, Žiga Šmit

The beginning of the use of brass in Europe with particular reference to the
southeastern Alpine region
In: Metals and mines: studies in archaeometallurgy: selected papers from the
conference Metallurgy: A Touchstone for Cross-cultural Interaction held at the British
Museum 28 -30 April 2005 to celebrate the career of Paul Craddock during his 40 years
at the British Museum, Susan La Niece, ed., Duncan R. Hook, ed., Paul T. Craddock, ed.,
London, Archetype, British Museum, cop. 2007, pp. 140-147.

2. Katja Kavkler, Ivo Nemec, Žiga Šmit, Tamara Trček Pečak
Investigation of the Slovenian impressionist paintings by the differential PIXE method
In: Studies on historical heritage: SHH07, proceedings of the International Symposium,
September 17-21, 2007, Görün Arun, ed., Istanbul, Yildiz Technical University, Research
Center for Preservation of Historical Heritage, 2007, pp. 305-312.
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3. Alojz Kodre, Iztok Arčon, Jana Padežnik Gomilšek, Boštjan Zalar
EXAFS study of disorder in SrTiO3 perovskite
In: X-ray absorption fine structure: XAFS13(AIP conference proceedings, 882), 13th
International Conference on x-Ray Absorption Fine Structure, Stanford, California, 9-14
July 2006, Melville, American Institute of Physics, 2007, pp. 481-483.

4. Peter Kump, Marijan Nečemer, Katarina Vogel-Mikuš, Zdravko Rupnik, Dušan Ponikvar,
Primož Pelicon, Paula Pongrac, Jurij Simčič, Miloš Budnar
Improvement of the XRF quantification and enhancement of the combined applications
by EDXRF and Micro PIXE
In: First research co-ordination meeting under co-ordinated research project on “Unification of
nuclear spectrometries: integrated techniques as a new tool for materials research”: report:
Vienna, 16-20 April, 2007(IAEA/AL/, 181), Vienna, IAEA, 2007, pp. 91-95.

5. Iztok Podbregar, Matjaž Kavčič, Teodora Ivanuša
Prednosti in pasti uporabe avtomatskih detektorjev v NRKB/E-obrambi
In: Zbornik povzetkov, 8. slovenski dnevi varstvoslovja, Bled, 30. maj - 1. junij 2007,
Branko Lobnikar, ed., Ljubljana, Fakulteta za varnostne vede, 2007, pp. 1-7.

6. Matjaž Žitnik, Matjaž Kavčič, Klemen Bučar, B. Paripás, B. Palásthy
(e,2e) studies of electron scattering in the vicinity of argon 2p hole in the Auger
overlapping regime
In: MicroCAD 2007. Section H, Physics and education, International Scientific
Conference, 22-23 March 2007, Miskolc, Hungary, Miskolc, University of Miskolc,
Innovation and Technology Transfer Centre, 2007, pp. 55-60.

B. SC. THESES
1. Martina Čehovin: Quality assurance of stereotactic radiotherapy with Winston-Lutz test (A. Likar)
2. Luka Debenjak: Measurements with scintillating fibers for prototype detector of

spectrometer Kaos (S. Širca)
3. Barbara Gašperlin: Study of the inhibitors of corrosion in concrete (co-mentor Ž. Šmit)
4. Martina Glušič: Tolerance strategy on salinity of selected halophytes from Sečovlje

saltpan (co-mentor P. Kump)
5. Nataša Grlj: Use of polycapillaries in micro PIXE, characterization and depth profiling of

samples (M. Žitnik)
6. Jernej Györköš: Distribution of I-125 in carbon filter and determination of filter efficiency (A. Likar)
7. Miha Mihovilovič: Tracking of unstable particles in magnetic spectrometers (S. Širca)
8. Iztok Miklavžina: Measurement of photon doses in the environment (S. Širca)
9. Matija Perne: An advection model of limestone dissolution and the formation of

rillenkarren (A. Kodre)
10. Toni Petrovič: Calibration of the Afrodite detector system (M. Lipoglavšek)
11. Monika Pogorelec: Accumulation of Pb, Zn, and Cd at iva Slix caprea from

contaminated area in Žerjav (co-mentor P. Kump)

INTERNATIONAL PROJECTS
1. Application of Ion Beam Analytical Methods to the Studies of Plasma Wall Interaction in

Tokamaks - P5-FU, EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Asst. Prof. Primož Pelicon

2. Interaction of Vibrationally Excited Hydrogen with Fusion Relevant Materials - P2-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Iztok Čadež

3. Holder for Annular Source, including Pure Sn Collimator, to fit a Si(Li) Detector
RAF0023-9283OL
IAEA, Vienna, Austria
Dr. Peter Kump

4. Holder for Annular Source, including Pure Sn Collimator
ARG13864-88523F
IAEA, Vienna, Austria
Dr. Peter Kump

5. Improvement of the XRF Quantification and Enhancement of the Combined
Applications by EDXRF and Micro PIXE
13858/RBF, RO, R1
IAEA, Vienna, Austria
Dr. Peter Kump

6. Technical Cooperation Project RER/1/006: Nuclear Techniques for the Protection of
Cultural Heritage Artefacts in the Mediterranean Region
IAEA, Vienna, Austria
Prof. Žiga Šmit

7. Development of Post-emergency Impact Assessment Capability
IAEA, SLO/9/012
Dr. Alain Cardoso, IAEA, Vienna, Austria
Dr. Matjaž Aleš Korun

8. Material Analysis of the Objects of Cultural Heritage from the Slovenian and Albanian Area
BI-AL/06-08-001
Prof. Aferdita Vevecka-Priftaj, Polytechnic University Tirana, Tirana, Albania
Prof. Žiga Šmit

9. Novel Detection Techniques in pulsed Coincidence Experiments
BI-FR07-PROTEUS-010
Dr. Francis Penent, Lab de chimie physique matiere et rayonnement CNRS, Unite UMR, Paris, France
Asst. Prof. Matjaž Žitnik

10. Convention de mise a disposition
Contract between CNRS and JSI dated 27.5.2004
Letter N/REF: NS/MD/CONV/04FRE2681JS/2004 dated 8.9.2004
Dr. Paul Indelicato, Laboratoire Kastler-Brossel (LKB – UMR 8552), Ecole normale
superieure, Paris, France
Dr. Iztok Ćadež

11. Atomic X-ray Absorption of Iodine by Thermal Decomposition of I2 Vapor HD-156
Dr. Sacura Pascareli, dr. Simone de Panfilis, ESRF - European Synchrotron Radiation
Facility, Grenoble, France
Prof. Alojz Kodre

12. XAFS Study of La and Zr Local Environment in Amorphous Precursors of La2Zr2O7 Ceramics
ELETTRA Project Number 2006114

Luca Olivi, Sincrotrone ELETTRA, Trieste, Italy
Prof. Iztok Arčon

13. XAS Studies of Ti, V, Mn and Fe Local Environment in Hierachical Porous Catalysts
ELETTRA Project Number 2007356
Luca Olivi, Sincrotrone ELETTRA, Trieste, Italy
Prof. Iztok Arčon

14. XAS Studies of Ti, Mn and Fe Cations Local Environment in Catalysts for Oxidation Reactions
ELETTRA Project Number 2005247
Luca Olivi, Sincrotrone ELETTRA, Trieste, Italy
Prof. Iztok Arčon

15. Molecular Orientation of Thin PTCDA Films by Means of Angle Resolved Resonant Photoemission
Elettra Project Number 2006818
Dr. Luca Floreano, Lab. TASC/INFM-CNR, Trieste, Italy
Asst. Prof. Dean Cvetko

16. Application of Ion Beam Technology to Environmental Research
BI-JPN/07-09-02
Dr. Ishii Keizo, Department of Quantum Science and Energy Engineering, Tohoku
University, Sendai, Japan
Asst. Prof. Primož Pelicon

17. Calculation of Efficiencies and True Coincidence Summing Corrections for
Environmental Gamma-ray Spectrometry
BI-HU/07-08-005
Dr. Sándor Sudár, Univerza v Debrecenu, Institut za eksperimentalno fiziko, Debrecen, Hungary
Prof. Andrej Likar

18. Investigation of Electron Emission after Electronic and Ionic Cllision of Atoms by
Coincidence Zechnique
BI-HU/06-07/015
Prof. Karoly Tokesi, Institute of Nuclear Research of The Hungarian Academy of
Sciences, Debrecen, Hungary
Dr. Matjaž Kavčič

19. Application of Scanning Nuclear Microprobe Techniques in the Field of Nanotecnology
and Microbiology
BI-HU/06-07/016
Prof. Imre Uzonyi, Institute of Nuclear Research of The Hungarian Academy of Sciences,
Debrecen, Hungary
Asst. Prof. Primož Pelicon

20. Atomic Absorption in the L-edge Region
II-04-065 EC
Prof. Jochen R. Schneider, dr. Konstantin Klementiev, Synchrotron Laboratory
(Synchrotron Radiation Facility) HASYLAB (Hamburger Synchrotronstrahlungslabor),
DESY (Deutsches Elektronen Synchrotron), Hamburg, Germany
Prof. Alojz Kodre

21. Development of Java GUI‘s for Use in DESY Accelerator Control
Attachment #7
Dr. M. Clausen, DESY (Deutsches Elektronen Synchrotron), Hamburg, Germany
Dr. Mark Pleško

22. Hi-Light Agreement
Hi-Light, Opto Electronics BV, Tolbert, The Netherland
Dr. Matjaž Vencelj

23. Nucleon in the Spektral Quark Model
BI-PL/05-07-008
Prof. Broniowski Wojciech, Instytut Fizyki Jadrowej, Krakow, Poland
Asst. Prof. Simon Širca, Prof. Bojan Golli

24. Nucleon Resonances in Chiral Models
BI-PT/06-07-005
Prof. Manuel Fiolhais, Physics Department, University of Coimbra, Coimbra, Portugal
Asst. Prof. Simon Širca, Prof. Bojan Golli
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25. Quantum Mechanics of Nuclear Radiative Capture Models based on Optical Potential
BI-SK/05-07-003
Asst. Prof. Rndr. Drsc. Emil Betak, Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia
Prof. Andrej Likar

26. Studies of Parity Violation in H/He and Electromagnetic Structure of the Deuteron
BI-US/06-07-048
Gilad Shalev, Massachusetts Institute of Technology (MIT), Cambridge, MA, USA
Asst. Prof. Simon Širca

R & D GRANTS AND CONTRACTS
1. In Beam Spectroscopy

Ass. Prof. Matej Lipoglavšek
2. Processes with vibrationally excited molecules

Dr. Iztok Čadež
3. Electron screening in metals and alloys

Ass. Prof. Matej Lipoglavšek
4. Novel, enviromental friendly, high energy density materials for use in Li-ion batteries

Dr. Robert Dominko
5. Non-destructive analytical methods as a basis of historical and art-historical researc

Prof. Žiga Šmit
6. Development and itroduction of new analisys methods in gamma-ray

Dr. Matjaž Aleš Korun
7. Inventary of Secovlje saltpan flora and optimisation of growth of autochtonus Salicornia species

Dr. Marijan Nečemer
8. Evaluation of peak areas and their uncertainties in gamma-ray spectrometry

Dr. Matjaž Aleš Korun
9. Dating of Waters by H-3 and Pb-210: groundwater dynamics and vulnerability of deep aquifers

Dr. Jasmina Kožar Logar
10. Application of x-ray analytical techniques

Dr. Peter Kump
11. Age, origin and dynamics of deep aquifer’s groundwaters of Ljubljansko barje

Dr. Jasmina Kožar Logar
12. Tracing of tritium in the in the environment around the Krsko NPP

Dr. Matjaž Aleš Korun
13. Determination of geographical and botanical origin of honey

Dr. Marijan Nečemer
14. Fusion relevant research of plasma interactions with surfaces

Prof. Milan Čerček

15. Assessment of the environmental impact of military training ground Krivolak with the
aim of its ecological remediation
Ass. Prof. Matej Lipoglavšek

16. Study of thin organic films and nanostructured materials by synchrotron radiation
Ass. Prof. Dean Cvetko

17. Development of the diagnostics for certain parameters of the edge plasma in fusion devices
Prof. Milan Čerček

18. Synthesis of magnetic nanoparticles for the microwave absorbers and magnetic fluids
Ass. Prof. Darko Makovec

RESEARCH PROGRAMS
1. Structure of hadronic systems

Ass. Prof.. Simon Širca
2. Studies of atoms, molecules and structures with photons and particles

Ass. Prof.. Matjaž Žitnik
3. Mobile archaeological heritage: archaeological and archaeometric investigations

Prof. Žiga Šmit

NEW CONTRACTS
1. Monitoring of radioactivity of drinking water 2007

Ministry of health
Dr. Matjaž Aleš Korun

2. Off-site radiological monitoringof the Krško NPP
Krško NPP
Dr. Matjaž Aleš Korun

3. Cofinancing of project Evaluation of peak areas and their uncertainties in gamma-ray spectrometry
Ames d.o.o.
Dr. Matjaž Aleš Korun

4. Cofinancing of Ecological laboratory with mobile unit (ELME) in 2007
Ministry of defence
Asst. Prof. Matej Lipoglavšek

5. Realisation of measurements according to the program of initial measurements on the
location Vrbina
Agency of radwaste management
Denis Glavič Cindro, M. Sc

6. Emergency response preparedness of ELME 2007-2012
Krško NPP
Asst. Prof. Matej Lipoglavšek

VISITORS FROM ABROAD
1. Dr. Emil Bták, Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia, 15.

01.-27. 01. 2007
2. Dr. Kazimierz Rozanski, AGH University of Science and Technology, Faculty of Physics

and Applied Computer Science, Krakow, Poland, 28. 01.-03. 02. 2007
3. Dr. Sebastjan Brezinsek, Dr. Arkadi Kreter, Institut für Plasmaphysik,

Forschungszentrum, Jülich, Germany, Dr. Marek Rubel, Alfvenov Laboratorij, Royal
Institute of Technology, Stockholm, Sweden, 19. 02.-21. 02. 2007

4. Mr. Tadeuzs Kuc, AGH University of Science and Technology, Faculty of Physics and
Applied Computer Science, Krakow, Poland, 11. 04.-21. 04. 2007

5. Dr. Frederik Stamati, National Museum of Archaeology, Tirana, Albania, 14. 05.-20. 05. 2007
6. Prof. Dr. Aferdita Vevecka-Priftaj, Politechnical University of Tirana, Tirana, Albania, 14.

05.-20. 05. 2007
7. Prof. Dr. Bela Paripas, Prof. Dr. Bela Palasthy, University of Miskolc, Hungary, 27. 06.-03. 07. 2007
8. Dr. Roman Shuetz, TU-Berlin, Institut für Atomare Physik und Fachdidaktik, Berlin,

Germany, 17. 07.-29. 07. 2007
9. Mr. Demostenis Sokaras, Institute of Nuclear Physics, NCSR Demokritos, Athens,

Greece, 18. 07.-28. 07. 2007

10. Dr. Andreas Karydas, Institute of Nuclear Physics, NCSR Demokritos, Athens, Greece,
23. 07.-26. 07. 2007

11. Dr. Birgit Kangiesser, TU-Berlin, Institut für Atomare Physik und Fachdidaktik, Berlin,
Germany, 23. 07.-29. 07. 2007

12. Prof. Dr. Keizo Ishii, Tohoku University, Sendai, Japan, 10. 10.-16. 10. 2007
13. Dr. Marie Carriere, Dr. Hicham Khodja,  Laboratoire Pierre Sue, CEA-Saclay, France, 28. 10.-31. 10. 2007
14. Prof. Dr. Shigeo Matsuyama, Department of Quantum Science and Energy Engineering,

Tohoku University, Sendai, Japan, 08. 11.-13. 11. 2007
15. Dr. Sandor Sudar, Dr. Zoltan Dezso, ATOMKI, Debrecen, Hungary, 09. 11.-16. 11. 2007
16. Dr. Emil Běták, Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia, 11. 11.-21. 11. 2007
17. Ms. Julia Jungmann, Kernfysisch Versneller Instituut, University of Groningen,

Groningen, The Netherlands, 12. 11.-11. 12. 2007
18. Dr. Hicham Khodja, Laboratoire Pierre Sue, CEA-Saclay, France, 02. 12.-05. 12. 2007
19. Prof. Dr. Bogdan Povh, University of Heidelberg, Germany, 30. 11. 2007
20. Dr. Francis Penent , Laboratoire de chemie physique – matiere et rayonnement, UPMC,

Paris, France, 02. 12.-08. 12. 2007
21. Dr. Károly Tökési, ATOMKI, Debrecen, Hungary, 01. 12.-07. 12. 2007
22. Prof. Dr. Hirimichi Yamazaki, Department of Quantum Science and Energy

Engineering, Tohoku University, Sendai, Japan, 17. 12.-21. 12. 2007

STAFF
Researchers
1. Prof. Iztok Arčon*
2. Asst. Prof. Dean Cvetko*
3. Dr. Iztok Čadež
4. Dr. Darko Hanžel
5. Dr. Matjaž Kavčič
6. Prof. Alojzij Franc Kodre*
7. Dr. Matjaž Aleš Korun – left 13. 12. 2007
8. Dr. Peter Kump
9. Prof. Andrej Likar*
111110.0.0.0.0. AssAssAssAssAsst. Prt. Prt. Prt. Prt. Prof. Matof. Matof. Matof. Matof. Mateeeeej Lipoglaj Lipoglaj Lipoglaj Lipoglaj Lipoglavšek**, Headvšek**, Headvšek**, Headvšek**, Headvšek**, Head

11. Dr. Rafael Martinčič
12. Dr. Marijan Nečemer
13. Asst. Prof. Primož Pelicon**
14. Dr. Mark Pleško
15. Prof. Milan Potokar
16. Asst. Prof. Simon Širca*
17. Prof. Žiga Šmit*
18. Dr. Matjaž Štuhec
19. Dr. Tim Vidmar
20. Asst. Prof. Matjaž Žitnik**
Postdoctoral associates
21. Dr. Gregor Bavdek,** - left 01. 01. 2007
22. Dr. Klemen Bučar**
23. Dr. Jasmina Kožar Logar
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24. Dr. Andrej Mihelič**
25. Dr. Jurij Simčič – left 15. 09. 2007
26. Dr. Matjaž Vencelj
27. Dr. Benjamin Zorko
Postgraduates
28. Luka Debenjak, B. Sc.
29. David Jezeršek, B. Sc.
30. Sabina Markelj, B. Sc.
31. Miha Mihovilovič, B. Sc.
Technical officers
32. Boštjan Črnič, B. Sc.
33. Denis Glavič Cindro, M. Sc.
34. Petra Maver, B. Sc.
35. Matjaž Mihelič, M. Sc.

36. Zdravko Rupnik, M. Sc.
37. Primož Vavpetič, B. Sc.
38. Branko Vodenik, M. Sc.
Technical and administrative staff
39. Drago Brodnik
40. Mojca Gantar
41. Sandi Gobec
42. Zvonimir Grabnar
43. Mirko Ribič
44. Sonja Wostner

* Full-time faculty member
** Part-time faculty member



51Annual Report 2007

DEPARTMENT OF THIN FILMS
AND SURFACES F-3

Head:

Dr. Peter Panjan

The main f ield of research in the Department of Thin Films and Surfaces is the
development, deposition and characterization of hard protective PVD coatings. However,
research is also done in other fields of thin films and surface physics. Basic research is
concentrated on the study of the physical and chemical properties of various multicomponent,
multilayer and nanostructured coatings, as well as the study of processes during heat
treatment. Among the applied research activities, different coatings are being developed for
the protection of tools for various production processes in industry.

The central part of research in 2007 remained in the area of hard protective coatings, with an emphasis on
multilayer coatings. We continued to study the multilayer systems TiN/TiAlN and CrN/TiAlN with modulations on
the nanometre scale. We analysed in detail the crystal structure at the phase boundaries of the substrate/coating
and at the internal phase boundaries, and confirmed a high degree of coherence. We also continued to model
coating growth during the deposition of multilayer coatings, for which the German company CemeCon showed a
lot of interest. In order to test these findings in other configurations, the young researcher Matjaž Panjan left for a
three-month secondment to the R&D department of this company, where he was engaged in the deposition of
other multilayer coatings based on transition-metal nitrides.

In 2007 we commenced research in a new field, the protection of aluminium alloys against wear and
corrosion, which represents a major problem for industry. New procedures are being searched for as
alternatives for ecologically problematic chromate coatings. One of the possible solutions is PVD coatings.
Our research has shown that when using new PVD coatings the corrosion resistance of aluminium alloys
can increase by a factor of 100, and in this way represent a serious alternative to electrochemical chrome.

Micro-defects in PVD coatings are a generally known phenomenon, but it is one that is relatively poorly
understood. In the past two years we have worked more closely on determining the origin of these defects,
the formation mechanisms and the possibilities to decrease the number of defects. In collaboration with
the University of Maribor we showed that the focused ion-beam technique is a very useful way of studying
the structure of these defects. Part of this work was done within the project “Nanostructured surfaces and
interfaces”, which is a topic of the Centre of Excellence “Nanotechnologies and Nanosciences”.

Closely related to defects, the surface topography is of key importance
for the adhesion of hard coatings. We systematically analysed the
topography of bare substrates made of various steels, the substrate
topography after ion etching, and the surface topography after the
deposition of hard coating. We found that the topography is strongly
influenced by the type and size of the carbide inclusions in steel. The most
important quantity is the ion-etching rate, which determines whether there will be hills or valleys on the
sites of the inclusions. These data help us to optimise the ion-etching parameters.

Besides standard tools for topographical studies, such as scanning electron microscopy and atomic
force microscopy, we have a contact 3D-profilometer in operation, starting this year. Our profilometer was
previously only able to produce line scans; however, it was recently upgraded with a 3D manipulation unit
and the respective software. In this regard we can scan surfaces to a maximum extent of 5×10 cm and
resolutions of 0.25 μm in the x direction, 1 μm in the y direction and 3 nm in the z direction.

In the Hard Coatings Centre, which operates within the department, we are coating tools with hard
protective coatings for Slovenian industry. In addition to the coating of end-products, we collaborate with
several partners in the development of coating applications for a given production process or help to solve
various technological problems. Among the new coatings developed at the centre, we should mention a
bilayer TiCN coating with a lubricant amorphous carbon topcoat.

The department intensively collaborates with other institutions, both research and industrial, in
Slovenia and abroad. Besides the above-mentioned collaboration with the German company CemeCon,
the key partner in 2007 was Joanneum Research, from Austria. Our researcher Dr. Miha Čekada spent
three months as a guest scientist in the department at the Laser Center Leoben. He was engaged in the
deposition of diamond-like films using a relatively poorly known technique called “anode layer source”. He

For the American company PPG we successfully
developed a coating for the corrosion protection
of aluminium alloys.

Figure 1: Surface topography of a crater,
prepared by glow-discharge optical
spectrometry (picture width is 5 mm,
crater depth 5 μm)

Figure 2: Cross-section of the multilayered
coating TiAlN/CrN obtained by
transmission electron microscopy at
atomic resolution
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was able to prepare a series of coatings with advantageous mechanical properties, while the department
conducted a thorough characterization of these coatings. Part of the collaboration was dedicated to the
deposition of CrN coatings by pulsed sputtering.

We are part of an EU 6FP Network of Excellence called “Complex metallic alloys”, where we analysed in
detail the diffusion processes during the heat treatment of the multilayer structures Al/Cr, Al/Fe and Cr/Fe.
Using different numerical methods we modelled the composition depth profile obtained by Auger electron
spectroscopy, and in this way determined the diffusion parameters more precisely. We are also part of a
Eureka project, where we study the wear resistance of steels prepared by sintering. Partners from four
countries are involved, while from Slovenia the participants are the Institute for Metals and Technologies,
Unior and Iskra Mehanizmi.

There are also bilateral collaborations with partners abroad. For the American company PPG we
developed procedures for the corrosion protection of aluminium by various coatings based on aluminium
and tungsten, and chromium nitride. In cooperation with the Mechanical Engineering Faculty from Zagreb
University we measured composition depth profiles using glow-discharge optical emission spectrometry,
which is also a complementary method for studying the microstructure and defects in the coating. Together
with the Institute for Nuclear Sciences “Vinča” from Belgrade we are working in the area of the laser treatment
of solid surfaces. Our task is to prepare the desired coatings and to analyse the surface damage at the spot of
the laser interaction. We specialized in the topography and 3D analysis of craters.

Collaboration at the national level includes the characterization of iron oxides (with the Faculty of
Natural Sciences and Technology, University of Ljubljana), where we compared different techniques for
determining a coating’s chemical composition. With the company PHOS from Sečovlje we are developing
coatings for the pharmaceutical industry, while for Gorenje Orodjarna we conducted a study on the protection
of aluminium tools. We performed a series of other smaller projects, dedicated to narrowly defined problems
from industry. In collaboration with the Department of Surface Technology and Optoelectronics we prepared
coatings of CrC, C, Cr and Cr/Si for the measurement of sputtering rates, and coatings of WC for studying
the chemical states of carbon. For the technological journal IRT3000 we prepared a thematic issue on the
application of hard coatings in various industrial areas.

Some outstanding publications in the past three years

1. M. Panjan, S. Šturm, P. Panjan, M. Čekada, TEM investigation of TiAlN/CrN multilayer coatings prepared
by magnetron sputtering, Surf. Coat. Technol., 202 (2007) 815–819

2. M. Čekada, P. Panjan, J. Dolinšek, A. Zalar, Z. Medunić, M. Jakšić, N. Radić, Diffusion during annealing of
Al/Cu/Fe thin films, Thin Solid Films 515 (2007), 7135–7139

3. D. Kek Merl, P. Panjan, M. Panjan, M. Čekada, The role of surface defects density on corrosion resistance
of PVD hard coatings, Plasma Proces. Polym. 4 (2007) s613

4. M. Maček, M. Mišina, M. Čekada, P. Panjan, Energy-resolved mass spectroscopy studies during the
deposition of TiC films by ion plating under different magnetic fields, Vacuum 80 (2005) 184–188

5. P. Panjan, I. Bončina, J. Bevk, M. Čekada, PVD hard coatings applied for the wear protection of drawing
dies, Surf. Coat. Technol., 200 (2005) 133–136

Figure 3: Three phases of the cross-section
of a defect in a TiAlN coating. We also
determined the chemical composition of
individual parts of the defect.

Figure 4: SEM micrograph of a spot of pitting corrosion in the
CrN coating

Figure 5: SEM micrograph of a cross-section of the multilayer
coating CrN/TiAlN on a hard metal substrate. In the centre of
the coating, closing of the gap is clearly visible, which appeared
at the spot of a defect in the substrate.
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BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Árpád Barna, László Kotis, Zoltán Osváth, Attila L. Tóth, Miklós Menyhárd, Anton Zalar, Peter Panjan

Ion beam mixing by focused ion beam
In: J. appl. phys., Vol. 102, no. 5, pp. 053513-1-053513-7, 2007.

2. Milan Bizjak, Anton Zalar, Peter Panjan, Benjamin Zorko, Borut Praček
Characterization of iron oxide layers using Auger electron spectroscopy
In: Appl. surf. sci., Vol. 253, pp. 3977-3981, 2007.

3. Miha Čekada, Peter Panjan, Janez Dolinšek, Anton Zalar, Z. Medunić, M. Jaksić, Nikola Radić
Diffusion during annealing of Al/Cu/Fe thin films
In: Thin solid films, Vol. 515, pp. 7135-7139, 2007.

4. Miha Čekada, Peter Panjan, Darja Kek-Merl, Matjaž Panjan, Gregor Kapun
SEM study of defects in PVD hard coatings
In: Vacuum, Vol. 82, no. 2, pp. 252-256, 2007.

5. Biljana Gaković, Milan Trtica, Dimitri Batani, Peter Panjan, D. Vasiljević Radović
Surface modification of titanium nitride film by a picosecond Nd: Yag laser: [presented
at Photon06 conference on 4-7 September at the University of Manchester, UK]
In: J. opt. A, Pure appl. opt. (Print), Vol. 9, no. 6, pp. S76-S80, 2007.

6. Valentina Gečevska, Peter Panjan
Light cardboard production process and cutting tool life improvement
In: Adv produc engineer manag, Vol. 2, no. 3, pp. 113-126, 2007.

7. Đurđica Goršćak, Peter Panjan, Miha Čekada, Lidija Ćurković
Comparison of mechanical properties of various PVD hard coatings for forming tools
In: Surf. eng., Vol. 23, no. 3, pp. 177-182, 2007.

8. Darja Kek-Merl, Peter Panjan, Matjaž Panjan, Miha Čekada
The role of surface defects density on corrosion resistance of PVD hard coatings:
[presented at 10th International Conference on Plasma Surface Engineering, PSE2006]
In: Plasma processes polym. (Print), Vol. 4, issue S1, pp. S613-S617, 2007.

9. L. Kotis, M. Menyhard, L. Toth, Anton Zalar, Peter Panjan
Determination of relative sputtering yield of Cr/Si
In: Vacuum, Vol. 82, no. 2, pp. 178-181, 2007.

10. Janez Kovač, Peter Panjan, Anton Zalar
XPS analysis of WxCy thin films prepared by sputter deposition
In: Vacuum, Vol. 82, no. 2, pp. 150-153, 2007.

11. Matjaž Panjan, Miha Čekada, Peter Panjan, Tomaž Peterman
Computer simulation of multilayer structure of TiAlN/CrN coatings: [presented at 10th
International Conference on Plasma Surface Engineering, PSE2006]
In: Plasma processes polym. (Print), Vol. 4, issue S1, pp. S921-S926, 2007.

12. Matjaž Panjan, Miha Čekada, Peter Panjan, Anton Zalar, Tomaž Peterman
Sputtering simulation of multilayer coatings in industrial PVD system with three-fold rotation
In: Proceedings of the 11th joint vacuum conference (JVC-11): Prague, Czech Republic,
24-28 September 2006 (Vacuum, Vol. 82, Issue 2, 2007), Vladimír Matolín, ed., Oxford,
New York, Pergamon Press, 2007, Vol. 82, no. 2, pp. 158-161, 2007.

13. Matjaž Panjan, Sašo Šturm, Peter Panjan, Miha Čekada
TEM investigation of TiAlN/CrN multilayer coatings prepared by magnetron sputtering
In: Surf. coat. technol., Vol. 202, pp. 815-819, 2007.

14. Peter Panjan, Miha Čekada, Janez Dolinšek, Bojan Vrtič, Anton Zalar, Darja Kek-Merl
Diffusion processes during heat treatment of Al-Cr-Fe thin films
In: Vacuum, Vol. 82, no. 2, pp. 286-289, 2007.

15. Anton Zalar, Janez Kovač, Borut Praček, Peter Panjan, Miran Čeh
Ion sputtering rates of C, CrxCy, and Cr at different Ar+ ion incidence angles
In: Vacuum, Vol. 82, no. 2, pp. 116-120, 2007.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Aleš Petek, Bojan Podgornik, Karl Kuzman, Miha Čekada, W. Waldhauser, Jože Vižintin

The analysis of tribological process during incremental sheet metal forming
In: Proceedings of the 3rd International Conference on Tribology in Manufacturing Processes,
Yokohama, Japan, September 24-26, 2007: ICTMP 2007, Akira Azushima, ed., Yokohama, Japan,
Department of Mechanical Engineering, Faculty of Engineering, cop. 2007, pp. 19-24.

Regular Papers
1. Marta Klanjšek Gunde, Matjaž Kunaver, Miha Čekada

The influence of surface texture parameters on specular gloss of powder coatings
In: Visual appearance: proceedings of the CIE expert symposium, 19-20 October 2006,
Paris, France (CIE, no. x032:2007), Austria, Commission internationale de l’éclairage,
CIE Central Bureau, 2007, pp. 76-82.

2. Muriel Sales, Miha Čekada, Janez Dolinšek, (8 avtorjev)
Cold welding and fretting tests on quasicrystal coating under vacuum
In: Proceedings (SP, 616), The 10th International Symposium on Materials in a Space
Environment & The 8th International Conference on Procetion of Materials and
Structures in a Space Environment, 19-23 June 2006, Collioure, France, B. Battrick, ed.,
Noordwijk, European Space Agency, 2006, 7 str..

3. Alenka Vesel, Aleksander Drenik, Miran Mozetič, Anton Zalar, Marianne Balat-Pichelin, Marjan Bele
AES investigation of the stainless steel surface oxidized in plasma
In: Proceedings of the 11th joint vacuum conference (JVC-11): Prague, Czech Republic,
24-28 September 2006 (Vacuum, Vol. 82, Issue 2, 2007), Vladimír Matolín, ed., Oxford,
New York, Pergamon Press, 2007, Vol. 82, no. 2, pp. 228-231, 2007.

4. Peter Panjan
Uporaba plazemskega inženirstva površin v avtomobilski industriji
In: Cimosov forum: 3. zbornik referatov, 16. november 2007, Koper, Cimos, 2007, pp. 351-354.

5. Peter Panjan, Srečko Paskvale, Miha Čekada, Matjaž Panjan, Darja Kek-Merl
Študij topografije površine orodnih jekel po mehanski predpripravi in po nanosu PVD-prevlek
In: Orodjarne v svetu globalne sposobnosti: dobavitelj - kupec - orodjar: zbornik
posvetovanja, Portorož, 09.-11. oktober 2007, Andrej Polajnar, ed., Janez Poje, ed.,
Mihael Junkar, ed., Ljubljana, GZS, Združenje kovinske industrije, Odbor za orodjarstvo,
v Mariboru, Fakulteta za strojništvo, 2007, pp. 163-167.

6. Franc Setnikar, Marica Tonkovič-Prijanovič, Peter Panjan
Analysis of millers protected with hard PVD coatings
In: Technical creativity in school’s curricula with the form of project learning “From
idea to the product”: from the kindergarten to the technical faculty: proceedings: 5th
International science symposium: od vrtca do fakultetnega tehniškega študija: zbornik
prispevkov: 5. Mednarodni znanstveni posvet, 18.-20. april 2007, Portorož, Slovenia,
Jožica Bezjak, ed., Ljubljana, Somaru, 2007, pp. 92-98.

B. SC. THESES
1. Srečko Paskvale: Ion etching of tool materials before deposition of hard coatings (Janez

Dolinšek, Peter Panjan)
2. Darjan Cimprič: Diffusion processes during annealing of multilayer structures Al-Cr-Fe

(Janez Dolinšek, Miha Čekada)
3. Branko Ušaj: High-speed milling of matrices for production of teeth (Peter Panjan)

INTERNATIONAL PROJECTS
1. Complex Metallic Alloys

CMA, 6. FP, NMP3-CT-2005-500140
EC; Centre National de la Recherche Scientifique, Paris, France
Dr. Peter Panjan, Prof. Janez Dolinšek, Prof. Spomenka Kobe

2. Progressive Surfacing of Metals
EUREKA projekt E!3437
Dr. Peter Jurči, Ecosond, s.r.o, Prague, Czech Republic
Dr. Peter Panjan

3. Characterization of Composition and Mechanical Properties of PVD Ceramic Coatings
BI-HR/07-09-001
Dr. Lidija Ćurković, Faculty of Mechanical Engineering and Naval Architecture, Zagreb, Croatia
Dr. Peter Panjan

4. Characterization of the Selected Coatings
Dr. Rainer Cremer, CemeCon AG, Coatings, Technology & Processes, Würselen, Germany
Dr. Peter Panjan

5. Thin Films Modification on Micro-and Nano-Level
BI-CS/06-07-003

Dr. Biljana Gaković, Institut za nuklearne nauke “Vinča”, Belgrade, Serbia
Dr. Peter Panjan

6. PVD Coatings for Protection of Aluminium-based Substrates for Aircraft Applications
Dr. Michael Pawlik, PPG Industries, Inc., One PPG Place, Pittsburg, Pennsylvania;
Rosanna Drive, Allison Park, PA, USA
Dr. Peter Panjan, Dr. Ingrid Milošev

R & D GRANTS AND CONTRACTS
1. PVD hard coatings as an alternative for  corrosion protection of  Fe- and Al-alloys

Dr. Darinka Kek Merl
2. Smart functional coatings for improvement of structures and components used in

defensive purpose
Dr. Peter Panjan

RESEARCH PROGRAM
1. Thin film structures and plasma surface engineering

Prof. Anton Zalar
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VISITORS FROM ABROAD
1. dr. Biljana Gaković, dr. Suzana Petrović, Dubravka Marović, Institute for nuclear

sciences “Vinča”, Belgrade, Serbia, 14.–18. 5. 2007
2. mag. Tamara Novakov, University of Novi Sad, Faculty for technical sciences, Novi Sad,

Serbia, 15. 5. – 15. 7. 2007
3. Ljiljana Maksimović, PPG Industries, Inc., Pittsburgh, USA, 14. 6. 2007
4. dr. Mirka Alunovic, CemeCon AG, Würselen, Germany, 18. 6. 2007

5. Arjen van Zeijst, Hauzer Techno, Venlo, The Netherlands, 10.–11. 7. 2007
6. dr. Wolfgang Waldhauser, mag. Markus Kahn, Roswitha Berghauser, Joanneum

Research, Laser Center Leoben, Leoben, Austria, 11. 10. 2007
7. Gregory Favaro, Fabio Brazzati, CSM Instruments, Neuchâtel, Switzerland, 16. 10. 2007
8. dr. Rainer Cremer, dr. Christoph Schieffers, CemeCon AG, Würseln, Germany, 16.–17. 10. 2007
9. dr. Biljana Gaković, dr. Suzana Petrović, dr. Bojan Radak, Institute for nuclear sciences

“Vinča”, Belgrade, Serbia, 5.–9. 11. 2007
10. dr. Lidija Ćurković, Faculty for mechanical engineering and shipbuilding, Zagreb,

Croatia, 12.–14. 11. 2007

STAFF
Researchers
1. Dr. Miha Čekada
2. Dr. Darinka Kek Merl
3.3.3.3.3. DrDrDrDrDr. P. P. P. P. Peeeeettttter Per Per Per Per Panananananjan, Headjan, Headjan, Headjan, Headjan, Head
Postgraduates
4. Matjaž Panjan, B. Sc.
5. Srečko Paskvale, B. Sc.

Technical officers
6. Dr. Marijan Maček*
Technical and administrative staff
7. Jožko Fišer
8. Damjan Matelič
9. Andrej Mohar
10. Tomaž Sirnik

* Full-time faculty member
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Prof. Anton Zalar

The main activities of the Department of Surface Engineering and Optoelectronics are
oriented towards surface engineering, surface, interface and thin-film characterization,
plasma applications, the synthesis of nano- and biomedical materials, vacuum optoelectronics,
ultra-high-vacuum techniques and technologies. The department collaborates with other
groups at the JSI as well as with other Slovenian and foreign institutes, universities and
industrial companies. The group is also active in the field of the education of students at two
Slovenian universities and at the Jožef Stefan International Postgraduate School.

In recent decades a large number of new techniques have been developed that are indispensable for the
characterization of the surfaces and interfaces of materials. In the department Auger electron spectroscopy (AES), X-ray
photoelectron spectroscopy (XPS) and atomic force microscopy (AFM) have been used successfully, all for basic research
and for the characterization of technological samples. Our research group specialises in the depth profiling of thin films
and multilayers.

To study the ion sputtering of a layered structure with different ion-sputtering yields, a trilayer structure of C-graphite/
Cr3C2/Cr was sputter deposited onto smooth silicon substrates. The ion-sputtering rates of the amorphous carbon, the
amorphous Cr3C2 and the polycrystalline Cr were determined by means of Auger electron spectroscopy depth profiling
as a function of the angle of incidence of two symmetrically inclined 1 keV Ar+ ion beams in the range 22–82o. The
sputtering rates were calculated from the known thicknesses of the layers and the sputtering times necessary to remove
the individual layers. The sputtering rates of all three components were
strongly dependent on the angle. The experimental sputtering yields were in
agreement with the theoretical results obtained by calculation of the transport
of ions in solids, but the sputtering yields of C-graphite measured at larger
ion-incidence angles were smaller than the simulated yields.

In cooperation with the Institute for Technical Physics and Materials
Science in Budapest we have determined the relative sputtering yields of YCr/
YSi for 1–keV Ar+ ions at ion-incidence angles in the range 22–87o. The
experimentally measured sputtering yields quantitatively follow the trend
from the SRIM simulation. However, some of the deviation might be explained
by the influence of the ion-induced surface topography.

AES sputter depth profiles of multilayers with constituents of very different backscattering factors show characteristic
distortions in the shape of the intensity-depth profiles. In cooperation with the Max-Planck Institute for Metals Research
in Stuttgart it was shown for a Ni/C multilayer structure on a Si substrate that AES intensity depth profiles calculated
with the modified MRI (mixing, roughness, information) model yield an excellent agreement with the experimentally
obtained profile after some adjustment of the initial mean effective
backscattering decay lengths, and, sometimes, after a slight change of the
backscattering factors.

Using AES and XPS methods we characterized thin Fe-oxide layers prepared
by the low-temperature oxidation of Fe electromagnetic sheets. The electrical,
mechanical and protective properties of Fe-oxide layers depend strongly on their
thickness, composition, and the type of Fe-oxide and adhesion of these layers.
We found that the oxide layer consists of Fe

2O3 and Fe3O4. Better adhesion was
found on samples with a higher concentration of magnetite Fe

3
O

4
, it is related

to the diffuse and broad oxide/substrate interface and the cleanliness of the
surface before oxidation.

Using the XPS method we investigated tungsten oxide nanowires prepared
by transport reaction in collaboration with researchers from the Department
of Solid State Physics at the JSI. XPS proved to be very useful for the
characterization of the composition, the chemical bonds and the electronic
properties of nanostructured materials. We identified 5+ and 6+ valence states of
tungsten atoms in the analysed nanowires (Fig. 1), which in combination with

At the Twinmic x-ray microscope at the Elettra
synchrotron light source we introduced, in
collaboration with other European partners, a
new method for imaging in scanning-
transmission mode to measure fast and
simultaneous images with absorption and phase
contrast.

Figure 1: Complex XPS spectrum W 4f obtained in our laboratory on
tungsten oxide nanowires prepared in the Department of Solid State
Physics at the JSI. The spectrum shows the different valence states of the W
atoms, which in combination with the results of diffraction methods
allowed us to set up a structural model of the W5O14 nanowires.
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the results of the diffraction methods allowed us to set up a structural model of
the W5O14 nanowires. XPS spectra of the valence band showed a metallic
behaviour for these nanowires, which was confirmed by direct current transport
measurements.

With the synchrotron light source Elettra in Trieste we further collaborated
on an improvement to a new phase-contrast method for the scanning-
transmission mode at the Twinmic x-ray microscope, which was built in
collaboration with seven other European partners (Fig.2) Using a new method
we investigated the distribution of ceramic grains based on SiC during the
sintering process and the distribution of wear-debris particles from broken
implants in the surrounding tissue.

An important segment of our activities was devoted to surface engineering
by weakly ionized highly dissociated thermodynamically non-equilibrium cold
gaseous plasma. Most research was performed on the interaction of such plasma
with organic materials. In collaboration with our partners in the EU 6FP Vascular
Graft Interfaces, a novel method for the functionalization of vascular grafts’
surfaces has been developed and the corresponding patent application was
submitted. The vascular grafts are made from PET polymer, and part of a graft
is shown in Fig.3. The inner surface of the graft is treated by neutral oxygen
atoms in the ground state. The atoms interact with the surface, forming
extremely polar functional groups at room temperature. The surface is thus
ready for the deposition of biocompatible coatings that decrease the risk of
thrombosis. We also submitted a patent application on device that enables
uniform functionalization of the entire inner surface of the grafts.

Methods for the hydrophillization of different kinds of paper were investigated in collaboration with the Institute for
Paper and the National Institute of Chemistry, both from Ljubljana, Slovenia, as well as the Institute of Physics, Zagreb,
Croatia. The best method for achieving stable functionalization is a short treatment with a mild oxygen plasma. At the
optimal dose of plasma radicals it is possible to remove selectively an ultra-thin hydrophobic film without any modification
of the other properties of the paper. The treatment was disclosed in a scientific paper, which was published in a classic
journal on applied physics – Journal of Physics D: Applied Physics. The scientific board of this journal found our scientific
paper one of the best published in 2007 and accordingly added it to the annual flyer. In the cover letter, the scientific

board stated that our achievement would promote the journal worldwide. A
part of the flyer was scanned and is presented in Fig. 4.
Another achievement worth mentioning is the plasma treatment of natural
wool. A scientific paper was published in Plasma Chemistry and Plasma
Processing, which is among the most prestigious journals specialized in
plasma chemistry. In this paper we reported the results of extensive research
that has been performed in collaboration with the University Paul Sabatier,
Toulouse, France. Natural wool is exposed to neutral oxygen atoms with a

precisely determined flux. The atoms interact with the lipid layer on the surface of the wool, but do not interact with
other wool substances. We showed that the lipid layer can be selectively removed from the wool surface, which improves
the dyeing process dramatically. A method for monitoring the removal of the lipid layer was disclosed as well. It is based
on measuring the O density in the reaction chamber. Since oxygen atoms strongly react with the lipid layer, it represents
a sink for the atoms. The O density is therefore very low as long as the lipid layer persists. As soon as it is removed,
however, the O atom density increases to a value typical for an empty chamber. Since the catalytic probes that have been
developed in our laboratories have a fast response, they allow for real-time monitoring of the wool processing. It is,
therefore, possible to determine the right treatment time without breaking the process and wool characterization.

Yet another achievement worth mentioning is the development of a method
for real-time monitoring of a sterilization process. In this case, samples are
exposed directly to an oxygen plasma. Since catalytic probes are not suitable
for the detection of tiny differences in O atom density during the treatment of
bacteria, another method was developed. The method is based on optical
emission spectroscopy. In collaboration with our partners from the Public Health
Institute, Podgorica, Montenegro, and the Institute of Physics, Zagreb, Croatia,
we performed a systematic study on the plasma sterilization of biocompatible
materials. The emission bands of CO molecules were measured simultaneously
during the plasma treatment. As long as bacteria are present on the surface,

We have developed and patented an original
method for the functionalization of vascular
grafts that allows for an optimal adhesion of

biocompatible coatings on the inner surface of
the grafts.

Figure 3: A photo of an artificial blood vessel made of PET polymer.

Figure 2: A schematic view of a method for imaging in scanning
transmission mode,developed with other European partners at the
Twinmic x-ray microscope at the Elettra synchrotron light source.
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the CO band is clearly visible. As the bacteria are depredated, the emission
vanishes. The independent control of the sterilization showed that samples
actually became sterile a short time before the CO emission vanished. Optical
emission spectroscopy therefore represents a powerful tool for the real-time
monitoring of the sterility of biocompatible materials during plasma treatment.
The tritium inventory in all inner surfaces contributes an important issue in
the safe handling and decommissioning of future fusion reactors. For the ITER
project, the main dose of tritium is expected to be captured in the first wall, but
there is a large surface area of stainless steel–vacuum chamber exposed to
gaseous tritium after the plasma ignition. The prediction of tritium retention is
today mainly calculated from data taken in a small system using similar
parameters as expected for the ITER. Deuterium makes it possible to obtain
valuable and complementary data on its retention in metals, but the high
sensitivity in tritium detection can only be matched when pressure
measurements and mass spectrometry are examined with the utmost care. In
2007 we investigated the kinetics of deuterium absorption and desorption in
ITER-grade stainless steel at specified pressures and temperatures. The amount
of retained deuterium could only be determined at a higher pressure (0.1 mbar)
and temperature (400°C), when up to 5×1016 at. D/cm2 was determined. It was
noticed that the sensitivity of our method depends crucially on the regular
hydrogen content prior to deuterium exposure. This conclusion may
presumably be stated also for the amount of retained deuterium or tritium.
Field-emission (FE) characterization, together with two-terminal current-voltage measurements, was conducted inside
a transmission electron microscope (TEM) equipped with a scanning tunnelling microscope (STM) sample holder.
Inorganic nanowires were synthesized by the chemical transport reaction. They were manipulated and by electron-
beam-induced deposition (EBID) of amorphous carbon (a-C) fixed to the tungsten tip inside the TEM. Preliminary field-
emission characterization and two-terminal current-voltage measurements followed. In order to get an additional insight
into the characteristics of the nanowires, a second experimental setup, a classic field-emission microscope, with a diode
configuration designed for a point-to-plane geometry, was applied. Current-voltage relations, concurrent field-emission
microscopy imaging, FE current stability (I-t), and reduced angular current density distribution could thus be obtained.
It was found that the investigated inorganic nanowires represent a very bright point electron source comparable to
carbon nanotubes.
It has been reported previously that relatively smooth nanocrystalline diamond films exhibit intense electron emission
at low-to-moderate applied electric fields, which was in the past attributed exclusively to nanotips and nanotubes. Our
task in 2007 was to determine the spatial distribution of the emission sites that originate from the surface of nanocrystalline
diamond films. To characterize the relation of the emission sites over the whole surface, a triode concept has been
developed that employs a pulsed voltage to the mesh and a dc potential applied to the luminescent screen to display the
emission site distribution across the 20-mm-diameter substrates. Besides this method, a novel scanning field-emission
microscope was constructed, where the applied field at the surface of the sample is uniform, and the electron emission
from individual emission sites is projected onto the phosphor screen. In this way the emission current versus voltage for
individual emitting sites was observed and characterized. This provided a fundamental insight into the relation between
the materials’ properties and the emission characteristics.

Some outstanding publications in the past three years

1. A. Zalar, J. Kovač, B. Praček, P. Panjan, M. Čeh, Ion sputtering rates of C, Cr
x
C

y
 and Cr at different Ar+ ion

incidence angles, Vacuum, 82 (2007), 116–120
2. A. Zalar, J. Kovač, B. Praček, S. Hofmann, P. Panjan, AES depth profiling and interface analysis of C/Ta bilayers,

Applied Surface Science, 252 (2005), 2056–2062
3. M. Mozetič, U. Cvelbar, M. Sunkara, S. Vaddiraju, A method for the rapid synthesis of large quantities of metal

oxide nanowires at low temperatures, Advanced Materials, 17 (2005), 2138–2142
4. M. Mozetič, U. Cvelbar, A. Vesel, A. Ricard, D. Babič, I. Poberaj, A diagnostic method for real-time measurements

of the density of nitrogen atoms in the postglow of an Ar-N2 discharge using a catalytic probe, Journal of
Applied Physics, 97 (2005), 103308-1–103308-7

5. V. Nemanič, B. Zajec, The influence of deuterium exposures on subsequent outgassing rate of an UHV system,
Vacuum, 81 (2006), 556–561

6. M. Žumer, V. Nemanič, B. Zajec, M. Remškar, M. Ploscaru, D. Vengust, A. Mrzel, D. Mihailović, Field emission of
point-electron source Mo

6
S

6
 nanowires, Nanotechnology, 16, (2005), 1619–1622.

Figure 4: A part of the flyer published by IOP Publishing to promote the
Journal of Physics D. (Mag. 1000 x).
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BIBLIOGRAPHY

Patent granted

1. Uroš Cvelbar, Miran Mozetič, Slobodan Milošević, Nikša Krstulović
Method and device for selective etching of composite materials by laser ablation, Patent No. 22288,
Ljubljana, Urad RS za intelektualno lastnino, 2007.

Achievements

1. At the Twinmic x-ray microscope at the Elettra synchrotron light source we introduced, in collaboration with
other European partners, a new method for imaging in scanning-transmission mode to measure fast and
simultaneous images with absorption and phase contrast.

2. We have developed and patented an original method for the functionalization of vascular grafts that allows for
an optimal adhesion of biocompatible coatings on the inner surface of the grafts.

Organization of conferences, congresses and meetings

1. 14th International scientific meeting on vacuum science and technology, Bled, Slovenia, June 2007 (Dr. Miran
Mozetič, Dr. Janez Kovač, Dr. Vincenc Nemanič, members of International programme committee, Dr. Alenka
Vesel, member of International organizing committee)

2. 12th European Conference on Applications of Surface and Interface Analysis, Brussels, Belgium, 9-14 September
2007 (Dr. Anton Zalar, member of International steering committee)

3. 43rd International conference on microelectronics, devices and materials, Bled, Slovenia, 12-14 September
2007 (Dr. Anton Zalar, member of Conference programme committee)

ORIGINAL ARTICLES
1. Árpád Barna, László Kotis, Zoltán Osváth, Attila L. Tóth, Miklós Menyhárd, Anton Zalar, Peter Panjan

Ion beam mixing by focused ion beam
In: J. appl. phys., Vol. 102, no. 5, pp. 053513-1-053513-7, 2007.

2. Sabina Beranič, Janez Kovač, Tomaž Kosmač
Apatite-forming ability of alumina and zirconia ceramics in a supersaturated Ca/P solution
In: Biomolecular engineering, Vol. 24, no. 5, pp. 467-471, 2007.

3. Milan Bizjak, Anton Zalar, Peter Panjan, Benjamin Zorko, Borut Praček
Characterization of iron oxide layers using Auger electron spectroscopy
In: Appl. surf. sci., Vol. 253, pp. 3977-3981, 2007.

4. David Bombač, Miha Brojan, Matija Krkovič, Radomir Turk, Anton Zalar
Characterization of titanium and stainless steel medical implants surfaces
In: RMZ-mater. geoenviron., Vol. 54, No. 2, pp. 151-164, 2007.

5. Cristina Canal, Freddy Gaboriau, Andre Ricard, Miran Mozetič, Uroš Cvelbar, Aleksander Drenik
Density of O-atoms in an afterglow reactor during treatment of wool
In: Plasma chem. plasma process., Vol. 27, pp. 404-413, 2007.

6. Štefica Cerjan-Stefanović, Nataša Zabukovec Logar, Karmen Margeta, Nataša Novak
Tušar, Iztok Arčon, Ksenija Maver, Janez Kovač, Venčeslav Kaučič
Structural investigation of Zn2+ sorption on clinoptilolite tuff from the Vranjska Banja deposit in Serbia
In: , Vol. 105, Issue 3, pp. 251-259, 2007.

7. Martin Chambers, Boštjan Zalar, Maja Remškar, Janez Kovač, Heino Finkelmann, Slobodan Žumer
Investigations on an integrated conducting nanoparticle-liquid crystal elastomer layer
In: Nanotechnology (Bristol), Vol. 18, pp. 415706-1-415706-6, 2007.

8. Uroš Cvelbar, Nikša Krstulović, Slobodan Milošević, Miran Mozetič
Inductivity coupled RF oxygen plasma characterization by optical emission spectroscopy
In: Vacuum, Vol. 82, pp. 224-227, 2007.

9. Uroš Cvelbar, Miran Mozetič
Behaviour of oxygen atoms near the surface of nanostructured Nb2O5
In: J. phys., D, Appl. phys., Vol. 40, pp. 2300-2303, 2007.

10. Uroš Cvelbar, Miran Mozetič, Ita Junkar, Alenka Vesel, Janez Kovač, Aleksander Drenik,
Tjaša Vrlinič, Nina Hauptman, Marta Klanjšek Gunde, Boštjan Markoli, Nikša
Krstulović, Slobodan Milošević, Freddy Gaboriau, Thierry Belmonte
Oxygen plasma functionalization of poly(p-phenilene sulphide)
In: Appl. surf. sci., Vol. 253, pp. 8669-8673, 2007.

11. Miha Čekada, Peter Panjan, Janez Dolinšek, Anton Zalar, Z. Medunić, M. Jaksić, Nikola Radić
Diffusion during annealing of Al/Cu/Fe thin films
In: Thin solid films, Vol. 515, pp. 7135-7139, 2007.

12. Damjan Dvoršek, Marko Žumer, Vincenc Nemanič, Dragan Mihailović, Damjan Vengust
Growth and field emission properties of vertically aligned molybdenum-sulfur-iodine
nanowires on molybdenum and quartz substrates
In: J. appl. phys., Vol. 102, no. 11, pp. 114308-1-114308-5, 2007.

13. S. Hofmann, J. Y. Wang, Anton Zalar
Backscattering effect in quantitative AES sputter depth profiling of multilayers
In: Surf. interface anal., Vol. 39, pp. 787-797, 2007.

14. Ita Junkar, Tine Koloini, Peter Krajnc, Damjan Nemec, Aleš Podgornik, Aleš Štrancar
Pressure drop characteristics of poly(high internal phase emulsion) monoliths
In: 2nd summer school on monolith technology for biochromatography, bioconversion
and solid-phase synthesis: Portorož, Slovenia, 28-31 May 2006(Journal of
chromatography, Vol. 1144, Issue 1, 2007), Alois Jungbauer, ed., Amsterdam, Elsevier,
2007, Vol. 1144, iss. 1, pp. 48-54, 9 Mar. 2007.

15. Spomenka Kobe, Evangelia Sarantopoulou, Goran Dražić, Janez Kovač, M. Janeva, Zoe
Kollia, Alciviadis-Constantinos Cefalas
Grown of crystalline/amorphous biphase Sm-Fe-Ta-N magnetic nanodroplets
In: Appl. surf. sci., 18 p., [in press] 2007.

16. L. Kotis, M. Menyhard, L. Toth, Anton Zalar, Peter Panjan
Determination of relative sputtering yield of Cr/Si
In: Vacuum, Vol. 82, no. 2, pp. 178-181, 2007.

17. Janez Kovač, Martin Bizjak, Borut Praček, Anton Zalar
Auger electron spectroscopy depth profiling of Fe-oxide layers on electromagnetic
sheets prepared by low temperature oxidation
In: Appl. surf. sci., Vol. 253, pp. 4132-4136, 2007.

18. Janez Kovač, Peter Panjan, Anton Zalar
XPS analysis of WxCy thin films prepared by sputter deposition
In: Vacuum, Vol. 82, no. 2, pp. 150-153, 2007.

19. Miran Mozetič, Alenka Vesel, Aleksander Drenik, Igor Poberaj, Dušan Babič
Catalytic probes for measuring H distribution in remote parts of hydrogen plasma reactors
In: , vol. 363-365, pp.1457-1460, 2007.

20. Miran Mozetič
Characterization of reactive plasmas with catalytic probes: [presented at Fifth Asian-
European International Conference on Plasma Surface Engineering, AEPSE 2005,
Qingdao, China, September 12-16,2005]
In: Surf. coat. technol., Vol. 201, pp. 4837-4842, 2007.

21. Miran Mozetič, Uroš Cvelbar
Heterogeneous recombination of atoms on metal surfaces
In: International journal of nanoscience, Vol. 6, no. 2, pp. 121-124, 2007.

22. Saša Novak, Janez Kovač, Goran Dražić, José Marija Fonte Ferreira, S. Quaresma
Surface characterisation and modification of submicron and nanosized silicon carbide powders
In: J. Eur. Ceram. Soc., Vol. 27, pp. 3535-3550, 2007.

23. Peter Panjan, Miha Čekada, Janez Dolinšek, B. Vrtič, Anton Zalar, Darja Kek-Merl
Diffusion processes during heat treatment of Al-Cr-Fe thin films
In: Vacuum, Vol. 82, no. 2, pp. 286-289, 2007.

24. Matjaž Panjan, Miha Čekada, Peter Panjan, Anton Zalar, Tomaž Peterman
Sputtering simulation of multilayer coatings in industrial PVD system with three-fold rotation
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In: Proceedings of the 11th joint vacuum conference (JVC-11): Prague, Czech Republic,
24-28 September 2006(Vacuum, Vol. 82, Issue 2, 2007), Vladimír Matolín, ed., Oxford,
New York, Pergamon Press, 2007, Vol. 82, no. 2, pp. 158-161, 2007.

25. S. Petrović, Anton Zalar, Borut Praček, (10 avtorjev)
Surface composition and structure of Ni-Cr sputtered coatings exposed in air at room temperature
In: Nucl. instrum. methods phys. res., B Beam interact. mater. atoms, Vol. 256, pp. 368-372, 2007.

26. Ioannis Raptis, Janez Kovač, Margarita Chatzichristidi, Evangelia Sarantopoulou, Zoe
Kollia, Spomenka Kobe, Alciviadis-Constantinos Cefalas
Enhancement of sensing properties of thin poly(methyl methacrylate) films by VUV modification
In: J. laser micro nanoeng., Vol.2, no. 3, pp. 200-205, 2007.

27. Maja Remškar, Janez Kovač, Marko Viršek, Maja Mrak, Adolf Jesih, A. Seabaugh
W5O14 nanowires
In: Adv. funct. mater. (Print), Vol. 17, no. 12, pp. 1974-1978, 2007.

28. Drago Resnik, Janez Kovač, Danilo Vrtačnik, Uroš Aljančič, Matej Možek, Anton Zalar, Slavko Amon
Investigation of interface properties of Ti/Ni/Ag thin films on Si substrate
In: Proceedings of the 11th Conference on Vacuum Based Science and Technology:
Darmstadt, Germany 10-13 October 2006(Vacuum, vol. 82, issue 4, 2007), Hans Oechsner,
ed., Oxford, New York, Pergamon Press, 2007, Vol. 82, no. 4, pp. 162-165, 2007.

29. Evangelia Sarantopoulou, K. Gatsouli, Zoe Kollia, Stergios Pispas, Spomenka Kobe, Janez Kovač
Micro/nano self-assembled 2D structures of block copolymer/Fe hybrids
In: Phys. status solidi, Vol. 204, no. 6, pp. 1835-1842, 2007.

30. Evangelia Sarantopoulou, C. P. E. Varsamis, Zoe Kollia, Alciviadis-Constantinos Cefalas,
Janez Kovač, Spomenka Kobe
VUV light induced surface interaction and accelerated diffusion of carbon, silicon,
oxygen and other contaminants in LiF crystals
In: Laser synthesis and processing of advanced materials: E-MRS 2007 symposium,
Strasbourg, France, May 28th - June 1st, 2007(Applied surface science, vol. 254, no. 4,
2007), Amsterdam, Elsevier, 2007, Vol. 254, no. 4, pp. 804-810, 2007.

31. S. Strbac, S. Petrović, R. Vasilić, Janez Kovač, Anton Zalar, Zlatko Rakočević
Carbon monoxide oxidation on Au(111) surface decorated by spontaneously deposited Pt
In: Electrocatalysis from theory to industrial application: selection of papers from the
5th International Conference (ECS’06) 10-14 September 2006, Kotor,
Montenegro(Electrochimica acta, vol. 53, no. 3, 2007), S. Trasatti, ed., edited by S.
Trasatti, Amsterdam, Elsevier, 2007, Vol. 53, no. 2, pp. 998-1005, 2007.

32. Alenka Vesel, Miran Mozetič, Marianne Balat-Pichelin
Oxygen atom density in microwave oxygen plasma
In: Vacuum, Vol. 81, pp. 1088-1093, 2007.

33. Alenka Vesel, Miran Mozetič, Aleš Hladnik, Jožica Dolenc, Janja Zule, Slobodan
Milošević, Nikša Krstulović, Marta Klanjšek Gunde, Nina Hauptman
Modification of ink-jet paper by oxygen-plasma treatment
In: J. phys., D, Appl. phys., Vol. 40, pp. 3689-2696, 2007.

34. Tjaša Vrlinič, Alenka Vesel, Uroš Cvelbar, Matjaž Krajnc, Miran Mozetič
Rapid surface functionalization of poly(ethersulphone) foils using a highly reactive
oxygen-plasma tretament
In: Surf. interface anal., Vol. 39, no. 6, pp. 476-481, 2007.

35. Danijela Vujošević, Miran Mozetič, Uroš Cvelbar, Nikša Krstulović, Slobodan Milošević
Optical emission spectroscopy characterization of oxygen plasma during degradation of
Escherichia coli
In: J. appl. phys., Vol. 101, no. 10, pp. 103305-1-103305-7, 2007.

36. Anton Zalar, Janez Kovač, Borut Praček, Peter Panjan, Miran Čeh
Ion sputtering rates of C, CrxCy, and Cr at different Ar+ ion incidence angles
In: Vacuum, Vol. 82, no. 2, pp. 116-120, 2007.

37. Uroš Cvelbar, Miran Mozetič
Osnove fizike kisikove plazme

In: Vakuumist, Letn. 27, No. 1/2, pp. 24-33, 2007.
38. Vincenc Nemanič

Fuzija - energija prihodnosti
In: Življ. teh., Leto 58, No. 4, pp. 30-38, apr. 2007.

39. Anton Zalar
Trideset let spektroskopije Augerjevih elektronov v Sloveniji
In: Vakuumist, Letn. 27, No. 1/2, pp. 4-13, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Alenka Vesel

Fizika snovi
In: Fizika, moj poklic: življenje in delo naših fizičark, Marta Klanjšek Gunde, ed., Maja
Remškar, ed., Marija Ipavec, ed., Nadja Železnik, ed., 1. izd., Ljubljana, Društvo jedrskih
strokovnjakov Slovenije, 2007, pp. 70-71.

PUBLISHED CONFERENCE PAPERS
Regular Papers
1. Vincenc Nemanič, Bojan Zajec

Deuterium retention and release from tungsten
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, pp. 803-1-803-8.

2. Alenka Vesel, Ita Junkar, Janez Kovač, Miran Mozetič
Activation of PTFE foil by treatment in oxygen and nitrogen plasma
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 75-78.

PATENT APPLICATIONS
1. Uroš Cvelbar, Miran Mozetič, Slobodan Milošević, Nikša Krstulović

Method and device for selective etching of composite materials by laser ablation :
patentna prijava No. PCT/SI2007/000025
Ljubljana, ITEM d.o.o., Zastopniška pisarna za patente in blagovne znamke, 2007.

2. Miran Mozetič, Alenka Vesel, Uroš Cvelbar
Verfahren und Vorrichtung zur lokalen Funktionalisierung von Polymermaterialien :
patentna prijava No. 112006001297.5
München, Deutsches Patent- und Markenamt, 2007.

3. Miran Mozetič, Alenka Vesel, Ita Junkar, Uroš Cvelbar, Simona Strnad
Metoda in naprava za modifikacijo implantatov in umetnih žil iz PET polimera :
patentna prijava No. 200700263
Ljubljana, Urad RS za intelektualno lastnino, 2007.

4. Alenka Vesel, Miran Mozetič
Method and device for measuring ultrahigh vacuum
[S. l., s. n.], 2007.

B. SC. THESIS
1.  Tjaša Vrlinič: Functionalization of polymer materials with highly reactive plasma

INTERNATIONAL PROJECTS
1. Erosion/Redeposition Characterisation in ITER-Revalt Divertor Tokamaks (TW6-1.3r3-

TW6 G05) - T2-FU
EURATOM – MHST; 7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Vincenc Nemanič

2. Deuterium Retention and Release from Metal Surfaces -A Complementary Method to
Nuclear Tritium Methods - P6-FU
EURATOM – MHST; 7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Vincenc Nemanič

3. Heterogeneous Surface Recombination of Neutral Hydrogen Atoms on Fusion Relevant
Materials - P3-FU
EURATOM – MHST; 7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Asst. Prof. Miran Mozetič

4. Sensitive and Differential Blood and Cerebrospinal Fluid Test for Neurodegenerative
Dementia Diagnosis
Innovation Projects Under the Sixth Framework Programme of the European Community
NeuroScreen, 6. FP

EC; Elodie Girardet, HLP Développement SA, Paris, France
Asst. Prof. Miran Mozetič

5. P6 - Deuterium Retention and Release from Metal Surfaces -A Complementary Method
to Nuclear Tritium Methods
EURATOM – MHST; 6. FP, Fusion Association, EURATOM
FU06-CT-2004-00083, 3211-05-000017
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Vincenc Nemanič

6. P3 - Heterogeneous Surface Recombination of Neutral Hydrogen Atoms on Fusion Relevant Materials
EURATOM – MHST; 6. FP, Fusion Association, EURATOM
FU06-CT-2004-00083, 3211-05-000017
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Asst. Prof. Miran Mozetič

7. Safe Production and Use of Nanomaterials
NANOSAFE2, 6. FP; NMP2-CT-2005-515843
EC; Commissariat a l”Energie Atomique, Grenoble, France
Marko Žumer, B. Sc., Asst. Prof. Maja Remškar, Andrej Detela, B. Sc., Prof. Boris Turk

8. Fullerene-based Opportunities for Robust Engineering: Making Optimised Surfaces for Tribology
FOREMOST, 6. FP, 515840-2
EC; Fundacion Tekniker, Eibar, Spain
Marko Žumer, B. Sc., Asst. Prof. Maja Remškar

9. Improving the Understanding of the Impact of Nanoparticles on Human Health and the Environment
IMPART, 6. FP, 013968
EC; Chalex Research Ltd., Torquay, Great Britain
Dr. Vincenc Nemanič, Asst. Prof. Maja Remškar
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10. Vascular Graft Interfaces
VaGrint
ERA NET MNT, 3211-07-000024
University of Maribor, Faculty of Mechanical Engineering, Maribor, Slovenia
Asst. Prof. Miran Mozetič

11. Catalisators for Plasma Radicals
U1-BL-F4-84/06
Primož Eiselt, Plasmabull Engineering GmbH, Lebring, Austria
Asst. Prof. Miran Mozetič

12. Cleaning and Functionalization of Biocompatible Polymer Materials with Atmospheric Pressure Plasma
PROTEUS, BI-FR07-PROTEUS-002
Dr. Belmonte Thierry, Laboratoire de Science et Génie des Surfaces, Unité Mixte de
Recherche CNRS 7570, Ecole des Mines, Nancy Cedex, France
Dr. Uroš Cvelbar

13. Characterization of Reactive Plasma
PROTEUS
Ph. D. Andre Richard, CPAT, Universite Paul Sabatier, Toulouse, France
Asst. Prof. Miran Mozetič

14. Determination of N, O and H Radicals in Reactive Plasmas by Catalytic Probes and TALIF
BI-FR/06-PROTEUS-006
Prof. Freddy Gaborian, CPAT, Universite Paul Sabatier, Toulouse, France
Asst. Prof. Miran Mozetič

15. Characterization of Plasma for Treatment of Biocompatible Materials
BI-HR/06-07-033
Dr. Slobodan Milošević, Institute of Physics, Zagreb, Croatia
Asst. Prof. Miran Mozetič

16. Planar Cold Cathodes Composed of Inorganic Nanowires
BI-CN/07-09-008
Dr. Lian-mao Peng, Institute of Physical Electronics, Peking University, Department of Electronics, China
Dr. Vincenc Nemanič

17. Nano-scale Phenomena Atop of Inorganic Nanotubes inducing Stable Field Emission
BI-CN/05-07/011
Dr. Lian-mao Peng, Institute of Physical Electronics, Peking University, Department of Electronics, China
Dr. Vincenc Nemanič

18. Experimental Measurements of Relative Sputtering Yields
BI-HU/06-07/007
Dr. Miklos Menyhard, Research Institute for Technical Physics and Materials Science, Budapest, Hungary
Prof. Anton Zalar

19. Surface and Coating Analyses of Samples
Universitaet Bayreuth FAN-C, Bayreuth, Germany
Dr. Janez Kovač

20. Research of Bacteria Damages after Plasma Radical Interaction
BI-SC/06-07-001
Asst. Prof. Dragan Laušević, Institut za zdravje Crne Gore, Podgorica, Montenegro
Asst. Prof. Miran Mozetič

21. Large Scale Synthesis and Dispersions of Metal Oxide Nanowires
BI-US/06-07-002
Dr. Mahendra Sunkara, University of Louisville, Department of Chemical Engineering,
Louisville, Kentucky, KY, USA
Asst. Prof. Miran Mozetič

22. Microscopic Characterization of Field Emission Sites on Nanostructured Carbon Films
BI-US/06-07-023

Prof. Robert Nemanich, North Carolina State University (NCSU), Department of Physics, Raleigh, USA
Dr. Vincenc Nemanič

R & D GRANTS AND CONTRACTS
1. Polymer nanocomposities for chemical sensors

Assistent Professor dr. Miran Mozetič
2. Highly reactive plasma for treatment of advanced composites

Assistent Professor dr. Miran Mozetič
3. Plasma sterilization and functionalization of biocompatible materials

Assistent Professor dr. Miran Mozetič
4. Electron beam writer with nanometric resolution

Dr. Vincenc Nemanič
5. Research of the integrated surge protective system

Dr. Vincenc Nemanič
6. Oxidation of metals by reactive oxygen plasma

Assistent Professor dr. Miran Mozetič
7. Field emission cathode from nanomaterials for THz miniature klystron

Dr. Bojan Zajec
8. Industrial intelectual rights as an instrument for economy development

Dr. Uroš Cvelbar
9. Self-cleaning photocatalytic paints and coatings

Assistent Professor dr. Miran Mozetič
10. Electron field emission from flat nanostructured cathodes

Dr. Vincenc Nemanič
11. Fusion relevant research and plasma surface interaction

Associate Professor Milan Čerček
12. Study of thin organic films and nanostructured materials by synchtron radiation

Assistent Professor dr. Dejan Cvetko
13. Smart functional coatings for improvement of structures and components used in defensive purpose

Dr. Janez Kovač
14. Development of diagnostics for some edge plasma parameters in fusion devices

Associate Professor Milan Čerček

RESEARCH PROGRAMS
1. Vacuum technique and materials for electronics

Dr. Vincenc Nemanič
2. Thin film structures and plasma surface engineering

prof.dr. Anton Zalar

NEW CONTRACTS
1. Oksidation of metals with reactive oxygen plasma

Kolektor group d.o.o.
Assistent professor dr. Miran Mozetič

2. Plasma sterilization and functionalization of biocompatible materials
Induktio d.o.o.
Assistent professor dr. Miran Mozetič

VISITORS FROM ABROAD
1. Dr. Slobodan Miloševič, Nino Čutić, Nikša Krstulovič, Institute of Physics, Zagreb, Croatia, several

times in the year
2. Dr. Primož Eiselt, Plasmabul, Lebring, Austria, several times in the year
3. Zoran Vratnica and Danijela Vujoševič, Institute for health of Montenegro, Podgorica,

Montenegro, several times in the year
4. Dr. Sabastian Brezinšek, dr. Marek Rubel, dr. Arkadij Kreter, Forschungszentrum Jülich,

Jülich, Germany, 19- 22 February 2007
5. Burkhard Kaulich, Diane Dichert, Luca Gregoratti, Sincrotrone Trieste-Elettra, Italy, 8 March 2007

6. Dr. Jingyun Wang and dr. Zengquan Xue, University of Beijing, Beijing, China, 29.4.- 5.5.2007
7. Prof. dr. Thirry Belmonte, Laboratorie de Science et Genie des Surfaces, Nancy, France, 11-16 May 2007
8. Prof. dr. P. B. Barna, dr. G. Safran, Research Institute for Technical Physics and Materials

Science, Budapest, Hungary, 12-15 June 2007
9. Dr. Francisco Tabares, Jose Antonio Ferreira, National de Fusion, Madrid, Spain, 23-30 July 2007
10. Prof. dr. R. J. Nemanich, North Carolina State University, Raleigh, USA, 15-17 September 2007
11. Dr. Cedric Noël, Rodrigo Perito Cardoso, Ecole des Mines de Nancy, France, 6-14 November 2007
12. Dr. Attila Sulyok, Laszlo Kotis, Research Institute for Technical Physics and Materials

Science, Budapest, Hungary, 12-16 November 2007
13. Dr. Dragan Laušević, Institute for Health of Montenegro, Montenegro, 12-14 November 2007

STAFF
Researchers
1. Dr. Janez Kovač
2. Asst. Prof. Dr. Miran Mozetič
3. Dr. Vincenc Nemanič
4. Dr. Alenka Vesel
5.5.5.5.5. PrPrPrPrProf. Drof. Drof. Drof. Drof. Dr. Ant. Ant. Ant. Ant. Anton Zalar**, Headon Zalar**, Headon Zalar**, Headon Zalar**, Headon Zalar**, Head
Postdoctoral associates
6. Dr. Uroš Cvelbar
7. Dr. Bojan Zajec
Postgraduates

8. Aleksander Drenik, B. Sc.
9. Kristina Eleršič, B. Sc.
10. Ita Junkar, B. Sc.
11. Tjaša Vrlinič, B. Sc.
Technical officers
12. Borut Praček, B. Sc.
13. Marko Žumer, B. Sc.
Technical and administrative staff
14. Ružica Bolte
15. Tatjana Filipič
16. Miha Kocmur
17. Janez Trtnik
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DEPARTMENT OF SOLID STATE
PHYSICS F-5

Head:

Prof. Igor Muševič

Our research program is focused on the study of the structure and dynamics of disordered
and partially ordered condensed matter at the atomic and molecular levels, with special
emphasis on phase transitions. The purpose of these investigations is to discover the basic
laws of physics governing the behaviour of these systems, which represent the link between
perfectly ordered crystals, on the one hand, and amorphous matter, soft condensed matter
and living systems, on the other. Such knowledge provides the key to our understanding of
the macroscopic properties of these systems and is an important condition for the discovery
and development of new multifunctional materials and nanomaterials for new applications.
An important part of the research program is devoted to the development of new experimental
methods and techniques in the field of magnetic resonance, magnetic resonance imaging,
scanning tunnelling, electronic and atomic force microscopy, as well as dielectric relaxation
spectroscopy and dynamic specific-heat measurements.

The experimental techniques used are:
– one (1D)and two (2D) dimensional nuclear magnetic resonance (NMR) and relaxation, as well as quadrupole

(NQR) resonance and relaxation,
– multi-frequency NMR in superconducting magnets of 2T, 6T and 9T, as well as the dispersion of the spin–lattice

relaxation time T1 via field cycling,
– nuclear double resonance and quadrupole double resonance, such as

17O–H and 14N-H,
– frequency-dependent electron paramagnetic resonance (EPR) and 1D

and 2D pulsed EPR and relaxation,
– MR imaging and micro-imaging,
– fluorescence microscopy and microspectroscopy,
– linear and non-linear dielectric spectroscopy in the range 10-2 Hz to

109 Hz,
– electron microscopy and scanning tunnelling microscopy,
– atomic force microscopy and force spectroscopy,
– dynamic specific-heat measurements.

The research program of the Department of Solid State Physics at the “Jožef Stefan Institute” is performed in
close collaboration with the Department of Physics at the Faculty of
Mathematics and Physics of the University of Ljubljana. In 2006, the research
was performed within three research programs:
– NMR and Dielectric Spectroscopy of Condensed Matter: Smart New

Materials and Translational Symmetry Breaking,
– Physics of Soft Matter, Surfaces and Nanostructures,
– Experimental Biophysics of Complex Systems.

1. The program of the research group “NMR and Dielectric“NMR and Dielectric“NMR and Dielectric“NMR and Dielectric“NMR and Dielectric
SpectrSpectrSpectrSpectrSpectroscoposcoposcoposcoposcopy of Condensed Matty of Condensed Matty of Condensed Matty of Condensed Matty of Condensed Matter:  Smarer:  Smarer:  Smarer:  Smarer:  Smart  Nt  Nt  Nt  Nt  Neeeee w Matw Matw Matw Matw Materials  anderials  anderials  anderials  anderials  and
TTTTTrrrrranslational Symmeanslational Symmeanslational Symmeanslational Symmeanslational Symmetrtrtrtrtry Bry Bry Bry Bry Breaking”eaking”eaking”eaking”eaking” was focused on investigations of the
basic laws of physics of partially ordered condensed matter, as well as on
the relation between the microscopic structure and dynamics of these systems
and the macroscopic properties of matter with broken translational
symmetry. We also developed new NQR and NMR techniques for the detection
of explosives and polymorphism in pharmaceutical products. A European
patent, Polarization enhanced two channel NQR/NMR detection of solid and
liquid explosives using multi-pulse sequences, has been filed and two
Slovenian patents were obtained. We also started the development of an
optically pumped NQR spectrometer, which replaces a squid and promises
much better sensitivity than classical NQR.

Quasicrystals and complex metallic alloys exhibit
“smart” properties, like thermal memory, a
combination of an electrical conductor with a
thermal insulator, a combination of hardness,
elasticity and a low friction coefficient, and high
capacity for hydrogen storage.

Figure 1: Distribution of electric field gradient tensors on a sphere in the
Bergman phase Al-Mg-Zn (P. Jeglič and  J. Dolinšek).
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In the field of qqqqquasicruasicruasicruasicruasicryyyyyssssstttttals and comals and comals and comals and comals and complepleplepleplex mex mex mex mex metttttallic alloallic alloallic alloallic alloallic alloyyyyysssss with a gigantic
unit cell we have discovered new metallic phases of ε−Al-Pd-(Mn, Fe, Co,
Rh), that show a “smart” combination of good electrical conductivity and
low thermal conductivity. This is an outstanding combination of transport
properties, as it is common for most materials that are good electric
conductors also to be good conductors of heat.

One of the major achievements of the NMR group in 2007 was a
determination of the distribution of electric field gradient tensors in
quasicrystals and complex metallic alloys. We developed a new method, where
EFG tensors are extracted from the orientation-dependent NMR spectra of Al.
The method enables extraction of the eigenvalues and principal directions of
the EFG tensors. Such a distribution is shown in Figure 1., where the EFG
principal directions in the unit cell of the Bergman phase Al-Mg-Zn are

presented on a sphere [Phys. Rev. B 75, 014202 (2007) –P. Jeglič and J. Dolinšek].
Another important result was the synthesis, structure determination and magnetic properties of MnO

2 nanorods.
The results represent the joint work of our group with Korean scientist from the Korea Basic Science Institute
Daejeon. The work was published in Nanoscale Research Letters 2, 81 (2007) – J. Dolinšek and colleagues. The
morphology and structure of the MnO2 nanorods are shown in Figure 2.

In a continuation of our discovery [Nature (London), 441, 956 (2006) – Kutnjak, Blinc et al.] of electric-field-induced
critical end points we investigated the angular dependence of the giant electromechanical effect     in the PMN-PZT system.
In the vicinity of the critical end points the difference between different phases disappears and the rotation of the
electric polarization as well as ion displacements occur with rather small free-energy requirements. The resulting giant
electromechanical effect is important for applications in sonars, acoustics, robotics, medicine and engineering. The
results were also presented in an invited talk at the Meeting of the German Physical Society in Regensburg in March
2007. We have also performed the first determination of the 3D Born-Oppenheimer potential of a proton in the hydrogen-
bounded superprotonic conductor Rb3H[SO4]2. The results were published in Phys. Rev. Lett. 98, 115502-1-115502-4
(2007) – Blinc et al. A theoretical explanation for the Vogel-Fulcher law for a relaxor was found [Phys. Rev. B 76, 020101
(2007)]. Another important achievement is the discovery of the percolative ceramic composites, i.e., solid solutions of
insulating and conductive perovskite ceramics that show critical phenomena in the vicinity of the percolation point.

MagneMagneMagneMagneMagnetttttoelectric Syoelectric Syoelectric Syoelectric Syoelectric Syssssstttttems, ems, ems, ems, ems, where the magnetic properties can be controlled by an electric field and
vice versa, are important new materials for spintronic devices, new memory elements where the electric
read out of magnetically stored information can be realized, and others. The bilinear magnetoelectric
(ME) effect is allowed in time and space asymmetric media. Here we report the first ME effect in systems
without long-range order. Within the research ofmagnetoelectric systems, three different lines of approach
were used:
– A theory of magnetoelectric effects in ferroic nanorods was developed. The intrinsic surface stress

under the curved nanoparticle surface is shown to play an important role in shifting the ferroelectric
and ferromagnetic transition temperatures and may induce a giant magnetoelectric effect.

– The magnetoelectric effect has been found in the ceramic Pb(Fe1/2Nb1/2)O
3 – abbreviated

as PFN – and shown to be of a quadratic nature. The site and charge disordered 0.8 PFN–0.2
PMW ceramic was shown to be a magnetoelectric relaxor exhibiting a magnetoelectric effect.
The results demonstrate that both electric and magnetic nanodomains exist in this system
and that the magnetoelectric effect is due to coupling between the local nanocluster
polarizations and magnetizations without any long-range order. This seems to be the first
system where the magnetoelectric effect has been found without any long-range order.

– The vast majority of known inorganic ferroelectrics and multiferroics are oxides. In
cooperation with the Inorganic Chemistry and Technology Department (K1) we have started
to investigate ferroelectric fluorides as potential multiferroic systems. We found weak
ferromagnetism and ferroelectricity as well as a magnetoelectric effect in polycrystalline
and single-crystal K3Fe5F15.
Within the study of local structures and the corresponding techniques the following results

should be mentioned:
– The local structure of BiFeO3 and Ni2MnGa layers has been studied by electron paramagnetic

resonance (EPR). In BiFeO3 nanoparticles we found ferromagnetic spin-wave resonance.
– Ni

2
MnGa is a Heusler alloy with a magnetic shape-memory effect. The ferromagnetic

magnetic resonance intensity is so high that one can measure resonances even in
monolayers.

Figure 2: MnO2 nanorods (morphology and structure), J. Dolinšek and
colleagues.

Figure 3: ME in PFN showing the relation between 
Δχ

m
 and P2 below T

C
 . The results show that the

relation between magnetization and polarization is
quadratic. (a) Plot of Δχ

m
 vs (Tc–T) and (b) Plot of

Δχm vs. (Tc–T)1/2.(R. Blinc et al.)
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– Zero-field NMR of BiFeO3 has been performed and the 209Bi electric
quadrupole coupling constant was found to be 312 MHz at 4 K.

– The local structure of piezoelectric Pb(Zr)x(Ti)1-XO3 (abbreviated as PZT)
nanotubes has been studied by EPR. The results show that we are
probably dealing here with Jahn-Teller polarons.
In the field of LiqLiqLiqLiqLiquid Cruid Cruid Cruid Cruid Cryyyyyssssstttttal Elasal Elasal Elasal Elasal Elastttttomeromeromeromeromersssss, the most important achievement

was the discovery of crosslinker density-controlled critically of the paranematic-
nematic phase transition in conventional side-chain systems [Phys. Rev. Lett.
99, 197801 (2007)]. Both ac-calorimetry and deuteron quadrupole-perturbed
NMR experiments show that by increasing the concentration of crosslinking
molecules, the thermodynamic response of conventional LSCEs can be promoted
from below-critical to supercritical. These investigations also demonstrate that
conventional networks are inherently disordered systems with random-field-
induced smearing of criticality, manifested in distributed nematic order
parameter values and weakly misaligned domains.

In 2007 members of the group published 52 original scientific papers in
refereed international journals (Source: COBISS). The publications of
members of the program were cited in 2007 altogether 1363 times and in
the period 2004–2007 altogether 5858 times (Source: SICRIS). The leader of the program has – according to Web
of Science – a Hirsch index of 47.
The above research was supported by the 6th framework European project MULTICERAL, where we are the local
coordinators. In November 2007 the European Defence Agency (EDA) project GUARDED – where we are a partner – was
signed. The active work will start January 31, 2008. We should also mention the annual organization of The European
School in Materials Science in Ljubljana, which is one of the integration activities of the EU Network of Excellence
“Complex Metallic Alloys” within the 6th Framework Program.
The research was also supported by numerous bilateral, industrial and defence projects.
In 2007 the members of the program organized the following international scientific meetings:
1. 2nd Euroschool in Materials Science, Mons, Ljubljana, May 21–26, 2007.
2. European Science Foundation (ESF) Workshop “Towards single spin physics”, Mons,Ljubljana, November 30, 2007.
3. 11th European Meeting on Ferroelectricity, EMF–2007, Bled, September 3–7, 2007.
In 2007, a memorandum of understanding and cooperation between the JSI and the Korea Basic Science Institute
from Daejeon was signed. The initiative for that was given by our group and J. Dolinšek.

2..... The investigations of the research program “Ph“Ph“Ph“Ph“Phyyyyysics of Sofsics of Sofsics of Sofsics of Sofsics of Soft Mattt Mattt Mattt Mattt Mattererererer, Sur, Sur, Sur, Sur, Surfffffaces and Naces and Naces and Naces and Naces and Nanosanosanosanosanostrtrtrtrtructuructuructuructuructures”es”es”es”es”
were focused on novel soft condensed-matter systems and surfaces with novel and specific functional properties.
Among them, we have investigated liquid crystalline elastomers and dendrimers as novel multifunctional materials,
molecular motors, soft-matter photonic crystals and novel synthetic or self-
assembled micro- and nanostructures. The aim of the program is to
understand the structural and dynamic properties of these systems, their
interactions, their function at the molecular level, self-assembly mechanisms
in soft matter, as well as possible applications of novel phenomena. The
underlying idea is that it is possible to understand complex mechanisms,
such as self-assembly, on a macroscopic level, using a simplified physical
picture and model systems. In this sense, the program combines
experimental and theoretical investigations, modelling and simulations.

In the field of nematic colloids we have discovered the existence of
entangled colloidal structures (Figure 5) in the nematic liquid crystal. This
work was published in the paper “Entangled nematic colloidal dimers and
wires”, Phys. Rev. Lett. 99, 247801 (2007). We have demonstrated that
entangled topological defects in the form of loops and lines are responsible
for the self-assembly of colloidal particles in the form of “colloidal wires”
immersed in the liquid crystal. We have also found that the topological defect
lines, which encircle one or several colloidal particles in the nematic liquid
crystal, strongly attract smaller, submicrometer-sized colloidal particles and
form necklace-like superstructures. Using conductive particles, such
superstructures could be interesting for applications in metamaterials. We
have also discovered that an external electric field has a strong influence on
the lattice constant of 2D nematic colloidal crystals, which could lead to
interesting applications in photonics.

Figure 4: Experimentally observed trend towards supercriticality
(vanishing latent heat L) on increasing crosslinking density (x) in
conventional side-chain liquid crystal elastomers.
(G. Cordoyiannis et al.)

Figure 5.  The creation of entangled nematic colloidal structures, which
are bound by topological defects (dark lines). The image on the left is a
microscope image, the image on the right is computer simulation using
Landau-de-Gennes theory.(M. Ravnik et al.)
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We have investigated the influence of an external field on the position of
a nematic line defect in a hybrid cell. We have studied the biaxial structure of
the defect core and observed its expulsion from the cell. We have shown that
under certain conditions the defect can broaden into a biaxial surface layer at
a much lower field strength than with the defect-free cell. This result is
important from a general perspective, since it shows that the presence of defects
can significantly influence the critical values of external fields that trigger a
structural transition. In addition, we conducted detailed experimental and
theoretical investigations of the phase behaviour in mixtures of aerosil particles
and liquid crystals at the smectic-A to smectic-C phase transition.

We made use of theoretical modelling in the quest for colloidal structures
with a higher degree of complexity. We paid particular attention to the
entententententangled nematic defangled nematic defangled nematic defangled nematic defangled nematic defect linesect linesect linesect linesect lines that bind together colloidal chains or 2-
dimensional colloidal lattices. We have investigated the possibilities for
hierarchic structures involving small and large colloidal particles. It appears
that with a suitable choice of materials we can trigger the self-assembly of
structures with metamaterial properties. Figure 6 shows a uniform
distribution of small particles in a Saturn ring encircling a large colloidal
particle. For metal particles, the system has the properties of the electric
circuit shown.

We have developed a technology for improved-viewing-angle liquid-crystal optical shutters, based on“highly-
twisted” structures of nematic liquid crystals. The technology allows for the production of eye-protecting goggles
with superior optical performance, suitable for personal protection in medical applications. A set of optically
complementary shutters is used, which enables a continuous attenuation of the external light and maintains a
constant and angularly independent light level in the closed state. The light attenuation performance complies
with the highest-quality international standard EN 379. We have successfully solved a series of rather sophisticated
technological problems of the optical lamination of LCD shutters, compensating layers, passive IR/UV filters, etc.
The technology has been transferred to the production in our spin-off company Balder d.o.o., which was the first
company to offer the new generation of eye-protecting goggles on the world market.

In the field of molecular momolecular momolecular momolecular momolecular motttttorororororsssss we have investigated how the motor protein myosin-V interacts with branched
actin networks. On the basis of the elastic lever arm model we have studied the dynamics of the motor when it
passes over a “y”-shaped filament junction, formed by the Arp2/3 complex. The calculated probability that the
motor switches over to the side branch is in very good agreement with recent experimental results.
In the LaborLaborLaborLaborLaboratatatatatororororory fy fy fy fy for Anoror Anoror Anoror Anoror Anorganic Nganic Nganic Nganic Nganic Nanoanoanoanoanotube Synthesistube Synthesistube Synthesistube Synthesistube Synthesis we have synthesized fully novel forms of anorganic
nanotubes, so-called “mama-tubes” (see Figure 8) and “nanobuds”. The former consist of MoS2 nanotubes filled
with anorganic fullerenes, whereas in the latter WS2 fullerenes are attached to the surface of the nanotubes. These
were the world’s first structures of this kind made of anorganic nanotubes and anorganic fullerenes. The chemical,
physical and electrochemical properties of these materials are still completely unknown, but based on pre-existing

knowledge they appear promising. Because the nanotube walls are thinner
than 20 nm, we can control the dosage of trapped fullerenes. This is the first
step towards the concept of nanotribology. Hydrogen storage is a further
potential application, since nanotubes with a far smaller inner volume have
been shown to adsorb four times the amount of hydrogen as nanocrystals
of the same compound do – even at relatively low pressures. The “mama-
tubes” allow hydrogen adsorption between layers of fullerenes, as well as in
the empty space between them. Within the scope of our work on airborne
nanoparticle detection we have tested a new detection method and developed
the second prototype detector in collaboration with the company CosyLab.

We have completed and successfully put into operation our new lllllow-
temperature ultra-high-vacuum STM (LT UHV STM) system, whose central
part is the UHV cryostat, designed for the LT STM work. The new apparatus
will be entirely devoted to the sssssurface manipulation of single atoms and
molecules. This year, on 6 July, our researcher Erik von Zupanič succeeded
in assembling the logo of IJS, shown in Figure 9. We have therefore fully
mastered the nanotechnology of atomic and molecular manipulation, which
was proven by a number of experiments on Cu(111) and Cu(211) surfaces
at temperatures below 10K. The second part of our work comprised

Figure 6: Computer simulation of the distribution of small colloidal
particles in a Saturn ring encircling a large colloidal particle. For metal
particles the system has the properties of the electric circuit shown in the
corner. (M. Škarabot et al.)

Figure 7. Balder – Yamamoto eye protective goggles for medicinal
applications. Together with Japanese partner, Balder has
commercialized protective goggles in 2006/07. (J. Pirš et al.)
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experimental and theoretical studies of the electronic structure of quasi-one-
dimensional compounds, this time in particular low-temperature angular-
resolved photoelectron spectroscopy (ARPES) of ZrTe3, and the growth of
NbSe3 single crystals, large enough for LT STM measurements.

In 2007 our results were published in 25 articles in peer-reviewed journals and 2
contributions in international monographs. Four papers appeared in Physical Review
Letters and one in Advanced Materials. Members of the programme group have
given 9 invited talks at international conferences, and 2 European and 3 Slovenian
patent applications were filed.

3..... Within the program “ExperimentExperimentExperimentExperimentExperimental Biophal Biophal Biophal Biophal Biophyyyyysics of Comsics of Comsics of Comsics of Comsics of Complepleplepleplexxxxx
SySySySySyssssstttttemsemsemsemsems” we explore processes and structures of various complex systems
(from model systems to the structures in living cells, tissues and even small
animals) including the effects of various bioactive molecules on these
systems. One of the aims is to investigate the structural properties of different
membrane structures such as membrane domains, membrane proteins and
the glycosaccharide matrix as well as their interactions with other cell parts
at different pathogenic states. These activities will improve our understanding of cell signalling and signal
transduction in biomembranes, which in turn will enable better insight into complex cell responses. In addition,
research in different fields is conducted, for example, in vivo oxymetry studies on live animals for optimization of
medical treatment in tumour therapies, magnetic resonance imaging
techniques and mathematical modelling of thrombolysis, magnetic
resonance microscopy for application in forestry and wood science, studies
of constrained diffusion as well as food processing by magnetic resonance
imaging. Another important part of the activities is the development of
spectroscopic methods of electron paramagnetic resonance, magnetic
resonance imaging and combined fluorescence microspectroscopy. The
latter will broaden the range of the used molecular spectroscopies in the
group within the nanometre spatial and nanosecond time scale.

It has been found in the study of biomembrane structures that
cholesterol and membrane domain structureeeee has an important role in the
interaction of delivering model vesicles and cancer cells. It was shown that
the fluidity of membrane domains significantly affects membrane fusion
as well as membrane adhesion and by that the malignancy of breast cancer
cells. At the same time the presence of cholesterol in delivering liposomes
strongly influences the interaction of their membranes with the membranes
of cells, which can be exploited for the development of the directed transport
of active substances, such as alkylphospholipids in the delivering membranes,
to the cancer cells. It must be emphasized that the part of the research work
in the past year was conducted not only by electron paramagnetic resonance
but also with the infrared spectroscopy ATR-FTIR method in cooperation
with a group from synchrotron Elettra in Trieste.

Development of the simulations of spin label conformation spaces in
combination with SDSL EPR measurements leads to the research of a novel
technique for the structural characterization of membrane proteins as well
as other proteins, which cannot be successfully analyzed by classical high-
resolution techniques. Within this work, a new possibility of the structural
characterisation of intrinsically disordered proteins has been recognized.
For example, the N-terminal part of the measles virus coat protein is
disordered (and intrinsically unstructured) in the native state. However,
when binding to its physiological partner P-protein,a part of the N-protein
can achieve the structure of an alpha helix. As this is a very dynamic
phenomena, EPR spectroscopy has been proved to be one of the rare
applicable techniques, due to the appropriateness of its nanosecond time
scale. With the application of simulations of the spin label rotational spaces
on various protein sites we were able to perform different, very sensitive
EPR characterizations with experiments done on a particular series of

Figure 8: “Mama-tubes”: MoS2 nanotubes, filled with inorganic
fullerenes. (M. Remškar et al.)

Figure 9: Logo of J.Stefan Institute, “IJS”, assembled by manipulating Cu
atoms on a Cu(111) surface at 9K, using a low-temperature Scanning
Tunneling Microscope, built at the JSI. (E. Zupančič et al.)

On 6 July 2007 we succeeded in assembling the
logo of the Jožef Stefan Institute, “IJS”, by
manipulating individual Cu atoms on a Cu(111)
surface, which was cooled to 9K, using a
Scanning Tunnelling Microscope. The Jožef
Stefan Institute has thus become a member of a
very exclusive club of few laboratories in the
world that are in possession of such a
technology.
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specifically spin labelled mutants of N-protein. With the help of simulations,
possible conformations of an interacting complex have been determined,
exposing some unexpected conformations, invisible to other high-resolution
methods due to the experimental limitations.

With the same simulations we explain the spectroscopic results of activated
spin-labelled mutants of human pancreatic lipase regarding a specific position
on a protein lid that opens and closes the active site of the protein.

Different methods of deposition of titanate nanomaterials for the
application in the maintenance of clean surfaces with photo catalysis has
been investigated, in order to achieve the highest efficiency of their photo
catalytic antimicrobial action on surfaces of selected materials. While
studying the mechanism of the antimicrobial effect we have shown that
oxygen and water molecules are necessary mediators of the energy transfer
of the excited electron from the conducting band of a nanotube to a radical,
which is capable of taking an electron in a bacterial electron transport chain
and destroying a part of the bacterial metabolism.

At the same time we continued to work in the field of oxymetry and the
effect of anaesthetics on the oxygen concentration in skin, which can have
a significant effect on the efficiency of other tumour therapies.

Magnetic-resonance imaging (MRI) methods were used for an
assessment of wood structure and its moisture content. Our interests were

primarily focused on the NMR relaxation-time properties in wood samples of different moisture content. As a result,
we developed a correlation spectroscopy measurement method for assessing relaxation times, which helped us to
assess the amount of water content in separate structures of the wood by using a multidimensional inverse Laplace
transformation. In order to image dry wood, we also developed a method for imaging samples with short T2
relaxation times. MRI was also used for assessing thrombolysis in in vitro model clots. In order to mimic the
physiological conditions of clot dissolution, we set up a new perfusion system generating pulsatile flow. Our interests
were also focused on measuring the relaxation-time properties of model blood clots with various hematocrit ratios
and with platelet-rich regions. Based on these results, our future goal is to establish a clinically relevant protocol for
assessing the lysability of thrombi by using high-resolution MR imaging. Furthermore, by numerical methods we
modelled the penetration of the thrombolytic agent into the clot during thrombolytic therapy. We also used NMR to
assess the diffusion spectra of different materials. A new method for measuring diffusion spectra with excellent
stability and with a wide frequency range was developed as well. Besides the new method, a new RF coil was built
for measuring temperature-dependent diffusion, which can produce strong magnetic field gradients that are
inevitable in precise diffusion measurements. The influence of radiation in biological systems was studied by
detecting the metabolic changes with 31P NMR spectroscopy in groups of mice exposed to different levels of irradiation.
MRI was also used for testing the use of paramagnetic nanoparticles as a possible future MRI contrast agents.
Nanoparticles seem to represent an alternative to the most frequently used contrast agent nowadays, Gd-DTPA,
since they are much smaller and they accumulate more efficiently in tumour cells in their early stages.

Some outstanding publications in 2007

1. R. Žitko, J. Bonča, Fermi-liquid versus non-Fermi-liquid behavior in triple
quantum dots. Phys. Rev. Lett. 98, 047203 (2007).

2. G. Cordoyiannis, A. Lebar, B. Zalar, S. Žumer, H. Finkelmann, Z. Kutnjak,
Criticality controlled by cross-linking density in liquid single-crystal
elastomers. Phys. Rev. Lett. 99,197801 (2007).

3. D. Homouz, G. Reiter, J. Eckert, J. Mayers, R. Blinc, Measurement of the
3D-Born-Oppenheimer potential of a proton in a hydrogen-bonded
system via deep inelastic neutron scattering: the superprotonic
conductor Rb3H(SO4)2. Phys. Rev. Lett., vol. 98, 15502(2007).

4. A. Nych, U. Ognysta, V.M. Pergamenshchik, B. Lev, V. Nazarenko, I.  Muševič,
M. Škarabot, O.D. Lavrentovich, Coexistence of two colloidal crystal at the
nematic-liquid-crystal-air interface. Phys. Rev. Lett. 98, 057801 (2007).

5. M. Ravnik, M. Škarabot, S. Žumer, U. Tkalec, I. Poberaj, D. Babič, N.
Osterman, I. Muševič, Entangled nematic colloidal dimers and wires.
Phys. Rev. Lett. 99, 247801 (2007).

Figure 10: Interacting complex of measles virus N protein virus and XD
part of P-protein. Various possible conformations of N protein are shown
enlightened as determined from SDSL EPR data. (J. Štrancar et al.)

Figure 11: MR image of a dry wood sample with a 10% moisture content
(T2 = 230 μs ). (U. Mikac et al.)
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6. Hae J. Kim, J. B. Lee, Y.-M. Kim, Myung-Hwa Jung, Z. Jagličič, P. Umek, J. Dolinšek, Synthesis, structure and
magnetic properties of bMno2 nanorods. Nanoscale Research Lletters 2, 81(2007).

7. P. Jeglič, M. Komelj, M. Klanjšek, U. Tkalec, S. Vrtnik, M. Feuerbacher, J. Dolinšek. Orientation-dependent NMR
study of the giant-unit-cell intermetallics bAl3Mg2, Bergman-phase Mg(32)(Al,Zn)(49), and ζ’-Al(74)Pd(22)Mn4. Phys.
Rev. B, Condens. Matter Phys. 75, 014202(2007).

8. A. Levstik, V. Bobnar, C. Filipič, J. Holz, M. Kosec, R. Blinc, Z. Trontelj, Z. Jagličič. Magnetoelectric relaxor. Appl.
Phys. Lett. 91, 012905(2007).

9. M. Remškar, A. Mrzel, A. Jesih. Inorganic nanotubes as nanoreactors: the first MoS2 nanopods. Adv. Mater. 19, 4276-4278 (2007).
10. G. Pabst, A. Hodžić, J. Štrancar, S. Danner, M. Rappolt, P. Laggner. Rigidification of neutral lipid bilayers in the

presence of salts. Biophys. J. 93, 2699(2007).

Some outstanding publications in 2006

1. Zdravko Kutnjak, Jan Petzelt, and Robert Blinc, The giant electromechanical response in ferroelectric relaxors
as a critical phenomenon, Nature (Lond.) 441, 956–959 (2006).

2. G. Papavassiliou, M. Pissas, G. Diamantopoulos, M. Belesi, M. Fardis, D. Stamopoulos, A. G. Kontos, M. Hennion, J. Dolinšek, J.-Ph.
Ansermet, C. Dimitropoulos, Low temperature charge and orbital textures in La0.875Sr0.125MnO3, Phys. Rev. Lett. 96, 097201 (2006).

3. Wolfgang Kleemann, Jan Dec, Vladimir V Shvartsman, Zdravko Kutnjak, and Thomas Braun, Two-dimensional
ising model criticallity in a three-dimensional uniaxial relaxor ferroelectric with frozen polar nanoregions,
Phys. Rev. Lett. 97, 065702–1–065702–4 (2006).

4. A.Vilfan, F. Julicher. Hydrodynamic flow patterns and synchronization of beating cilia, Phys. Rev. Lett. 96, 058102 (2006)
5. I. Muševič, M. Škarabot, U. Tkalec, M. Ravnik, S. Žumer, Two-dimensional nematic colloidal crystals self-

assembled by topological defects, Science 18, 954–958 (2006).
6. P. Kossyrev, M. Ravnik, S. Žumer, Branching of colloidal chains inside supramicrometer capillaries, Phys. Rev. Lett. 96, 048301 (2006).
7. David Stopar, Janez Štrancar, Ruud B. Spruijt, Marcus A. Hemminga Motional restrictions of membrane proteins:

a site-directed spin labeling study. Biophys. J. 91, 3341–3348(2006).

Some outstanding publications in 2005

1. M. Remškar, A. Mrzel, A. Jesih, J. Kovač, New composite MoS2C60 crystals, Adv. mater, 17 (2005), 911–914
2. R. Blinc, B. Zalar, V. V. Laguta, m. Itoh , Order-disorder component in the phase transition mechanism of O–18

enriched strontium titanate, Phys. Rev. Letters 94 (2005), 147601
3. B. Zalar, A. Lebar, J. Seliger, R. Blinc, V. V. Laguta, M. Itoh, NMR study of disorder in BaTiO3 and SrTiO3,Phys. Rev. B 71 (2005), 064107
4. A. Lebar, Z. Kutnjak, S. Žumer, H. Finkelmann, A. Sanchez-Ferrer, B. Zalar, Evidence of supercritical behavior

in liquid single crystal elastomers, Phys. Rev. Lett. 94 (2005), 197801
5. A. Lebar, Z. Kutnjak, S. Žumer, H. Finkelmann, A. Sanchez-Ferrer, B. Zalar, Evidence of supercritical behavior

in liquid single crystal elastomers, Phys. Rev. Lett. 94, 197801 (2005).
6. T. Apih, V. Bobnar, J. Dolinšek, L. Jastrow, D. Zander, U. Koster, Influence of the hydroghen content on hydrogen

diffusion in the Zr69.5Cu12Ni11Al7.5 metallic glass, Solid State Communications, 134 (2005), 337–341
7. M. Škarabot, I. Muševič, B. Helgee, L. Komitov, Direct evidence of the molecular switching in electrically

commanded surfaces for liquid-crystal displays, J. Appl. Physi. 98 (2005), 046109–1–046109–3
8. D. Stopar, J. Štrancar, R. B.Spruijt, M. A. Hemminga, Exploring the local conformational space of a membrane

protein by site-directed spin labeling, J. Chem. Inf. Comput. Sci. 45 (2005), 1621–1627.
9. B. Blanc, D. Svenšek, S. Žumer, M.Nobili, Dynamics of nematic liquid crystal disclinations: the role of the

backflow, Phys. Rev. Lett. 95, 097802 (2005)

Some outstanding publications in 2004

1. Muševič, M. Škarabot, D. Babič, N. Osterman, I. Poberaj, V. Nazarenko, A. Nych, Laser trapping of small colloidal
particles in a nematic liquid crystal: Clouds and ghosts, Physical Review Letters, 93 (2004), 87801

2. M. Conradi, M. Čepič, M. Čopič, I. Muševič, Structures and phase transitions in thin free standing films of an
antiferroelectric liquid crystal. Phys. Rev. Lett. 93 (2004), 227802

3. V. Bobnar, A. Levstik, C. Huang, Q. M. Zhang, Distinctive contributions from organic filler and relaxorlike polymer
matrix to dielectric response of CuPc-P(VDF-TrFE-CFE) composite, Phys. Rev. Lett. 92 (2004), 047604

4. R. Blinc , T. Apih, J. Seliger, Nuclear quadrupole double resonance techniques for the detection of explosives
and drugs, Appl. Magn. Reson. 25 (2004), 523

5. P. Jeglič, M. Klanjšek, T. Apih, J. Dolinšek, Basis of NMR line shape in quasicrystals, Appl. Magn. Reson. 27 (2004), 329
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Patent granted

1. Aleš Obreza, Rok Frlan, Nina Vobovnik, Andreja Kovač, Didider Blanot, Slavko Pečar, Stanislav Gobec
New arylsulfonohydrazide inhibitors of enzymes MurC and MurD : European Patent EP1845083
[S.l., s.n.], 17.10.2007

Awards and appointments

1. Robert Blinc: Honorary member of JSI, Ljubljana, JSI
2. Robert Blinc: “Gold Medal of the IPS “, Ljubljana, International Postgraduate School
3. Marko Viršek: YUCOMAT 2007 Award for Best poster, Herceg Novi, Montenegro, Yugoslav Materials Research

Society (Yu-MRS)

Organization of conferences, congresses and meetings

1. FOREMOST (Fullerene-based Opportunities for Robust Engineering: Making Optimised Surfaces for Tribology),
IJS Ljubljana, 10. 10.–12. 10. 2007

2. EMF-2007 (“11th European Meeting on Ferroelectricity”), Bled, 3.–7. 9. 2007
3. 2nd European School in Materials Science, MONS, Ljubljana, 21.–26. 5. 2007
4. European Science Foundation (ESF) Workshop “Towards single-spin physics”, MONS, Ljubljana, 30. 11. 2007
5. F5 department brainstorming day, Bistra, 17. 10. 2007
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In: European Intensive Program - Galenos Course, 16th September 2007 - 2nd October
2007: Skin Barrier Function: “Cutaneous Absorption and Environmental Factors”,
Claude Bernard University, Lyon, France, [S.l., s.n.], 2007, 1 str..

5. Cene Filipič, Adrijan Levstik
Critical exponents of ferroelectrics SrTi18O3
In: Proceedings of the 8th Russia/CIS/Baltic/Japan Symposium on Ferroelectricity: 15-
19, 2006, Tsukuba(Ferroelectrics, vol. 346-348), New York, Gordon and Breach, 2007,
Vol. 346, pp. 16-19, 2007.

6. Maša Kandušer, Marjeta Šentjurc, Damijan Miklavčič
Cell membrane fluidity at different temperatures in relation to electroporation
effectiveness of cell line V79
In: 11th Mediterranean Conference on Medical and Biological Enginering and
Computing 2007, 26-30 June, 2007, Ljubljana, Slovenia(IFMBE proceedings, vol. 16),
Tomaž Jarm, ed., Peter Kramar, ed., Anže Županič, ed., New York, Springer,
International Federation for Medical and Biological Engineering, 2007, pp. 570-573.

7. Dimitrij Najdovski, Ivo Šlaus, Aleksander Zidanšek
Adaptive modelling of development: self organized critical dynamics of the civilization growth
In: CD proceedings, 4th Dubrovnik Conference on Sustainable Development of Energy,
Water and Environment Systems, Dubrovnik, Croatia, June 2007, Zvonimir Guzović,
ed., Neven Duić, ed., Marko Ban, ed., [S. l., s. n.], 2007, 7 str..

8. Dimitrij Najdovski, Aleksander Zidanšek, Robert Blinc
Detection of water leakages with ground penetrating radar
In: CD proceedings, 4th Dubrovnik Conference on Sustainable Development of Energy,
Water and Environment Systems, Dubrovnik, Croatia, June 2007, Zvonimir Guzović,
ed., Neven Duić, ed., Marko Ban, ed., [S. l., s. n.], 2007, 8 str..

9. Ana Nemec, Zlatko Pavlica, David A. Crossley, Damijan Eržen, Marjeta Šentjurc
Treating periodontal disease with nitric oxide synthase inhibitors - Risking systemic side effects?
In: Proceedings of the 16th European Congress of Veterinary Dentistry: September 13th
- 15th, 2007, Hague, Netherlands, Oliver Gauthier, ed., Nantes, EVDS-European
Veterinary Dental Society, 2007, pp. 47-54.

10. Ana Nemec, Zlatko Pavlica, David A. Crossley, Irena Zdovc, Milan Petelin, Marjanca
Nemec, Marjeta Šentjurc
Systemic response to aspiration of gram negative pathogens and treatment with nitric
oxide synthase inhibitors
In: 10th World Veterinary Dental Congress, Guarujá, SP, Brazil, April 25-27, 2007,
Guarujá, [s. n.], 2007, Vol. 27, No. Suppl., pp. 49-51, 2007.

11. Matija Pipan, Tanja Arh
Evaluation and selection of learning management systems
In: Ustvarjalna organizacija: zbornik 26. mednarodne konference o razvoju organizacijskih
znanosti, Slovenija, Portorož, 28.-30. marec 2007: proceedings of the 26th International
Conference on Organizational Science Development, Slovenia, Portorož, March, 28th-30th,
2007, Vladislav Rajkovič, ed., Tomaž Kern, ed., Miroljub Kljajić, ed., Robert Leskovar, ed., Janez
Mayer, ed., Goran Vukovič, ed., Kranj, Moderna organizacija, 2007, pp. 1478-1486.

12. Robert Repnik, Zlatko Bradač, Samo Kralj
Material properties of mixtures
In: Experimental analysis of nano and engineering materials and structures: proceedings
of the 13th International Conference on Experimental Mechanics, Alexanroupolis, Greece,
July 1-6, 2007, E. E. Gdoutos, ed., Dordrecht, Springer, cop. 2007, pp. [1-8].

13. Muriel Sales, Miha Čekada, Janez Dolinšek, (8 avtorjev)
Cold welding and fretting tests on quasicrystal coating under vacuum
In: Proceedings(SP, 616), The 10th International Symposium on Materials in a Space
Environment & The 8th International Conference on Procetion of Materials and
Structures in a Space Environment, 19-23 June 2006, Collioure, France, B. Battrick, ed.,
Noordwijk, European Space Agency, 2006, 7 str..

14. Igor Serša, Ana Sepe, Urška Mikac
MRI study of polenta gelatinization during cooking
In: Magnetic resonance in food science: from molecules to man: [proceedings of the 8th
International Conference on the Applications of Magnetic Resonance in Food Science, 16-
19 July 2006, University of Nottingham](Special publication, no. 310), Imad A. Farhat, ed.,
P. S. Belton, ed., Graham Alan Webb, ed., Cambridge, RSC Pub., cop. 2007, pp. 141-147.

15. Andrijana Sever Škapin, Urška Lavrenčič Štangar, Romana Cerc Korošec, Janez Štrancar
Recent photocatalytic R&D activities in Slovenia
In: Photocatalytical applications, standardization and testing methods: proceedings of
the 2nd Meeting of Working Group 2, Hotel Vltava, Rez u Prahy, Czech Republic, 19-20
April 2007, P. Lukes, ed., Frantisek Peterka, ed., Prague, NANOPIN, COST, 2007, [17 f.].

16. Janez Stepišnik, Samo Lasič, Aleš Mohorič, Igor Serša, Ana Sepe
Velocity autocorrelation spectra of fluid in porous media measured by the CPMG
sequence and constant magnetic field gradient
In: Proceedings of the 8th International Bologne Conference on Magnetic Resonancein
Porous Media, Bologna, 2006(Magnetic resonance imaging, vol. 25, no. 4), New York,
Pergamon Press, 2007, vol. 25, no. 4, pp. 517-520, 2007.

17. Janez Štrancar
Pasivna hiša - od načrtovanja do delovanja
In: [Zbornik predavanj], Dnevi energetikov 2007 [tudi] 9. konferenca energetskih menedžerjev
Slovenije, Portorož, 2. in 3. april 2007, Tomaž Fatur, ed., Ljubljana, Časnik Finance, 2007, 17 str..

18. Zvonko Trontelj, Robert Blinc, Janko Lužnik, Janez Pirnat, Vojko Jazbinšek, Tomaž Apih,
Veselko Žagar, Janez Seliger
New achievements in NQR studies of energetic materials
In: Proceedings of the 10th seminar New treds in research of energetic materials: held
at the University of Pardubice, Pardubice, University of Pardubice, 2007, pp. 350-356.

19. Polona Umek, Matej Pregelj, Alexandre Gloter, Pavel Cevc, Miran Čeh, Urša Pirnat, Denis Arčon
Titanate nanostructures doped with Cu2+ ions; EPR and TEM characterization
In: Engineering of crysalline materials properties: state-of-the-art in modelling, design,
applications: lecture notes and poster abstracts, 39th Course, a Nato Advanced Study
Institute, Erice, Italy, 7 to 17 June 2007, Lia Addadi, ed., Juan Novoa, ed., Dario Braga,
Erice, International School of Crystallography, 2007, Zv. 2, pp. 646-647.

20. Jernej Vidmar, Barbara Grobelnik, Urška Mikac, Gregor Tratar, Aleš Blinc, Igor Serša
Laminar axially directed blood flow promotes blood clot dissolution: mathematical
modeling verified by MR microscopy
In: 11th Mediterranean Conference on Medical and Biological Enginering and
Computing 2007, 26-30 June, 2007, Ljubljana, Slovenia(IFMBE proceedings, vol. 16),
Tomaž Jarm, ed., Peter Kramar, ed., Anže Županič, ed., New York, Springer,
International Federation for Medical and Biological Engineering, 2007, pp. 859-863.

21. Aleksander Zidanšek, Dimitrij Najdovski, Robert Blinc
Renewable energy potential in South East Europe
In: CD proceedings, 4th Dubrovnik Conference on Sustainable Development of Energy,
Water and Environment Systems, Dubrovnik, Croatia, June 2007, Zvonimir Guzović,
ed., Neven Duić, ed., Marko Ban, ed., [S. l., s. n.], 2007, 5 str..

TEXTBOOKS AND LECTURE NOTES
1. Andrej Vilfan, Gojmir Lahajnar

Zbirka računskih nalog iz biofizike z nakazanimi rešitvami
(Knjižna zbirka Scripta), Ljubljana, Študentska založba, 2007.

2. Milan Ambrožič, Gorazd Planinšič, Erik Karič, Samo Kralj, Mitja Slavinec, Aleksander Zidanšek
Fizika, narava, življenje, Učbenik za pouk fizike v 8. razredu devetletne osnovne šole
(Raziskovalec 8), 1. izd., Ljubljana, DZS, 2000.

3. Robert Blinc
Magnetoelektriki
Ljubljana, Institut Jožef Stefan, Mednarodna podiplomska šola Jožefa Stefana, 2007.

4. Zdravko Kutnjak
Meritev kompleksne dielektrične konstante v ferroelektrikih: študijsko gradivo in
navodila za vajo Kompleksna sielektrična konstanta v ferroelektrikih pri Praktikumu IV
Ljubljana, Fakulteta za matematiko in fiziko, Oddelke za fiziko, 2007.

5. Zdravko Kutnjak
Opis aparature, dodatna navodila ter spremna literatura za izvedbo praktične vaje
“Meritev kompleksne dielektrične konstante”: študijsko gradivo
Ljubljana, Mednarodna podiplomska šola Jožefa Stefana, [2007].

6. Zdravko Kutnjak
Selected chapters from physics: supplemental materials and seminars: lectures given at the Jožef
Stefan International Postgraduate School within the course of Physics of Materials
Ljubljana, Jožef Stefan International Postgraduate School, [2007].

PATENT APPLICATIONS
1. Robert Blinc, Zvonko Trontelj, Janko Lužnik, Tomaž Apih, Gojmir Lahajnar

Polaritation-enhanced double-channel NQR/NMR detection of solid and liquid
explosives with multi pulse sequences: Patent application No. 200700014
Ljubljana, Urad RS za intelektualno lastnino, 2007.

2. Stanislav Gobec, Andreja Kovač, Alja Brajić, Slavko Pečar, Julieanne Bostock, Ian
Chopra, Roman Lenaršič, Sergeja Bombek, Marijan Kočevar, Slovenko Polanc
Diazenedicarboxamides as inhibitors of D-alanine: D-alanine ligaes (Ddl) : European
patent no. EP07468010, publication date: 07. avgust 2007
Munich, European Patent Organisation, 2007.

3. Aleš Mrzel, Maja Remškar, Adolf Jesih, Marko Viršek
Procedure for the synthesis of nanotubes and fullerene-like nanostructures of
dichalkogenides of transition metals: Patent application No. P-200700081
Ljubljana, Urad RS za intelektualno lastnino, 20072007.
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4. Aleš Mrzel, Maja Remškar, Marko Viršek, Adolf Jesih
Procedure for the synthesis of quasi one-dimensional structures of dichalkogenides and
oxides of transition metals: Patent application No. 200700233
Ljubljana, Urad RS za intelektualno lastnino, 2007.

5. Igor Muševič, Miha Škarabot, Slobodan Žumer, Miha Ravnik
Metamaterials and resonant materials based on dispersions of colloids and
nanoparticles in nematic liquid crystals
Ljubljana, Urad RS za intelektualno lastnino, 2007.

6. Igor Muševič, Miha Škarabot, Slobodan Žumer, Miha Ravnik
Metamaterials and resonant materials based on liquid crystal dispersions of colloidal
particles and nanoparticles : application patent no. 07006702.0-2216
Munich, European Patent office, 2007.

7. Kristina Nadrah, Marija Sollner Dolenc, Slavko Pečar
Modulators of  integrine receptors αVβ3, αVβ5 and α5β1 with  3-phenyl-1,2,4-
oxadiazole skeleton: Patent application No. SI P-200700159
Ljubljana, Urad Republike Slovenije za intelektualno lastnino, 02.07.2007.

8. Kristina Nadrah, Marija Sollner Dolenc, Slavko Pečar
Modulators of integrine receptors αVβ3, αVβ5 and α5β1 with 1,3,5-triazine skeleton:
Patent application No. SI P-200700160
Ljubljana, Urad Republike Slovenije za intelektualno lastnino, 02.07.2007.

9. Kristina Nadrah, Marija Sollner Dolenc, Slavko Pečar
Sythesis of amidines and theris derivatives : Patent application No. SI P-200700096,
Ljubljana, Urad Republike Slovenije za intelektualno lastnino, 19.4.2007.

10. Aleš Obreza, Rok Frlan, Nina Vobovnik, Andreja Kovač, Didier Blanot, Slavko Pečar, Stanislav Gobec
New arylsulfonohydrazide inhibitors of enzymes MurC and MurD : European patent no.
EP07468004, publication date: 11. april 2007
Munich, European Patent Organisation, 2007.

11. Theo Rasing, Sergiy Lazarenko, Igor Muševič, Miha Škarabot, Marko Uplaznik
Multistable liquid crystal device : patent application no. 06077121.9-2205
Munich, European Patent Office, 2007.

12. Maja Remškar, Marko Viršek, Miha Kocmur, Adolf Jesih
Procedure for the synthesis of threadlike tungsten oxide W5O14: Patent application No. P-200700045
Ljubljana, Urad RS za intelektualno lastnino, 2007.

THESES
Ph. D. Theses
1. Janez Leskovec: Electrolytic deposition of AgCl in dentine channels (Adrijan Levstik)
2. Boštjan Markun: Casimir effect in smectic liquid crystals     (Slobodan Žumer)
3. Janez Mravljak: Interactions of spin-labeled derivatives of perifosine and miletefosine

with model and cell membranes (Slavko Pečar)
4. Rok Žitko: Many-particle effects in resonant tunneling of electrons through

nanostructures (co-mentor Igor Muševič)

B. Sc. Theses
1. Matej Bobnar: Study of hydrogen diffusion in a metal alloy Zr-Cu-Ni-Al with the method

of NMR (Janez Dolinšek)
2. Maja Garvas: Study on the formation of membrane domains in sphingomyelin/

cholesterol vesicles by electron paramagnetic resonance (co-mentor Marjeta Šentjurc)
3. Janja Goršek: Osmotic volume changes in human erythrocyte due to effects of Hg2+, Pb2+

and Cd2+ on membrane channels (Gojmir Lahajnar)
4. Matjaž Humar: Behavior of two-dimensional nematic colloidal crystals in the presence

of an electric field (Igor Muševič, co-mentor Miha Škarabot)
5. Mirko Kokole: Proton spin-lattice relaxation in monodomain liquid crystal elastomers

(Boštjan Zalar, co-mentor Tomaž Apih)
6. Barbara Sobotič: Influence of NO and HgCl2 on water transport and shape of human

erythrocyte (Gojmir Lahajnar, co-mentor Slavko Pečar)

INTERNATIONAL PROJECTS
1. Multifunctional Ceramic Layers with High Electromagnetoelastic Coupling in Complex

Geometries
MULTICERAL, 6. FP
NMP3-CT-2006-032616
EC; Prof. Andrei Kholkin, University of Aveiro, Dept. of Ceramics & Glass Engineering,
Aveiro, Portugal
Prof. Robert Blinc, Prof. Marija Kosec, Dr. Janez Holc, Prof. Raša Pirc

2. Synthesis and Characterization of Electromechanically Active Composites of Mesogenic
Elastomers and Electrically Active Nanoparticles
ELACEM, 6. FP
MEIF-CT-2006-039643, EC
Asst. Prof. Boštjan Zalar, Dr. Valentina Domenici

3. Reliable, Tuneable and INexpensive Antennas by collective fabrication processes
RETINA, 6. FP
AST4-CT-2005-516121
EC; Dr. Volker Ziegler, EADS Deutschland GmbH, Corporate Research Centre, Dept. LG-
ME, München, Germany
Dr. Vid Bobnar, Prof. Marija Kosec, Asst. Prof. Barbara Malič

4. Complex Metallic Alloys
CMA, 6. FP, NoE
NMP3-CT-2005-500140
EC; Centre National de la Recherche Scientifique, Paris, France
Prof. Janez Dolinšek, Dr. Peter Panjan, Prof. Spomenka Kobe

5. Safe Production and Use of Nanomaterials
NANOSAFE2, 6. FP
NMP2-CT-2005-515843
EC; Frederic Schuster, Commissariat a l”Energie Atomique, Grenoble, France
Asst. Prof. Maja Remškar

6. Fullerene-based Opportunities for Robust Engineering: Making Optimised Surfaces for
Tribology
FOREMOST, 6. FP
515840-2
EC; Alberto Alberdi, Fundacion Tekniker, Eibar, Spain
Asst. Prof. Maja Remškar, Marko Žumer, B. Sc.

7. Improving the Understanding of the Impact of Nanoparticles on Human Health and the
Environment
IMPART, 6. FP
013968
EC; Mark Pullinger, Chalex Research Ltd., Torquay, Great Britain
Asst. Prof. Maja Remškar

8. A Quadrupole Resonance Instrument for the Clearance of Abandoned Minefields
NATO SfP - Minefield Detection
NATO SfP – 978007
3311-05-837009
NATO Scientific Affairs Division; Prof. J. A. S. Smith, King’s College London, Chemistry

Department Strand, London, Great Britain
Dr. Tomaž Apih

9. Advanced Paramagnetic Resonance Methods in Molecular Biophysics
COST P15, EC
Dr. Janez Štrancar

10. Origin of Live and Early Evolution; Preparation and Properties of Functional Vesicles as
Protocell Models
COST D-27, EC
Dr. Marjeta Šentjurc

11. Multidisciplinary Frontiers of Magnetic Resonance
EMAR
ESF - European Science Foundation, Strasbourg, France
Prof. Janez Dolinšek

12. Microscopy and Magnetic Resonance Study of Derivatized One-dimensional Titanate-
based and Carbon Nanostructures and Their Adsorption Potential Toward NO2
PROTEUS, BI-FR07-PROTEUS-007
Dr. Alexandre Gloter, Laboratoire de Physique des Solides CNRS UMR 8502, Université Paris-Sud,
Laboratoire de physique des Solides, CNRS UMR 8502-Université Paris-Sud, Orsay, France
Dr. Polona Umek

13. Novel Soft Matter with Unusual Optical and Physical Properties: Nanostructured Liquid-
crystal Microemulsions and Elastomers
BI-GR/04-06-015
Prof. George Nounesis, Molecular Biophysics Group, Institute of Radioisotopes and
Radiodiagnostic Products, NCSR “Demokritos”, Agia Paraskevi, Athens, Greece
Prof. Zdravko Kutnjak

14. Novel Solid-state Intermetallic Materials for Hydrogen Storage and Advanced Characterizations
BI-GR/04-06-018
Dr. Sofoklis S. Makridis, Institute of Nuclear Technology and Radiation Protection,
NCSR “Demokritos”, Agia Paraskevi, Athens, Greece
Prof. Albert Prodan

15. Complex Metallic Alloys
BI-HR/07-08-010
Dr. Ana Smontara, Institute of Physics, Zagreb, Croatia
Prof. Janez Dolinšek

16. Application of Advanced Pulsed EPR Techniques in the Research of New Fullerene-based
Materials: Structural Properties of Li4C60
BI-HR/06-07-005
Prof. Boris Rakvin, Rudjer Bošković Institute, Zagreb, Croatia
Dr. Denis Arčon

17. NMR Study of Collective Orientational Fluctuations in the Smectic Phases
BI-PT/06-07-003
Prof. Pedro Sebastiao, Centro de Fisica da Matéria Condensada da Universidade de
Lisboa, Lisbona, Portugal
Prof. Marija Jamšek Vilfan

18. Influence of Disorder on Critical Phase Behavior
BI-RO/05-06/002
Prof. Popa-Nita Vlad, Faculty of Physics, University of Bucharest, Bucharest, Romania
Prof. Samo Kralj
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19. Transtition Metals Dichalcogenide Nanotubes: Theoretical and Experimental
Investigations of Mechanical and Electro-optical Properties
BI-CS/06-07-007
Prof. Milan Danmjanovič, Faculty of Physics, University of Belgrade, Belgrade, Serbia
Asst. Prof. Maja Remškar

20. EPR Investigation of Surface Active Antidepressant Drug - Membrane Interactions
BI-TR/05-08-001
Prof. Maral Sünnetçiođlu, Hacettepe University, Department of Physics Engineering,
Beytepe-Ankara, Turkey
Dr. Marjeta Šentjurc

21. The Incommensurate Structure Dynamics in Conditions of Strong Pinning in Dielectric Crystals
BI-UA/05-06-006
Dr. Sergiy Sveleba, Faculty of Electronics, Lviv Ivan Franko National University, Lviv, Ukraine
Dr. Igor Muševič

22. Photonic Liquid Crystals
BI-UA/07-08-002
Vassili Nazarenko, Institute of Physics, National Academy of Science of Ukraine, Kyiv, Ukraine
Dr. Igor Muševič

23. The Incommensurate Structure Dynamics in Conditions of Strong Pinning in Dielectric Crystals
BI-UA/07-08-006
Dr. Sergiy Sveleba, Faculty of Electronics, Lviv Ivan Franko National University, Lviv, Ukraine
Dr. Tomaž Apih

24. Applications of MoS2 and WS2 Nanotubes
BI-US/06-07-016
Seabaugh Alan, University of Notre Dame, Electrical Engineering, Notre Dame, IN, USA
Asst. Prof. Maja Remškar

25. Magneto-resonance Study of New Porous Materials for Electrodes in Li-based Batteries
BI-US/06-07-037
Brunel Louis Claude, National High Magnetic Field Laboratory, Tallahasse, FL, USA
Dr. Andrej Zorko

R & D GRANTS AND CONTRACTS
1. Study of magnetism in new complex materials

Asst. Prof. Denis Arčon
2. Specificity of interaction of some cytolytic proteins with membrane lipid domains

Dr. Marjeta Šentjurc
3. Extrmophiles as a source of novel bioacitve substances

Dr. Marjeta Šentjurc
4. Spectroscopic imaging of mechanical stress fields in mesomorphic elastomers with

magnetic resonance
Prof. Boštjan Zalar

5. Colloidal particles in 2D free standing ferroelectric smetic films
Prof. Igor Muševič

6. Biosignal transduction and membrane domain structure
Asst. Prof. Janez Štrancar

7. Transport dielectric and thermodybamic properties of nanostructured and novel materials
Prof. Zdravko Kutnjak

8. Dielectric spectroscopy of electroactive polymer composites
Asst. Prof. Vid Bobnar

9. MRI research of wood as a material and as a live tissue
Dr. Mojca Urška Mikac

10. Selforganization of molecular nanomagnets in nanotubes
Dr. Polona Umek

11. Novel nanostructured materials with giant electromechanical response, soft elasticity and
unusual physical properties: thermal, dielectric, transport and selforganization studies
Prof. Zdravko Kutnjak

12. Organic and inorganic percolative composites with giant dielectric constant
Asst. Prof. Vid Bobnar

13. Self-assembly of nanoparticles in 2D nematic colloidal crystals: photonic crystals and
metamaterials
Prof. Igor Muševič

14. Analysis and optimization of thrombolysis by magnetic resonance microscopy
Asst. Prof. Igor Serša

15. NQR - nondestructive method for study of polymorphism in pharmacy
Dr. Tomaž Apih

16. New nanomaterials as a support for ecotechnological optimization
Dr. Polona Umek, Prof. Robert Blinc

17. numerical detection of nanoparticles in air
Asst. Prof. Maja Remškar

18. Analysis, computer modeling and optimization of the storage of explosives
Dr. Janez Pirš

19. Selfcleaning materials for antimicrobial protection of surface of vechicles and equipment
Ass. Prof. Janez Štrancar

20. Rapid two-channel NQR/NMR detection of solid and liquid explosives
Dr. Tomaž Apih

21. Development of super-hard PA composites
Asst. Prof. Denis Arčon

22. Computer based electronic system for controlling the storage of explosives
Dr. Janez Pirš

23. Thermally stable antioxidants and food stability
Dr. Marjeta Šentjurc

24. Quasicrystals as new materials for hydrogen storage
Prof. Janez Dolinšek, Dr. Martin Klanjšek

25. Complex Metallic Alloys - Novel materials for the Future
Dr. Peter Jeglič

26. Preparation of Supported Lipid Membranes with Enzymes for Development of
Biosensors
Dr. Zoran Arsov

27. Magnetism in Geometrically Frustrated Two-Dimensional Spin Systems
Dr. Andrej Zorko

28. A new and effective large-scale synthesis of sub-stoichiometric conductive tungsten
nanowires as precursors for nanotubes
Dr. Maja Mrak

29. Study of one- and two-dimensional antiferromagnets with spin gap
Asst. Prof. Denis Arčon

30. Monitoring of aging of nitrocellulose-based propellants
Dr. Tomaž Apih, Prof. Igor Muševič

31. Smart functional hard coatings for increased durability of defence-related equipment
Prof. Janez Dolinšek

32. Biodosimetry by magnetic resonance methods
Dr. Marjeta Šentjurc

33. Ecotechnological 1D nanomaterials: Synthesis and characterisation of 1D titanate
nanomaterials doped with transition metal ions
Dr. Polona Umek

RESEARCH PROGRAMS
1. Experimental biophysics of complex systems

Ass. Prof. Janez Štrancar
2. Physics soft matter, surfaces and nanostructures

Prof. Slobodan Žumer
3. NMR and dielectric spectroscopy condesed matter: smart new materials and

translational symmetry breaking
Prof. Rober Blinc

NEW CONTRACTS
1. Development of the »back-end« production technology of LCD

Balder d.o.o.
Dr. Janez Pirš

2. Expert opinion on automatic LCD light shutters
Balder d.o.o.
Dr. Janez Pirš

3. Artificial nose
Ministry of defence
Prof. Igor Muševič

VISITORS FROM ABROAD
1. dr. Karl Höhenner; TEMAS AG; Arbon, Switzerland, 30.-31. 1. 2007
2. prof. dr. Chris Smith, School of Engineering and Computer Science, University of

Exeter, Exeter, Devon, Great Britain, 31. 1.-2. 2. 2007
3. mag. Dilek Dogan, Hacetteepe University, Ankara, Turkey, 4. 2.-16. 6. 2007
4. prof. dr. Shin-Won Kang, Korea basic Science Institute, Daejeon, S. Korea, 23. 3.-26. 3. 2007
5. dr. Hwanuk Kim, Korea basic Science Institute, Daejeon, S. Korea, 23. 3. - 26. 3. 2007
6. prof. dr. Vlad Popa-Nita, Faculty of Physics University of Bucharest, Bucharest,

Romania, 15. 4.-25. 4. 2007
7. prof. dr. Henk Van As, Wageningen University, Agrotechnology and Food Sciences,

Wageningen, Netherlands, 24. 4.-25. 4. 2007

8. prof. dr. Chris Ewels, Institute of Materials, University of Nantes, Nantes, France, 8. 5.-10. 5. 2007
9. Evangelia Karatairi, NCSR Demokritos, Aghia Paraskevi, Greece, 14. 5.-3. 6. 2007
10. Andrej Pintar, McHill University, Montreal, Canada;, 8. 5.-17. 8. 2007
11. prof. dr. Daniele Finotello, Kent State University, Kent, Ohio, USA, 21. 5.-26. 5. 2007
12. dr. Marco Capitanio, European Laboratory for Nonlinear Spectroscopy - LENS, Firenze,

Italy, 4. 6.-6. 6. 2007
13. prof. dr. Rudi H. Nussbaum, University of Oregon, Eugene, USA, 7. 6.-8. 6. 2007
14. prof. dr. Valentin S. Vikhnin, Ioffe Institute Sankt Petersburg, S. Petersburg, Russia, 26. 8.-9. 9. 2007
15. doc. dr. Edib Dobardžić, Faculty of Physics University of Belgrade, Belgrade, Serbia, 1. 6.-19. 6. 2007
16. prof. Albano Cavaleiro, Departamento de Engenharia Mecanica, FCTUC-Universidade de

Coimbra Rua Luis Reis Santos, Coimbra, Portugal, 14. 6. 2007
17. prof. Lev Rapoport, Holon Institute of Technology, Holon, Israel, 16. 6. 2007
18. dr. Andriy Nych, Institute of Physics, National Academy of Sciences (NAS) of Ukraine,

Kijev, Ukraine, 26. 6.-2. 12. 2007

Department of Solid State Physics F-5
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19. dr. Anka Trajkoska Petkoska, University Rochester, Rochester, USA, 27. 6.-28. 6. 2007
20. prof. Andrzej Budkowski, Department for Physics, University of Krakow, Krakow,

Poland, 7. 7.-9. 7. 2007
21. prof. Bogdan Kotur, Department of Inorganic Chemistry, Lviv University, Lviv Ukraine;

13. 7.-17. 7. 2007
22. prof. dr. Pedro Sebastiao, Technical University of Lisbon, Lisbon, Portugal, 16. 8.-24. 8. 2007
23. prof. dr. Yoshihiro Ishibashi, Faculty of Business, Aichi Shukutoku University,

Nagakute-cho, Japan, 20. 8.-3. 9. 2007
24. prof. dr. Theo Rasing, Faculty of Science, Radbound University Nijmegen, Nijmegen,
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49. dr. Pedro Sebastiao, Technical University, Lisbon, Portugal, 2. 12.-7. 12. 2007
50. dr. Daniele Biglino, Max-Planck-Institut für Bioanorganische Chemie, Mülheim an der

Ruhr, Germany, 3. 12. 2007
51. prof. Saw Wai Hla, Department for Physics and Astronomy, Ohio University, Athens,

USA, 18. 12. 2007-3. 1. 2008
52. prof. Mladen Horvatič, CNRS Grenoble, Grenoble, France, 6. 11.-9. 11. 2007
53. prof. dr. malcolm Heggie, University of Brighton, Brighton, UK, 11. 12.-14. 12. 2007

STAFF
Researchers
1. Asst. Prof. Tomaž Apih
2. Asst. Prof. Denis Arčon
3. Prof. Robert Blinc
4. Asst. Prof. Vid Bobnar.
5. Dr. Pavel Cevc
6. Prof. Janez Dolinšek
7. Dr. Valentina Domenici, left 13. 11. 2007
8. Dr. Cene Filipič
9. Prof. Marija Jamšek Vilfan
10. Prof. Samo Kralj*
11. Prof. Zdravko Kutnjak
12. Prof. Gojmir Lahajnar
13. Prof. Adrijan Levstik
14. Dr. Mojca Urška Mikac
111115.5.5.5.5. PrPrPrPrProf. Igor Mušeof. Igor Mušeof. Igor Mušeof. Igor Mušeof. Igor Muševič, Head*vič, Head*vič, Head*vič, Head*vič, Head*
16. Prof. Slavko Pečar*
17. Dr. Janez Pirš
18. Prof. Albert Prodan
19. Asst. Prof. Maja Remškar
20. Prof. Janez Seliger*
21. Asst. Prof. Igor Serša
22. Prof. Janez Stepišnik*
23. Dr. Marjeta Šentjurc
24. Dr. Miha Škarabot
25. Asst. Prof. Janez Štrancar
26. Dr. Polona Umek
27. Dr. Herman Josef Petrus Van Midden
28. Asst. Prof. Andrej Vilfan
29. Prof. Boštjan Zalar
30. Prof. Aleksander Zidanšek
31. Prof. Slobodan Žumer*
Postdoctoral associates
32. Dr. Zoran Arsov
33. Dr. Marjetka Conradi
34. Dr. Alan Gregorovič
35. Dr. Peter Jeglič
36. Dr. Martin Klanjšek
37. Dr. Tilen Koklič
38. Dr. Andrija Lebar
39. Dr. Maja Mrak, left 19.6. 2007
40. Dr. Andrej Zorko
41. Rok Žitko, B. Sc.

Postgraduates
42. Zrinka Abramović, M. Sc.
43. Matej Bobnar, M. Sc.
44. Goran Bobojevič, M. Sc.
45. Iztok Dogša, B. Sc.
46. Anton Gradišek, B. Sc.
47. Matjaž Humar, B. Sc.
48. Bojan Marin***, M. Sc.
49. Matej Pregelj, B. Sc.
50. Brigita Rožič, B. Sc.
51. Uroš Tkalec, B. Sc.
52. Dr. Jernej Vidmar
53. Marko Viršek, B. Sc.
54. Andrej Vrečko, B. Sc.
55. Stanislav Vrtnik, B. Sc.
56. Blaž Zupančič, B. Sc.
Technical officers
57. Ivan Iskra, B. Sc.
58. Dr. Orest Jarh***
59. Ivan Kvasić, B. Sc.
60. Bojan Ložar, B. Sc.
61. Ass. Prof. Dušan Ponikvar*
62. Milan Rožmarin
63. Dr. Janez Slak*
64. Marta Vidrih, B. Sc.
65. Erik von Zupanič, B. Sc.
Technical and administrative staff
66. Andreja Berglez, B. Sc.
67. Dražen Ivanov
68. Mirko Kokole, left 1.4.2007
69. Davorin Kotnik
70. Silvano Mendizza
71. Marjanca Nemec
72. Iztok Ograjenšek
73. Silvija Pirš
74. Ana Sepe
75. Marjetka Tršinar
76. Veselko Žagar

* Full-time faculty member
*** Member of industrial or other organisation



75Annual Report 2007

DEPARTMENT FOR COMPLEX
MATTER F-7

Head:

Prof. Dragan D. Mihailović

The research within the Department of Complex Matter encompasses a variety of research
fields, ranging from the synthesis of new materials to fundamental investigations of the
elementary excitations in complex systems. These include anything from nano-biosystems and
biomolecules to superconductors and nanowires. The experimental methods used are suitably
diverse, from synthetic chemistry to biomedicine and femtosecond laser spectroscopy to
magnetometry. Last year’s research achievements are thus quite diverse.

The activities in the department can be grouped together into a number of thematically inter-related research areas:

UltrUltrUltrUltrUltrafafafafafasasasasast st st st st studies of electrtudies of electrtudies of electrtudies of electrtudies of electron dynamics in difon dynamics in difon dynamics in difon dynamics in difon dynamics in difffffferererererent syent syent syent syent syssssstttttemsemsemsemsems
The field of research on the relaxation processes of photoexcited electrons in strongly correlated electron systems

remains one of our main research topics. Several experimental studies of carrier relaxation phenomena in strongly
correlated electron systems have been performed using femtosecond time-resolved techniques. The aim of the
ongoing research is to gain additional information about the nature of the low-lying excitations in these materials,
and to explore the nature and strength of the interactions of electrons with other low-lying excitations.

As an important contribution to the understanding of the nature of the pairing in high-temperature
superconductors we should point out our study of relaxation processes in the cuprate superconductor La2-xSrxCuO4.
The research focus was on the dynamics in the high-excitation regime utilizing high-energy optical pulses from a
Ti:sapphire amplifier. Since the optical pulse energy is high enough to completely suppress the superconductivity,
we were able to accurately determine the absorbed energy density required to completely suppress the
superconductivity. Interestingly, this absorbed energy density is more than an order of magnitude higher than the
thermodynamically measured condensation energy. This fact implies that following the photoexcitation most of
the energy is stored in a bosonic subsystem. By performing a detailed study of all the possible relaxation channels,
we could conclude that the only possible candidates for the bosonic subsystem are lattice excitations. This suggests
that high-frequency phonons are responsible for pairing in the cuprates.
The paper is currently under review in Physical Review Letters.

We have performed systematic measurements of photo-induced
absorption (PIA) in LaSrAlO4. While this material is potentially interesting
for the development of an all-solid-state laser, the main motivation for
studies of the PIA stems from the fact that PIA in near-infrared seems to be
characteristic for oxide systems, including high-temperature cuprate
superconductors. At low temperatures we have observed strong PIA centred
at around 0.7 eV. By performing systematic studies, varying the excitation
density, the density of the near-infrared light, the temperature and the
concentration of the oxygen defects we have found that the strong PIA in the near-infrared is due to the trapping of
photo-excited carriers near oxygen defects. This work has been published in Physical Review B 76, 054304 (2007).

We studied the equilibrium and non-equilibrium optical properties of Mo6S3I6 nanowires. By means of opto-acoustics
we have measured the propagation of sound in a random Mo6S3I6 nanowire network for the first time. The pump-
probe technique allows us to measure the reflection of an optical pulse from a propagating acoustical disturbance in
spite of very high sound damping in the rather porous network medium. We used a range of different laser wavelengths,
from 0.7 to 2.4 mm, and a measurement of the refractive index, to obtain a value of the sound velocity.

The absorption of oriented thin films of Mo
6
S

3
I

6
 nanowires shows good qualitative agreement with density

functional theory calculations (in collaboration with department F1). The broad features indicate the large density
of interpenetrating electron sub-bands as well as the damping of transitions and the disorder in the bulk. The
electron relaxation from a non-equilibrium situation was explored with femtosecond pump-probe spectroscopy.
We found a cascade relaxation involving three distinct states determined the lifetimes of these states, which cover
the ranges from a hundred fs to a ns. We are currently examining the electronic nature of these states with further
spectroscopic methods, such as electromodulation. Some of these results are already published in Phys. Stat. Sol. B
244, 4152 (2007) and J. Appl. Phys., 102, 013510-1 (2007).

In order to break away from the current
limitations in molecular electronic circuit design,
a new method needs to be invented for the
connection of single-molecule devices to the
outside world. The connection needs to be made
reliably, using covalent bonds and with simple
high-yield self-assembly protocols.
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The two-dimensional RTe3 family (R = Ho, Dy, Tb) with its charge-density wave (CDW) ordering was studied
with ultrafast spectroscopy. In the responses both the collective (i.e., the amplitude mode) and single-particle
excitations were observed. It was shown that in the HoTe3 compound below the phase transition to the 2-dimensional
CDW state at Tc2 = 126 K, which is characterized with two different wavevectors, two oscillatory modes are observed
with the frequencies 2.133 THz and 1.740 THz at 10 K. The first disappears above the 2-dimensional CDW phase-
transition temperature, while the second persists up to the 1-dimensional CDW transition temperature at Tc1 = 286
K. This observation can presumably be interpreted as the coexistence of two amplitude modes below the 2-
dimensional CDW phase-transition temperature. An analysis of the single-particle dynamics allowed us to estimate
accurately the values of the CDW gaps of the compound.

The time-resolved Magnetooptical Kerr effect (TRMOKE) in the insulating ferromagnetic phase in (Pr,Ca)MnO3

thin films on different substrates was measured as a function of temperature in magnetic fields up to 1.1T. The
phot-oinduced Kerr rotation and ellipticity show a remarkably different magnetic-field dependence. From a
comparison with the static Kerr rotation and ellipticity we concluded that two different magnetic phases are present
in the samples at low temperatures. A comparison of the temporal dependence of the photo-induced Kerr signals
with the photo-induced reflectivity indicates that upon photo-excitation changes to the volume fraction of these
phases take place on a timescale of a few tens of picoseconds. A paper on this subject is currently in preparation.

TheorTheorTheorTheorTheoreeeeetical stical stical stical stical studies on the nanoscaletudies on the nanoscaletudies on the nanoscaletudies on the nanoscaletudies on the nanoscale
On the basis of extensive Monte-Carlo simulations of the lattice-gas model

with competing anisotropic Jahn-Teller and isotropic Coulomb interactions
we formulated a phenomenological theory of the Coulomb-frustrated first-
order phase transition. An analysis of this model was extended to the case of
the second-order phase transition. It was shown that the Coulomb interaction
leads to similar effects of the phase separation in the case of the second-
order phase transition. (Physical Review B, 76, 054523 (2007)).

After a prediction of the new frequencies in the de Haas–van Alphen
oscillations of the metallic nanowires we investigated the stability of the
effect and the influence of different boundary conditions. We also discuss
the possible constraints on the experimental detection of the effect. We found
that the additional mixture of frequencies is possible due to a chemical
potential oscillation in the low-dimensional systems (Physical Review B, 76,
155417 (2007), ibid 76, 233101 (2007)).

We have shown that the additional reduction of the symmetry of the
order parameter in the mixed state of the type-II singlet superconductors is
caused by the application of a magnetic field. This effect may lead to the
appearance of the inhomogeneous helical states in superconductors. Criteria
for the experimental observation of this effect were also formulated. (Physical
Review B, 76, 172501 (2007)).

NNNNNanoanoanoanoanotubes and nanomattubes and nanomattubes and nanomattubes and nanomattubes and nanomaterialserialserialserialserials
The magnetic properties of high-purity stoichiometric La

2CuO4 nanoparticles were systematically investigated
as a function of particle size. Ferromagnetic single-domain spin clusters were shown to form spontaneously at the
surface of fine grains as well as paramagnetic defects. Hysteresis loops and thermomagnetic irreversibility were
observed across a wide temperature range, 5–350 K, where the remanent moment and coercivity gradually decrease
with increasing temperature. Possible origins of the spontaneous surface ferromagnetic clusters and the relation
of our data to the appearance of unusual magnetic phenomena and phase separation of doped cuprates were
discussed. The results were published in Physical Review B 76, 024428 (2007).

Molecular electronics forms an important part of the work in the department, focussing on the properties of our
MoSI nanowires. The electrical conductivity and chemical properties make it uniquely important as a building block
in molecular electronics. Thus a large effort has been placed on determining properties such as the intrinsic mechanism
for conductivity and other physical properties. A breakthrough has been made in connecting diverse elements, such as
individual molecules, gold nanoparticles and individual nanowires together by self-assembly on a large scale.

In a focussed effort, the structure of MoS4.5I4.5 was determined using advanced electron microscopy techniques.
The structural determination of the individual nanowires represents a breakthrough in the accurate structural
determination of nano-sized objects that exhibit a lot of local deformations, substitutional defects and disorder,
preventing the determination of site occupancies by standard techniques, including XAFS, PDF and XRD. This
work, which was published in Advanced Materials, was performed in collaboration with partners at Trinity College
Dublin and Oxford University, amongst others.

Figure 1: Transmission electron micrographs of the final product: - a
general view of the MoS2 nanotubes with encapsulated MoS2 fullerene-
like nanoparticles. (foto: Asst. prof. Maja Remškar).
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The non-linear optical properties of MoSI nanowires have been investigated to determine the possibility of
using them as optical limiters. In a paper that recently appeared in Chem. Phys. Letters, we compared the optical
limiting behaviour of MoSI nanowires with carbon nanotubes, discussing the potential advantages at certain
important optical wavelengths. Such optical limiters have found use in portable mode-locked solid-state lasers.
Optical limiters based on MoSI nanowires offer the potential for operation at other wavelengths. The work was
performed in collaboration with TCD within the scope of the DESYGN-IT project.

MoSi nanowires have been grown on Mo metal and quartz substrates in order to investigate their potential for
large-area field-emission devices such as displays and lighting. The growth on Mo metal surfaces was particularly
important because it was possible to achieve the sparse growth characteristics necessary to achieve efficient field-
emission properties. The contact between the Mo substrate was found to be excellent and the FE emission properties
were found to be comparable or superior to similar state-of-the-art devices based on carbon nanotubes. This work
appeared in the     Journal of Applied Physics.

MoSI nanowires represent a very important system for investigating low-dimensional physics. Their very weak inter-
wire forces make them extreme one-dimensional systems. In collaboration with CRTBT at Grenoble and the Institute for
Physics in Zagreb the low-energy excitations were investigated using specific heat measurements at very low temperatures.
In a paper we described the effects of the extreme 1D behaviour on the low-energy excitations in this material.

An extended and elaborate effort was made to investigate the optical properties of MoSI nanowires using a
number of complementary techniques, and these are reported in Physical Review B. The optical absorbance from
far infrared to UV was measured in thin films and in solution. The results were compared with the optical conductivity
obtained from reflectivity measurements made at ETH in Zurich. The experimental work was supplemented with
detailed theoretical calculations of the optical properties of MoSI nanowires
based on DFT calculations performed by Igor Vilfan (department F1).

The dispersion characteristics of MoSI nanowires are of great
importance for their potential use in virtually all applications considered
so far. Their dispersion properties are described in detail in two papers by
McCarthy et al, in the J. Appl. Phys. and the Eur. J. Appl.Phys. The work was
done within the scope of the EU DESYGN-IT project.

In 2007 we reported on a new synthesis method to enable the
production of gram quantities of MoS

2-like fullerene structures, MoS2

nanotubes and MoS2 nanotubes filled with MoS2 fullerenes – MoS2 peapods.
Nanowires based on Mo6S2I8 are used as precursor crystals and have been
sulfurized at 1100 K in flowing Ar gas containing 1% of H2S and 1% of H2.
The total mass of the starting material during the two-hour process
decreased by 40% due to the complete removal of iodine. X-ray powder
diffraction and x-ray energy-dispersive analysis of the end product revealed
an I-free MoS2 compound. The morphology of the nanowires was preserved, but slightly modulated in diameter.
The nanotube walls were relatively thin, only a few tens of nanometers, while some fullerene-like particles exceed
several hundred nanometers. Spherical MoS2 nanoparticles, with a low degree of agglomeration, grow in the
confined geometry of nanotube reactors; these reactors serve afterwards as nanocontainers. The fullerene-like
particles are generally hollow with high concentrations of lattice defects, which cause deviations from the spherical
shape.The described synthetic route based on Mo6 clusters may apply to other transition-metal clusters in
combination with different chalcogenides to give rise to a new chalcogenide-nanotube technology. Is it possible to
form homogeneous or heterogeneous inorganic fullerenes or other nanomaterials encapsulated inside the
nanotubes? Nanoparticles created in this way are protected against release into the atmosphere, avoiding some
potential health risks; they are kept against spontaneous agglomeration, which renders improved control of the
size distribution, which is effectively limited by the inner nanotube diameter. The peapod structure represents a
promising technology for the safe production and transport of nanomaterials with a preserved original size
distribution. Relatively simple synthesis, which can be upgraded for the bulk production of inorganic peapods and
the existence of a wide variety of available and promising precursor crystals, opens up many exciting possibilities.

ElectrElectrElectrElectrElectron dynamics in biological macron dynamics in biological macron dynamics in biological macron dynamics in biological macron dynamics in biological macromoleculesomoleculesomoleculesomoleculesomolecules
In 2007 we continued our study of electronic transitions in M-DNA, a new form of DNA where divalent metal

cations are incorporated into the DNA structure by replacing one of the hydrogens from the hydrogen bonds in the
interior of the double helix. We have found that the intercalation of metal ions into the DNA double helix alters the
DNA’s electronic structure, which is observable in its optical spectra. By measuring the optical absorption spectra of
M-DNA and comparing them with the corresponding spectra of pristine DNA we found that the HOMO-LUMO gap
decreases by ∼0.1 eV. The HOMO-LUMO gap decrease is presumably caused by structural changes in the M-DNA

In a paper published in Nanoletters, we have
shown an entirely new approach that uses
inorganic molecular conducting wires with built-
in sulfur atoms at the ends. By happy
coincidence sulfur is also the most commonly
used connecting element in molecular
electronics. Marrying the two together seems a
perfect match, and indeed the experiments
shown here represent a crucial step with
remarkably high success rates, giving real
promise of realising self-assembled molecular-
scale circuits.
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double helix, induced by the intercalated metal cation. These structural changes promote the  π -π overlap between
the molecular orbitals of neighbouring nucleobases and consequently increase the energy bandwidths. We expected
that the increased interaction between the nucleobases would affect the M-DNA emission spectra even more.
Therefore, we have started with comparative measurements of DNA and M-DNA fluorescence spectra. It turns out
that besides a 50% decrease in fluorescence intensity with a maximum at 325 nm, the spectrum of M-DNA shows a
broad emission peak centred at 430 nm, which is not observable in pristine DNA. A comparison with the low-
temperature emission spectra of DNA and a control experiment where we have quenched the broad long-wavelength
emission of M-DNA by adding paramagnetic Mn2+ ions suggest that the long-wavelength emission of M-DNA could
be related to phosphorescence. The origin of the phosphorescence is a radiational relaxation from an excited triplet
state. A transition to the triplet state is forbidden in optical transitions without additional interactions. Hence, DNA
phosphorescence is very weak and could be observed only at low temperatures (77 K). But, in the case of M-DNA
we have an example of a heavy-metal ion in proximity to the π electron system of the nucleobases, which could
create a so-called heavy-atom effect. The heavy-atom effect is an effect where an atom with a high atomic number
Z strongly increases the spin-orbit interaction of π electrons, which is a required magnetic perturbation for singlet-
to-triplet transitions and, consequently, phosphorescence. Phosphorescence of M-DNA is the first example of
phosphorescence observed in DNA or DNA-related structures at room temperature and close to physiological
conditions and it could have an important impact on future research on DNA triplet states.

In the Light and mattLight and mattLight and mattLight and mattLight and mattererererer research group we continued our interdisciplinary studies of the interaction of light
and matter and its use in research and applications in different fields.

SofSofSofSofSoft Mattt Mattt Mattt Mattt Mattererererer
We studied nematic colloids and used magneto-optical tweezers to measure the forces between two particles

with tangential anchoring at the surface. Due to elastic deformations in the nematic liquid crystal, the interparticle
interactions are of long range. We concentrated on the influence of the confining surface on the interactions and
first results show that when the wall-to-wall separations between the particles are comparable to the sample
thickness, screening effects occur. The results were compared with a theoretical model made at the University of
Ljubljana, Department of Physics, and good agreement was found. A paper is in preparation.

In cooperation with the Nonlinear Physics Group (NLP) at the Faculty of Physics, University of Vienna, (Austria)
we continued investigations of the diffraction properties of holographic polymer-dispersed liquid crystals (HPDLCs).
The effect of an applied external electric field on holographic scattering in the 1D transmission gratings was analyzed.
The results were published in Optical Materials 29, 1416-1422 (2007). We also studied the effects of spontaneous
processes, which occur in the dark after photopolymerization, on the structural and diffractive properties of the
gratings. It was observed that significant “dark modifications” of the structure take place several days after the
termination of the illumination and produce large modifications of the diffraction efficiency. A new series of optical
gratings with different grating periodicities was fabricated and a comparative study of their diffraction properties
was accomplished. The diffraction properties were reported in Proc. SPIE Vol. 6587, 65870F-1-6 (2007).

In cooperation with the Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, we
started cooperative investigations of 2D composite photonic structures from polymers and liquid crystals. With the
help of an interference pattern of four coherent laser beams that were mixed on the sample with the help of a
special glass pyramid, we fabricated a 2D photonic lattice with four-fold rotational symmetry. The role of the Nematic-
Isotropic phase transition and the effect of the external electric field on the structural and diffraction properties of
the lattice were investigated.

In cooperation with Brown University (Providence, USA) we investigated the structural and diffraction properties
of holographic gratings with ferroelectric liquid crystals (HPDFLCs). The emphasis was on the analysis of the optical
second-harmonic generation (SHG), which is specifically related to the existence of the smectic C* phase in these
materials. The angular and polarization dependencies of the non-linear Bragg reflection were analyzed. Dynamic
light-scattering measurements of the thermal orientational fluctuations of the liquid crystal phase embedded in various
HPDLCs were performed and the obtained results were reported in Phys. Rev. Lett. 98, 173901-1-4 (2007).

We continued our research on the self-assembling properties of guanosine derivatives, especially guanosine 5’monophosphate
(GMP), deposited onto mica and silicon substrates. The analysis of surface adsorbates was performed by atomic force microscopy
(AFM). It was found that under the appropriate deposition conditions, the GMP on mica forms G4-nanowires, which can be
several micrometers long and exhibit a profound directional growth along the crystallographic axes of the substrate. The results
were published in Colloids and Surfaces B: Biointerfaces 59, 120-127 (2007). In cooperation with the University of Bologna (Italy)
we started an investigation of Langmuir-Blodgett films of lipophilic guanosine derivatives.

Our cooperation with the laser company Fotona d.d. was focused on the further development of computer-
simulation methods for determining the optical field in unstable laser resonators. The main part of the work was
devoted to resonators with Gaussian mirrors and to investigations of the self-Q-switching effect in Ruby lasers. The
results were reported in Proc. SPIE Vol. 6584, 65840I-1-7 (2007).
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We have studied the anisotropy of light diffusion in polymer-dispersed liquid crystals (PDLCs). The anisotropy
of the diffusion of light was experimentally first observed in bulk nematic liquid crystals. The origin of the anisotropy
in such a system is due to the optical anisotropy of a nematic liquid crystal and to the anisotropic scattering of light
from nematic orientational fluctuations. In PDLC anisotropic scatterers, i.e., nematic droplets, are embedded in an
optically isotropic polymer. The anisotropy of the diffusion of the light in this system therefore depends only on the
anisotropic scattering from a single nematic droplet and on the average orientation of the droplets in PDLCs. We
calculated the expected anisotropy of the diffusion constant of light as a function of the external field, the radius of
the droplets, the volume fraction of the nematic droplets and the configuration of the droplets using the theory of
van Tiggelen and Stark (B. van Tiggelen and H. Stark, Rev. Mod. Phys. 72, 72, 72, 72, 72, 1017 (2000)). The discrete dipole
approximation was used to calculate the scattering cross-section of a single nematic droplet. Our results showed
that the sign and the size of the anisotropy in the PDLC system is not a trivial function of the relevant parameters,
i.e., the configuration of the nematic droplets, the indices of refraction and the shape of the droplets.

NNNNNonlinear oponlinear oponlinear oponlinear oponlinear opticsticsticsticstics
In the Nonlinear Optics Laboratory we study new materials and their

interaction with laser light. We are especially interested in new materials
that promise new applications in the following highly competitive fields:
optical data storage, optical processing and telecommunications, especially
in the form of integrated optics. We are also interested in compact laser
sources in the eye-safe wavelength region of 1550 nm. We cooperated with
Fotona from Ljubljana and with the National Institute for Materials Science
in Tsukuba, Japan, studying the optical properties of domain-engineered
LiTaO

3 crystals with Mg doping and various degrees of stoichiometry. In
addition, we studied nonlinear conversion in KTP (Potassium Titanyl
Phosphate) monolithic crystals. All these crystals are suited for the optical
parametric conversion from the Nd:YAG wavelength to the eye-safe region
and we can obtain more that 8 mJ energy per pulse. This is the maximum
energy for eye-safe operation.

Biomedical opBiomedical opBiomedical opBiomedical opBiomedical opticsticsticsticstics
We have investigated the potential of pulsed photo-thermal radiometry

(PPTR) for the non-contact characterization of vascular lesions in human
skin. We have developed an original numerical algorithm for the
reconstruction of axial temperature profiles from measured radiometric
transients. Using this algorithm, which includes automated adaptive
regularization, we have performed numerical simulations of the procedure
to determine the influence of experimental parameters (e.g., the selection of an IR detector, the acquisition of the
spectral band, and the value of the effective absorption coefficient) on the results.

The PPTR system’s performance was tested by systematic measurements in dedicated tissue models and the
correlation of the results with optical coherence tomography and histology. We applied this technique to study the
effect of a prototype dual-wavelength laser system on port-wine-stain (PWS) birthmarks in patient volunteers (In
collaboration with Beckman Laser Institute, University of California at Irvine).

In collaboration with Clinical Center Ljubljana (Department for Plastic Surgery and Burns) and Fotona d.d.,
Ljubljana, we have continued with clinical trials of dermatological laser therapy, primarily involving PWS and
keloid scars, but also involving a prototype dual-wavelength laser system fitted with a cryogen cooling device.
These studies involve objective measurements of skin colour with a tri-stimulus colorimeter, supported with custom
software governing acquisition, archiving, and analysis of the results.

In a numerical study and animal model experiments we have demonstrated the potential of a novel therapeutic
protocol (repetitive dual-wavelength irradiation with intermittent cryogen cooling) for the treatment of dermatologic
vascular deformations (in a collaboration with the Beckman Laser Institute, UC Irvine).

Biological syBiological syBiological syBiological syBiological syssssstttttemsemsemsemsems
We continued our research on biological samples and expanded them to biomimetic systems. Using magneto-

optical tweezers we performed preliminary microrheological experiments on cytoskeletal proteins and determined the
parameters of the cross-linked networks. Biomimetic directed motion was successfully generated in thin samples of
isotropic liquids. Combining nanolitographic methods and magnetic tweezers we created a surface with attached
superparamagnetic-bead chains, which is a very good model for studying hydrodynamics in the vicinity of cell flagella.

Figure 2: Optical microscope image of a two-dimensional
holographically formed polymer-dispersed liquid crystal grating with
added simulated intensity profile of recording laser interference (inset
size 50x50 microns) (foto: M.Devetak).
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Some outstanding publications in 2007

1. M. Ploscaru, S. Jenko, M. Uplaznik, D. Vengust, D. Turk, A. Mrzel, D. Mihailović, Mo6S9-xIx nanowire recognitive
molecular-scale connectivity. Nano lett., vol.7, no. 6 (2007), 1445–1448. [COBISS.SI-ID 20810279]

2. M. Avsec, I. Drevenšek Olenik, A. Mertelj, S. P. Gorkhali, G.P. Crawford, M. Čopič, Band structure of orientational
modes in quasiperiodic mesoscale liquid-crystal-polymer dispersion, Phys. Rev. Lett. Vol. 98, No. 17
(2007),173901–1–173901–4. [COBISS.SI-ID 20725799]

3. R. Yusupov, K. Conder, T. Mertelj, D. Mihailović, K.A. Müller, H. Keller, The oxygen isotope effect on the infrared
photo-induced absorption spectra of La2CuO4, Eur. Phys.j., B Cond. Matter phys., vol. 54 (2007), 465–469.
[COBISS.SI-ID 20524327]

4. M. Milanič, B. Majaron, J. S. Nelson, Pulsed photothermal temperature profiling of agar tissue phantoms, Lasers
med. sci. vol. 22 (2007), 279–284. [COBISS.SI-ID 20953383]

5. R. Yusupov, V. Kabanov, D. Mihailović, K. Conder, K.A. Müller, H. Keller, Spontaneous ferromagnetic spin ordering
at the surface of La2CuO4 , Phys. rev., B, Condens. matter mater. phys. (2007), vol. 76, no. 2, 024428–1–024428–
9. [COBISS.SI-ID 20902439]

6. K. Kunstelj, F. Federiconi, L. Spindler, I. Drevenšek Olenik, Self-organization of guanosine 5'-monophosphate
on mica, Colloids surf., B Biointerfaces, vol. 59 (2007), 120–127. [COBISS.SI-ID 20947495]

7. T. Mertelj, V. Kabanov, J.G. Miranda Mena, D. Mihailović, Self-organization of charged particles on a two-
dimensional lattice to anisotropic Jahn-Teller-type interaction and three-dimensional Coulomb repulsion, Phys.
rev., B, Condens. matter mater. phys. (2007), vol. 76, no. 5, 054523–1–054523–9. [COBISS.SI-ID 20990247]

Patent granted

1. Alessandro Lukan
Instrument for flow measurement of fluids with more ranges: Patent No. 22314
Ljubljana, Urad RS za intelektualno lastnino, 2007

Awards and appointments

1. Viktor V. Kabanov:     Zois award (Republic of Slovenia) for outstanding achivements in science in the field of
condensed matter physics

Organization of conferences, congresses and meetings

1. SLONANO 2007: Symposium on the science and technology of nanomaterials in Slovenia. Co-organiser, 10.10.–12.10.2007



81Annual Report 2007

Department for Complex Matter F-7

ORIGINAL ARTICLES
1. A. S. Alexandrov, Viktor V. Kabanov

Combination quantum oscillations in canonical single-band Fermi liquids
In: Phys. rev., B, Condens. matter mater. phys., Vol. 76, no. 23, pp. 233101-1-233101-4, 2007.

2. A. S. Alexandrov, Viktor V. Kabanov, I. O. Thomas
Interplay of size and Landau quantizations in the Haas-van Alphen oscillations of
metallic nanowires
In: Phys. rev., B, Condens. matter mater. phys., Vol. 76, pp. 155417-1-155417-9, 2007.

3. Matija Avsec, Irena Drevenšek Olenik, Alenka Mertelj, Suraj P. Gorkhali, Gregory Philip
Crawford, Martin Čopič
Band structure of orientational models in quasiperiodic mesoscale liquid-crystal-polymer dispersions
In: Phys. rev. lett., Vol. 98, no. 17, pp. 173901-1-173901-4, 2007.

4. Adriana Boscetti-de-Fierro, Lea Spindler, Günther Reiter, Dania Olmos, Sergei N. Magonov, Volker Abetz
Thin film morphology in triblock terpolymers with one and two crystallizable blocks
In: Macromolecules, Vol. 40, pp. 5487-5496, 2007.

5. Martin Čopič, Alenka Mertelj, Oleksandr Buchnev, Yuri Reznikov
Coupled director and polarization fluctuations in suspensions of ferroelectroc
nanoparticles in nematic liquid crystals
In: Phys. rev., E Stat. nonlinear soft matter phys. (Print), Vol. 76, no. 1, pp. 011702-1-011702-5, 2007.

6. F. Dassenoy, L. Joly-Pottuz, J. M. Martin, Daniel Vrbanić, Aleš Mrzel, Dragan Mihailović,
W. Vogel, G. Montagnac
Tribological performances of Mo6S3I6 nanowires
In: Refereed reports of IX Conference & Exhibition of the European Ceramic Society: 19-23 June
2005, Portorož, Slovenia(Journal of the European ceramic society, vol. 27, no. 2-3, 2007), Marjeta
Maček, ed., Danilo Suvorov, Amsterdam, Elsevier, 2007, Vol. 27, no. 2/3, pp. 915-919, 2007.

7. Jure Demšar, A. Gozar, Verner K. Thorsmolle, A. J. Taylor, Ivan Bozović
Long-lived near-infrared photoinduced absorption in LaSrAlO4 excited with visible light
In: Phys. rev., B, Condens. matter mater. phys., Vol. 76, no. 5, pp. 054304-1-054304-6, 2007.

8. Dušan Devetak, Bojana Mencinger Vračko, Miha Devetak, Marko Marhl, Andreja Špernjak
Sand as a medium for transmission of vibratory signals of prey in antlions Euroleon
nostras (Neuroptera: Myrmeleontidae)
In: Physiol. entomol., Vol. 32, no. 3, pp. 268-274, Sep. 2007.

9. Dušan Devetak, Bojana Mencinger Vračko, Andreja Špernjak, Miha Devetak
Capture success in pit-building Antlion Euroleon nostras (Geoffroy in Fourcroy, 1785)
(Neuroptera Myrmeleontidiae) depends on the presence of pits, sand particle size and
transmission of vibratory signals: a mini review
In: Ann. mus. civ. stor. nat. Ferrara, Vol. 8, pp. 161-165, 2005 (2007).

10. James J. Doyle, Valeria Nicolosi, Seán O’Flaherty, Damjan Vengust, Anna Drury, Dragan
Mihailović, Jonathan N. Coleman, Werner J. Blau
Nonlinear optical response of Mo6S4.5I4.5 nanowires
In: Chem. Phys. Lett., Vol. 435, pp. 109-113, 2007.

11. Damjan Dvoršek, Damjan Vengust, Valeria Nicolosi, Werner J. Blau, J. C. Coleman, Dragan Mihailović
Structural and physical properties of Mo6SxI9-x (4.5<x<6) molecular
In: J. nanosci. nanotechnol. (Print), 6 p., [in press] 2007.

12. Damjan Dvoršek, Marko Žumer, Vincenc Nemanič, Dragan Mihailović, Damjan Vengust
Growth and field emission properties of vertically aligned molybdenum-sulfur-iodine
nanowires on molybdenum and quartz substrates
In: J. appl. phys., Vol. 102, no. 11, pp. 114308-1-114308-5, 2007.

13. Mostafa A. Ellabban, Irena Drevenšek Olenik, Martin Fally, Hana Uršič
Effect of electric field and temperature on holographic scattering from holographic
polymer-dispersed liquid crystals
In: Opt. mater. (Amst.), 29, pp. 1416-1422, 2007.

14. Christoph Gadermaier, Primož Kušar, Damjan Vengust, Igor Vilfan, Dragan Mihailović
Equibrium and non-equilibrium optical properties of MoSI nanowires
In: Phys. status solidi, b Basic res., Vol. 244, no. 11, pp. 4152-4156, 2007.

15. Viktor V. Kabanov
Triplet pairing and upper critical field in the mixed state of d-wave superconductors
In: Phys. rev., B, Condens. matter mater. phys., Vol. 76, no. 17, pp. 172501-1-172501-4, 2007.

16. András Kis, G. Csanyi, Daniel Vrbanić, Aleš Mrzel, Dragan Mihailović, A. J. Kulik, László Forró
Nanomechanical investigation of Mo6S9-xIx nanowire bundles
In: Small (Weinh., Print), Vol. 3, no. 9, pp. 1544-1548, 2007.

17. Klemen Kunstelj, Francesco Federiconi, Lea Spindler, Irena Drevenšek Olenik
Self-organization of guanosine 5'-monophosphate on mica
In: Colloids surf., B Biointerfaces, Vol. 59, pp. 120-127, 2007.

18. Primož Kušar, Dragan Mihailović
Sound propagation in a highly damped Mo6S3I6 nanowire network measured by
femtosecons pump-probe spectroscopy
In: J. appl. phys., Vol. 102, no. 1, pp. 013510-1-013510-3, 2007.

19. J. C. Lasjaunias, A. Sulpice, K. Biljaković, Damjan Vengust, Dragan Mihailović
Low-energy vibrational excitatins of Mo6S3I6 nanowires revealed by low-temperature specific heat
In: Nanotechnology (Bristol), Vol. 18, pp. 355704-1-355704-7, 2007.

20. Boris Majaron, Matija Milanič
Re-evaluation of pulsed photothermal radiometric profiling in samples with spectrally

varied infrared absorption coefficient
In: Phys. med. biol., Vol. 52, pp. 1089-1101, 2007.

21. Denis McCarthy, Valeria Nicolosi, Damjan Vengust, Dragan Mihailović, Giuseppe
Compagnini, Werner J. Blau, Jonathan N. Coleman
Dispersed and purification of Mo6S3I6 nanowires in organic solvents
In: J. appl. phys., Vol. 101, pp. 014317-1-014317-10, 2007.

22. Alenka Mertelj, Martin Čopič
Anisotropic diffusion of light in polymer dispersed liquid crystals
In: Phys. rev., E Stat. nonlinear soft matter phys. (Print), Vol. 75, no. 1, pp. 011705-1-011705-6, 2007.

23. Tomaž Mertelj, Viktor V. Kabanov, Joaquin Gabriel Miranda Mena, Dragan Mihailović
Self-organization of charged particles on a two-dimensional lattice to anisotropic Jahn-
Teller-type interaction and three-dimensional Coulomb repulsion
In: Phys. rev., B, Condens. matter mater. phys., Vol. 76, no. 5, pp. 054523-1-054523-9, 2007.

24. Matija Milanič, Boris Majaron, J. Stuart Nelson
Pulsed photothermal temperature profiling of agar tissue phantoms
In: Lasers med. sci., Vol. 22, no. 4, pp. 279-284, 2007.

25. Joaquin Gabriel Miranda Mena, Tomaž Mertelj, Viktor V. Kabanov, Dragan Mihailović
Gap opening on a 2D Jahn-Teller Coulomb model
In: J. supercond. nov. magn., Vol. 20, no. 7/8, pp. 587-590, 2007.

26. Aleš Mrzel, Abdou Hassanien, Zheng Liu, Kazu Suenaga, Y. Miyata, K. Yanagi, Hiromichi Kataura
Effective, fast, and low temperature encapsulation of fullerene derivatives in single wall
carbon nanotubes
In: Proceedings of the 10th ISSP International Symposium on Nanoscience at Surfaces,
ISSP 10: 09-13 October 2006, Tokyo, Japan(Surface science, vol. 601, no. 22,2007), Vol.
5116-5120, no. 22, pp. 5116-5120, 2007.

27. Lukas Mutter, Andrea Guarino, Mojca Jazbinšek, Marko Zgonik, Peter Günter, Max Döbeli
Ion implanted optical waveguides in nonlinear optical organic crystal
In: Opt. express, 15, pp. 629-638, 2007.

28. Valeria Nicolosi, Denis McCarthy, Damjan Vengust, Dragan Mihailović, Werner J. Blau,
Jonathan N. Coleman
Exfoliation of Mo6SxI9-x nanowires in common solvents
In: EPJ, Appl. phys. (Print), Vol. 37, pp. 149-159, 2007.

29. Valeria Nicolosi, Peter Nellist, Stefano Sanvito, Eireann C. Cosgriff, Satheesh
Krishnamurthy, Werner J. Blau, Malcolm Green, Damjan Vengust, Damjan Dvoršek,
Dragan Mihailović, Giuseppe Compagnini, Jeremy Sloan, Vlad Stolojan, J. David Carey, J.
Pennycook, Jonathan N. Coleman
Observation of van der Waals driven self-assembly of MoSl nanowires into low-
symmetry structure using aberration-corrected electron microscopy
In: Adv. mater. (Weinh.), Vol. 19, pp. 543-547, 2007.

30. Aleš Omerzu, Dragan Mihailović, Bernarda Anželak, Iztok Turel
Optical spectra of wet and dry M-DNA
In: Phys. rev., B, Condens. matter mater. phys., Vol. 75, no. 12, pp. 121103-1-121103-4, 2007.

31. Mihaela Ploscaru, Saša Jenko, Marko Uplaznik, Damjan Vengust, Dušan Turk, Aleš
Mrzel, Dragan Mihailović
Mo6S9-xIx nanowire recognitive molecular-scale connectivity
In: Nano lett. (Print), Vol. 7, no. 6, pp. 1445-1448, 2007.

32. Nataša Vaupotič, Martin Čopič, Ewa Górecka, Damian Pociecha
Modulated structures in bent-core liquid crystals: two faces of one phase
In: Phys. rev. lett., Vol. 98, no. 24, pp. 247802-1-247802-4, 2007.

33. Damjan Vengust, F. Pfuner, L. Degiorgi, Igor Vilfan, Valeria Nicolosi, Jonathan N.
Coleman, Dragan Mihailović
Optical properties of Mo6S3I6
In: Phys. rev., B, Condens. matter mater. phys., no. 7, pp. 075106-1-075106-7, 2007.

34. Daniel Vrbanić, Stane Pejovnik, Dragan Mihailović, Zdravko Kutnjak
Electrical conductivity of Mo6S3I6 and Mo6S4.5I4.5 nanowires
In: Refereed reports of IX Conference & Exhibition of the European Ceramic Society: 19-
23 June 2005, Portorož, Slovenia(Journal of the European ceramic society, vol. 27, no.
2-3, 2007), Marjeta Maček, ed., Danilo Suvorov, Amsterdam, Elsevier, 2007, Vol. 27, no.
2/3, pp. 975-977, 2007.

35. Daniel Vrbanić, Anton Meden, Barbara Novosel, Stane Pejovnik, Polona Umek, Maja
Ponikvar, Dragan Mihailović
Synthesis and characterization of Mo6S4.5I4.5 nanowires
In: J. nanosci. nanotechnol. (Print), Vol. 7, no. 3, pp. 982-985, 2007.

36. Jia Wangcun, Bernard Choi, Walfre Franco, Justin Lofti, Boris Majaron, Guillermo
Aguilar, J. Stuart Nelson
Treatment of cutaneous vascular lesions using multiple-intermittent cryogen spurts and
two-wavelength laser pulser: numerical and animal studies
In: Lasers surg. med., Vol. 39, pp. 494-503, 2007.

37. Roman V. Yusupov, Tomaž Mertelj, Dragan Mihailović, K. Conder, H. Keller, Karl Aleksander Müller
Oxygen isotope effect on the polaronic infrared photo-induced absorption spectra of La2CuO4
In: Proceedings of the 8th international conference on materials and mechanisms of
superconductivity and high temperature superconductors: M2S-HTSC VIII, Dresden,
Germany, 09-14 July 2006(Physica. C, Superconductivity, Vols. 460-462, Part 2, 2007),
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Spontaneous ferromagnetic spin ordering at the surface of La2CuO4
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PUBLISHED CONFERENCE PAPERS

Invited Papers
1. Irena Drevenšek Olenik, Mostafa A. Ellabban, Martin Fally, P. Klaus Pranzas, Jürgen Vollbrandt

Neutron diffraction from holographic polymer-dispersed liquid crystals
In: Liquid crystals and applications in optics: 17-18 April 2007, Prague, Czech
Republic(Proceedings of SPIE, vol. 6587), Milada Glogarova, ed., Peter Palffy-Muhoray,
ed., Martin Čopič, ed., Bellingham, SPIE, cop. 2007, 6 str..

2. Marko Zgonik
Information content of microscopic holograms
In: Controlling light with light: photorefractive effects, photosensitivity, fiber gratings,
photonic materials and more (PR): topical meeting, October 14-16, 2007, Squaw Creek,
California, Washington, D.C., Optical Society of America, 2007, 3 str..

Regular Papers
1. Jure Demšar, Verner K. Thorsmolle, John L. Sarrao, A. J. Taylor

Dynamics of photoexcited carriers in heavy-electron systems
In: Ultrafast phenomena XV: proceedings of the 15th International Conference, Pacific

Grove, USA, July 30-August 4, 2006(Springer series in chemical physics, 88), Berlin,
Heidelberg, London, Springer, 2007, pp. 594-596.

2. Mostafa A. Ellabban, M. Bichler, Martin Fally, Irena Drevenšek Olenik
Role of optical extinction in holographic polymer-dispersed liquid crystals
In: Liquid crystals and applications in optics: 17-18 April 2007, Prague, Czech
Republic(Proceedings of SPIE, vol. 6587), Milada Glogarova, ed., Peter Palffy-Muhoray,
ed., Martin Čopič, ed., Bellingham, SPIE, cop. 2007, 8 str..

3. Muneaki Hase, Masahiro Kitajima, Jure Demšar
Femtosecond dynamics of fano-resonance in Zn
In: Ultrafast phenomena XV: proceedings of the 15th International Conference, Pacific
Grove, USA, July 30-August 4, 2006(Springer series in chemical physics, 88), Berlin,
Heidelberg, London, Springer, 2007, pp. 615-617.

4. Boris Majaron, Matija Milanič, J. Stuart Nelson
Interaction of a dual-wavelength laser-system with cutaneous blood vessels
In: Therapeutic laser applications and laser-tissue interactions III: 18-20 June 2007, Munich,
Germany(Progress in biomedical optics and imaging, vol. 8, no. 45)(Proceedings of SPIE, v.
6632), Alojz Vogel, ed., Bellingham, SPIE, Washington, Optical Society of America, 2007, 12 str..

5. Matija Milanič, Boris Majaron, J. Stuart Nelson
Determination of agar tissue phantoms depth profiles with pulsed photothermal radiometry
In: Novel optical instrumentation for biomedical applications III: 17-19 June 2007, Munich,
Germany(Progress in biomedical optics and imaging, vol. 8, no. 44)(Proceedings of SPIE, vol.
6631), Christian D. Depeursinge, ed., Bellingham, SPIE, Washington, OSA, 2007, 12 str..

6. Matija Milanič, Boris Majaron, J. Stuart Nelson
Optimal spectral acquisition band for temperature profiling in human skin using pulsed
photothermal radiometry
In: Photonic therapeutics and diagnostics III: 20-21 January 2007, San Jose, California,
USA(Progress in biomedical optics and imaging, vol. 8, no. 1)(SPIE, vol. 6424),
Bellingham, SPIE, cop. 2007, pp. 64240S-1-64240S-11.

7. Dejan Škrabelj, Marko Marinček, Irena Drevenšek Olenik
FFT based computational model for EM field development and analysis in lasers with
electro-optical Q-switch
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
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TEXTBOOKS AND LECTURE NOTES
1. Marko Zgonik

Fizikalni praktikum II: povezave, orodja in skripta
Ljubljana, Fakulteta za matematiko in fiziko, 2007.

THESES
Ph. D. Thesis
1. Primož Kušar: Influence of irregularities and dimensionality on electron relaxation

(Dragan Mihailović)

B. Sc. Theses
1. Anton Gradišek: Časovna odvisnost magnetooptične kerrove rotacije v fotovzbujenih

tankih filmih (Pr, Ca)MnO3 (Tomaž Mertelj)
2. Mitja Knez: Izdelava sistema za kolorimetrične meritve v dermatologiji (Boris Majaron)

PATENT APPLICATIONS
1. Rasing Theo, Lazarenko Sergiy, Muševič Igor, Škarabot Miha, Uplaznik Marko:

Multistable liquid crystal device: patent application no. 06077121.9–2205; München:
European Patent Office, 2007.

2. Mrzel Aleš, Remškar Maja, Viršek Marko, Jesih Adolf: Procedure for the synthesis of
quasi one-dimensional structures of transition metal dichalcogenides and oxides:
patent no. 200700233; Ljubljana: Slovenian Intellectual Property Office, 2007.

3. Mrzel Aleš, Remškar Maja, Jesih Adolf, Viršek Marko: Procedure for the synthesis of
nanotubes and fullerene like nanostructures of transition metal dichalcogenides: patent
no. P–200700081; Ljubljana: Slovenian Intellectual Property Office, 2007.
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INTERNATIONAL PROJECTS
1. Electronic Response of Molybdenum-based Nanowires

EREMON, 6. FP
MEIF-CT-2006-040958, EC
Prof. Dragan Mihailović

2. Controlling Mesoscopic Phase Separation
COMEPHS, 6. FP
NMP4-CT-2005-517039
EC; Prof. E. Liarokapis, National Technical University of Athens, Zografou, Athens, Greece
Prof. Dragan Mihailović

3. Design, Synthesis and Growth of Nanotubes for Industrial Technology
DESYGN-IT, 6. FP
NMP4-CT-2004-505626
Grace Dempsey, The Provost Fellows and Scholars of the College of the Holy and
Undivided Trinity of Queen Elizabeth near Dublin, Dublin, Ireland
Prof. Dragan Mihailović

4. Ultrafast Processes in Low-Dimensional Nanomaterials
NATO Reintegration Grant
PDD (CD)-(EAP.RIG 981425)
Dr. F. Pedrazzini, NATO, Public Diplomacy Division, Collaborative Programmes Section,
Brussels, Belgium
Asst. Prof. Jure Demšar

5. Processes in Biophysical Matter Studied with Optical Tweezers
NATO Reintegration Grant
PDD (CD)-(EAP.RIG 981424)
Dr. F. Pedrazzini, NATO, Public Diplomacy Division, Collaborative Programmes Section,
Brussels, Belgium
Dr. Mojca Vilfan

6. Photonic Structures from Polymer-Liquid Crystal Composites
BI-AT/07-08-004
Asst. Prof. Martin Fally, Faculty of Physics, University of Vienna, Vienna, Austria
Prof. Irena Drevenšek Olenik

7. Guanosine-based Nanodevices on Polymeric Templates
PROTEUS
BI-FR07-PROTEUS-015
Dr. Günter Reiter, CNRS, Institut de Chimie des Surfaces et Interfaces, Mulhouse, France
Dr. Martin Čopič

8. Surface Structure of Guanosine Derivatives on Solid Substrates
BI-IT/05-08-008
Prof. Paolo Mariani, Facoltŕ di Scienze, Universitŕ Politecnica delle Marche, Ancona, Italy
Prof. Irena Drevenšek Olenik

9. Fabrication and Characterization of New Ultraviolet Nonlinear Optic Materials
BI-CN/07-09-024
Guoquan Zhang, College of Physics Science, Nankai University, Tianjin, China
Prof. Marko Zgonik

10. Organic Materials for Newly Emerging Photonic Technologies
BI-CN/07-09-024
Jingjun Xu, Key Laboratory of Weak-Light Nonlinear Photonics, Ministry of Education
of China, Nankai University, Tianjin, China
Asst. Prof. Irena Drevenšek Olenik

11. Crystal Growth and Time-domain Spectroscopy Investigations of the Superconducting
State of the Cuprate Superconductors
BI-CN/07-09-003
Prof. Xin Yao, Department of Physics, Shanghai Jiao Tong University, Shanghai, China
Asst. Prof. Viktor Kabanov

12. Inhomogeneous State and Conductivity of Complex Compounds
BI-RU/05-07-001
Dr. Rinat Mamin, E.K. Zavoisky Physical-Technical Institute, Kazan Scientific Center of
Russian Academy of Science, Russia
Asst. Prof. Viktor Kabanov

R & D GRANTS AND CONTRACTS
1. Polymeric nanocomposites

prof. Majda Žigon
2. Development of novel laser therapies for dermatologic vascular lesion

Asst. Dr. Boris Majaron
3. Biophysical processes studied with optical tweezers

prof. Martin Čopič
4. Biodosimetry by magnetic resonance methods

Asst. dr. Robert Jeraj

RESEARCH PROGRAMS
1. Theoretical physics of nuclei, paricles and fields

prof. Svjetlana Fajfer
2. Dynamics of Complex Systems

prof. Dragan D. Mihailović
3. Light and Matter

prof. Martin Čopič

VISITORS FROM ABROAD
1. Scott Woltman, Department of Physics, Brown University, USA, 20 February – 06 March 2007.
2. dr.Abdou Hassenien, Nanotechnology Research Institute, Tsukuba, Japan, 07 March 2007.
3. prof.dr. Romano A. Rupp, Faculty of Physics, Vienna University, Vienna, Austria, 31

March – 05 April 2007.

STAFF
Researchers
1. Prof. Martin Čopič*
2. Asst. Prof. Jure Demšar**
3. Prof. Irena Drevenšek Olenik*
4. Dr. Christoph Gadermaier
5. Asst. Prof. Viktor Kabanov**
6. Dr. Matjaž Lukač***
7. Dr. Boris Majaron
8. Asst. Prof. Alenka Mertelj**
9. Asst. Prof. Tomaž Mertelj**
111110.0.0.0.0. PrPrPrPrProf. Drof. Drof. Drof. Drof. Dragan Dragan Dragan Dragan Dragan Dragolagolagolagolagoljub Mihailojub Mihailojub Mihailojub Mihailojub Mihailović**, Headvić**, Headvić**, Headvić**, Headvić**, Head
11. Dr. Aleš Mrzel
12. Dr. Aleš Omerzu
13. Asst. Prof. Lea Spindler*
14. Dr. Mojca Vilfan**
15. Prof. Marko Zgonik*
Postdoctoral associates
16. Dr. Damjan Dvoršek
17. Dr. Marko Marinček***
18. Dr. Boštjan Podobnik***
19. Dr. Roman Yusupov

4. dr. Damir Dominko, Institute of Physics Zagreb, Croatia, 30 July – 10 August.
5. dr. Emil Božin, Department of Physics and Astronomy, Michigan State University, East

Lansing, Miami, USA, 26 – 31 October.
6. Scott Woltman, Department of Physics, Brown University, USA, 05 – 11 November 2007.
7. prof.dr. Martin Fally, Faculty of Physics, University of Vienna, 19 – 23 November 2007.
8. mag. Martin Bichler, Faculty of Physics, University of Vienna, 19 – 30 November 2007.

Postgraduates
20. Miha Devetak, B. Sc.
21. Klemen Kunstelj, B. Sc.
22. Primož Kušar, B. Sc.
23. Matija Milanič, B. Sc.
24. Andrej Petelin, B. Sc.
25. Jure Strle, B. Sc.
26. Andrej Tomeljak, B. Sc.
27. Marko Uplaznik, B. Sc.
28. Mathieu Lu dac, B. Sc.
Technical officers
29. Boštjan Berčič, B. Sc.
30. Martina Knavs, B. Sc.
31. Alessandro Lukan, B. Sc.
32. Tamara Matevc, B. Sc.
33. Damjan Vengust, B. Sc.
Technical and administrative staff
34. Marko Koren
Ph.D. Students from Abroad
35. Mihaela Ploscaru, B. Sc., Romania
36. Joaquin Gabriel Miranda Mena, M.Sc., Mexico

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation
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DEPARTMENT OF REACTOR
PHYSICS F-8

Head:

Prof. Bogdan Glumac

During the past year we have been working primarily on:
----- theoretical, experimental and applied reactor physics
----- plasma physics
----- neutron transport calculations
----- semiconductor physics
----- medical physics

Our research in rrrrreacteacteacteacteactor phor phor phor phor phyyyyysicssicssicssicssics has focused mainly on new methods for power and research reactor calculations,
where special attention has been given to the calibration and benchmarking of nuclear data and to computational
methods. We have linked theoretical and practical reactor physics by participating in a project to evaluate older,
critical safety experiments, which is hosted by the Idaho National Laboratory. With the use of advanced Monte Carlo
techniques, we evaluated the criticality and uncertainties of an exotic experimental reactor, in which fuel in the
form of a plutonium-uranyl nitrate solution was used. We have focused attention on Monte Carlo neutron, photon
and electron transport and nuclear data processing for transport calculations, and on advanced nodal methods
aimed at detailed power-distribution reconstruction. The results of this basic research have been published in a
number of papers, both in scientific journals and in conference proceedings. We continued with the implementation
and verification of our new, two-dimensional program package for the TRIGA research reactor burn-up calculations.
We have completed the work on an expert opinion connected with the introduction of the ‘BEACON’ core-monitoring
system. We have entered the field of new neutron sources in collaboration with the Institute for Transuranium
Elements, where we study neutron production in an ultra-fast pulsed-laser interaction with matter. This year we
initiated, in collaboration with the Department for Nanostructured Materials, the development and irradiation of
SiC-fibre based on low-activation composite materials for the first wall of a future fusion reactor. The activation of
the candidate materials was experimentally determined by irradiation in a
reactor neutron beam, followed by gamma spectroscopy. For a better
interpretation of the results a calculation of the differences between the
activation characteristics in a fission and a fusion neutron beam was performed.

In the field of plasma phplasma phplasma phplasma phplasma phyyyyysics sics sics sics sics we have continued our studies of the
potential formation in front of negative and positive electrodes immersed in
a plasma. The fluid model of the current-voltage characteristics of an
electron-emitting electrode immersed in a two-electron temperature plasma
has now been developed to a relatively advanced level. Using this model we
have presented the first detailed quantitative explanation of a triple floating
potential that has been observed on the current-voltage characteristics of
an electron-emitting electrode immersed in a plasma where a high-energy
electron population is present. We have performed a detailed analysis of the
transitions between the space-charge-limited and temperature-limited
electron emission from the electrode. In parallel, an analogous kinetic model
has been developed for a bounded plasma system. Axial profiles of the
potential, the electric field and the space-charge density have been calculated
using numerical solutions of the Poisson equation. Very good agreement
with the PIC computer simulations was found. Studies of the potential
formation in the presence of two species of positive ions in the plasma and
in the presence of an oblique magnetic field have also been initiated. We
have studied the nonlinear dynamics of the potential oscillations in front of
a positive electrode immersed in a plasma. Detailed experimental
investigations performed some time ago have now been complemented with
PIC computer simulations. In this way more detailed measurements of the
plasma parameters during various phases of the electron saturation current
oscillations were possible. When the electrode bias was modulated by an
external harmonic voltage, synchronization and periodic pulling were

Figure 1: Track of a particular neutron inside the JET torus – the
scattering positions are marked with a colour representing the
corresponding neutron energy. The main structures of one quarter of the
torus are represented in a semi-transparent manner; red dots represent
the plasma distribution.
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observed. These two characteristic nonlinear phenomena can be modelled using a model of the van der Pol oscillator.
At the end of this year, the three-year contract between EURATOM and the Ministry for Higher Education, Science
and Technology, by which the Slovenian Fusion Association was established, expired. A sizeable amount of time
was therefore spent this year in the Research Unit of the association to organize and coordinate the work plan for
the mid-term period of the next three years. The plan is a part of the new contract of association, which was signed
by the minister Mojca Kucler Dolinar in December. It will expire in December 2013. In parallel with preparing the
work plan it was necessary to elaborate the research work programme for 2008. The research work will be performed
within 13 projects, in which the researchers from 5 research departments of the Jožef Stefan Institute are involved.
Researchers from the Faculty for Electrical Engineering of the University of Ljubljana and from the University of
Nova Gorica collaborate as well. As it was before, all the research work will be performed in close collaboration
with partners from all over the Europe and coordinated by the EFDA. We are also taking care to popularise fusion-
energy development, and at the Nuclear Training Centre a permanent exhibition on fusion energy is open and
several lectures on the importance of fusion-energy development are offered to visitors.

The collaboration with JET (Joint European Torus), the largest fusion reactor in the world, was intensified,
especially in the field of neutrneutrneutrneutrneutron tron tron tron tron transansansansansporporporporport calculationst calculationst calculationst calculationst calculations. Co-workers of the reactor physics division collaborated
on the beryllium-wall upgrade project and predicted future changes in the neutron and g field during longer visits
to the institute, which is situated in the UK. The response of the neutron detectors was modelled with the Monte
Carlo method and the sensitivity of the response with regards to the changes of some components in the torus was
estimated. It was found that the diagnostics is relatively insensitive to changes in the configuration of the torus.
Another topic was the modelling of an irradiation probe’s response and experimental results were successfully
interpreted using transport calculations. Besides this, the differential distribution of the γ rays was calculated and
their influence on the profile monitor’s response was assessed. In the frame of the Gamma-Ray Camera’s Upgrade
Project the neutron attenuation in the planned shields for the γ cameras and the neutron field around the cameras
were calculated. Activation of the SiC/SiC composite, a material developed for the first wall of future fusion reactors
by the Department for Nanostructured Materials, was calculated. The activation is dependent mainly on impurities,
needed for the sintering process. Neutron transport and activation calculations were coupled and the results show
that in the case of a deuterium-deuterium plasma the activation in the first wall is dominated by thermal neutrons
and irradiations in the TRIGA reactor fairly closely resemble the conditions in a fusion reactor. In the case of a
deuterium-tritium plasma, the conditions change and a prediction of the activation becomes difficult for irradiations

in fission reactors. It has also been established that the activation of a
compound is the sum of the activations of individually irradiated elements.

Within the area of semiconductsemiconductsemiconductsemiconductsemiconductor deor deor deor deor devicesvicesvicesvicesvices the investigations were
carried out within the framework of the bilateral Slovenian-Ukraine scientific
cooperation. The initial phase of the joint research program with the
Chernivtsi National University, Chernivtsi, Ukraine in spintronics is focused
on the high-temperature ferromagnetic p-doped ZnO thin layer that is
considered to be a likely candidate, eventually allowing the spin-polarized
current within it to be manipulated in a controlled way. The ZnO:Co thin
films were grown by radio-frequency magnetron sputtering at 300 K for
given values of the Co dopant concentration and their optical (the
transmission, reflection and photoluminescence) properties were measured
and analyzed for different film-deposition conditions with regard to the
appropriate choice of the carrier gas (argon, air) and a suitable substrate
(sapphire, silicon and sital). The effect of the spontaneous aging of the
organic semiconductor devices is an important open question. In this respect
it was shown that the capacitance-voltage data of the ionized cluster beam
deposited bilayer ITO/CuPc/PTCDA/Al, p – P isotype organic structure, taken
immediately after its formation and after one year of exposure to a room’s
ambient conditions, exhibits a strong 8.8 V upshift of the transition voltage.
With a detailed analysis of the C-U line characteristics it was determined
that the transition voltage upshift is related to a substantial increase in the
trap density, as occurs within the aged organic structure. It is thought that
the trap-density augmentation primarily occurs on account of the humid-
air water molecules diffusing into the organic structure where they
subsequently dissociate into the hole traps.

Figure 2: Neutron flux distributon inside the JET torus – the flux
intensity is represented with the corresponding colour and height of
field. The main structures of one quarter of the torus are presented in a
semi-transparent manner.



87Annual Report 2007

Department of Reactor Physics F-8

Our research in the field of medical phmedical phmedical phmedical phmedical phyyyyysicssicssicssicssics has been focused on three main areas: cancer-treatment assessment
with biomedical imaging, radiobiological studies on zebrafish, and computer simulations of cancer growth and
the response to therapy. In cancer-treatment assessment we are using biomedical imaging, particularly positron
emission tomography (PET) using novel tracers of cellular proliferation (FLT) and hypoxia (CuATSM) to assess the
biological substructure of tumours prior to and during anti-neoplastic therapies. We are performing experiments
on small animals (mice) and large animals (dogs with spontaneous tumours). In addition, we are involved in
several human clinical trials in patients with brain, head and neck, lung, esophagus, and prostate tumours as well
as patients with leukemia and lymphomas. In the previous year we have completed a preclinical study on dogs
with lymphomas, investigating the treatment efficacy of a novel drug, which provided the basis for an accelerated
start of a human clinical trial. In patients receiving radiotherapy, chemoradiotherapy and molecular targeted
therapies we have observed large heterogeneity and variability of pre-treatment biological substructures as well as
complex dynamics of the response. For radiobiological studies on zebrafish we have developed a new image-guided
micro-irradiator, which is capable of the localized irradiation of zebrafish embryos with photon fields of less than
1 mm in diameter. This will enable radiobiological studies of localized irradiation, similar to the conditions met in
external beam radiotherapy. In preliminary studies, comparing total and partial body irradiation, following up
apoptosis and inflammatory response, we observed that while apoptosis is high in both cases, inflammatory response
is significant only during partial irradiation. In computer simulations of cancer growth and the response to therapy
we have developed a stochastic multi-layer model which feeds from biomedical images. In parallel we have developed
a vasculature growth model. We have been able to apply the models to experimental datasets of in-vitro and in-vivo
experiments. This provides a foundation for the future development of a biological cancer-treatment plan.

Some outstanding publications in 2007

1. Luka Snoj, Matjaž Ravnik. Effect of fuel particles’ size and position variations of multiplication factor in pebble-
bed nuclear reactors. Kerntechnik (1987), 2007, issue 5–6, vol. 72, str. 251–254.

2. T. Zhang,W. Lu, G.H. Olivera, H. Keller, Robert  Jeraj, R. Manon, M. Mehta, T.R. Mackie, B. Paliwal, Breathing-
synchronized delivery : a potential four-dimensional tomotherapy treatment technique. Int. j. radiat. oncol.
biol. phys.. [Print ed.], 2007, vol. 68, str. 1572–1578.

3. M. Rodriguez, S. Griffin, L. Dewerd, Robert Jeraj. Characterization of the ADII-33 diamond detector. Med. phys.
(Lanc.), 2007, issue 1, vol. 34, str. 215–220.

4. M.W. Kissick, T.R. Mackie, Robert Jeraj. A delivery transfer function (DTF) analysis for helical tomotherapy.
Phys. Med. Biol., 2007, issue 9, vol. 52, str. 2355–2365.

5. M.W. McCall, Robert Jeraj. Dual-component model of respiratory motion based on the periodic autoregressive
moving average (peridoc ARMA) method. Phys. Med. Biol., 2007, issue 12, vol. 52, str. 3455–3466.

6. Marko Samec, Dean Korošak, Bruno Cvikl. Probing ion dynamics in a clay-water system with dielectric
spectroscopy. Acta geotech. Slov., 2007, vol. 4, 1, str. 4–9.

7. Dean Korošak, Bruno Cvikl, Janja Kramer, Renata Jecl, Anita Prapotnik. Fractional calculus applied to the
analysis of spectral electrical conductivity of clay-water system. J. contam. hydrol.. [Print ed.], 2007, vol. 92,
iss. 1/2, str. 1–9. http://dx.doi.org/10.1016/j.jconhyd.2006.11.005.

8. Tomaž Gyergyek, Milan Čerček. A fluid model of the current-voltage characteristics of an electron emitting
electrode immersed in a two electron temperature plasma. The European physical journal. D, Atomic, molecular
and optical physics, Jun. 2007, vol. 42, no. 3, str. 441–454, ilustr.

9. M. Herman, R. Capote, B.v. Carlson, P. Obložinský, M. Sin, Andrej Trkov, H. Wienke, V. Zerkin, Empire : Nuclear
reaction model code system for data evaluation. Nucl. data sheets (N.Y. N.Y.), 2007, vol. 108, str. 2655-2715.

10. Ivan Aleksander Kodeli, Andrej Trkov. Validation of the IRDF-2002 dosimetry library. Nucl. instrum, methods
phys res., Sect. A, Accel.. [Print ed.], 2007, vol. 577, str. 664-681.
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BIBLIOGRAPHY
ORIGINAL ARTICLES
1. R. T. Flynn, D. Barbee, T.R. Mackie, Robert Jeraj

Comparison of intensity modulated x-ray therapy and intensity modulated
protontherapy for selective subvolume boosting: a phantom study
In: Phys. med. biol., Vol. 52, no. 20, pp. 6073-6091, 2007.

2. Tomaž Gyergyek, Milan Čerček
A fluid model of the current-voltage characteristics of an electron emitting electrode
immersed in a two electron temperature plasma
In: The European physical journal. D, Atomic, molecular and optical physics, Vol. 42,
no. 3, pp. 441-454, Jun. 2007.

3. M. Herman, R. Capote, B.V. Carlson, P. Obložinský, M. Sin, Andrej Trkov, H. Wienke, V. Zerkin
EMPIRE: Nuclear reaction model code system for data evaluation
In: Nucl. data sheets (N.Y. N.Y.), Vol. 108, pp. 2655-2715, 2007.

4. Nikola Jelić, K.-U. Riemann, Tomaž Gyergyek, Siegbert Kuhn, Mladen Stanojević, Jože Duhovnik
Fluid and kinetic parameters near the plasma-sheath boundary for finite Debye lengths
In: Phys. plasmas, Letn. 14, 9 p., 2007.

5. M.W. Kissick, T.R. Mackie, Robert Jeraj
A delivery transfer function (DTF) analysis for helical tomotherapy
In: Phys. med. biol., Vol. 52, pp. 2355-2365, 2007.

6. Ivan Aleksander Kodeli, Daniel Aldama
Multigroup coupled neutron-gamma cross-section library for deterministic and Monte-
Carlo borehole-logging analysis
In: Nucl. sci. eng., Vol. 157, pp. 210-224, 2007.

7. Ivan Aleksander Kodeli, Andrej Trkov
Validation of the IRDF-2002 dosimetry library
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 577, pp. 664-681, 2007.

8. K. C. McCall, Robert Jeraj
Dual-component model of respiratory motion based on the periodic autoregressive
moving average (peridoc ARMA) method
In: Phys. med. biol., Vol. 52, no. 12, pp. 3455-3466, 2007.

9. M. Rodriguez, S. Griffin, L. DeWerd, Robert Jeraj
Characterization of the ADII-33 diamond detector
In: Med. phys. (Lanc.), Vol. 34, pp. 215-220, 2007.

10. Luka Snoj, Matjaž Ravnik
Effect of fuel particles’ size and position variations of multiplication factor in pebble-bed
nuclear reactors
In: Kerntechnik (1987), Vol. 72, pp. 251-254, 2007.

11. T. Zhang, W. Lu, G.H. Olivera, H. Keller, Robert Jeraj, R. Manon, M. Mehta, T.R. Mackie, B. Paliwal
Breathing-synchronized delivery: a potential four-dimensional tomotherapy treatment technique
In: Int. j. radiat. oncol. biol. phys., Vol. 68, pp. 1572-1578, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Petra Rogan, Matjaž Ravnik, Luka Snoj, Igor Lengar

PWR type UO2 furl rods with enrichments of 3.5 and 6.6 WT.% with burnable absorber
(Otto Hahn nuclear ship program, second core)
In: International handbook of evaluated criticality safety Benchmark
experiments(NEA/NSC/DOC, (95)03), Vienna, NEA, 2007, 60 str..

PUBLISHED CONFERENCE PAPERS

Regular Papers
1. Bruno Cvikl, Matjaž Koželj, P. Gorley, Dean Korošak, Bogdan Glumac, Renata Jecl

On the “backward diode” I-U electrical characteristics of the ionized cluster beam
deposited ITO/CuPc (1200nm)/Al organic structure
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 39-44.

2. Bruno Cvikl, Matjaž Koželj, Dean Korošak, P. Gorley, Bogdan Glumac, Renata Jecl
The C-U characteristics of ionized cluster beam deposited bilayer AI/PTCDA/CuPc/ITO
metal-organic structure with imbedded oxygenand water ions
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 45-50.

3. R. T. Flynn, W. Tome, A. Guiterrez, D. Westerly, Robert Jeraj, T.R. Mackie
Whole brain radiation therapy with conformal avoidance of the hippocampus: a comparison of
x-ray tomotherapy to proton therapy with distal edge tracking and spot scanning
In: Proceedings, XVth International Conference on the Use of Computers in Radiation
Therapy, ICCR 2007, June 4-7, 2007, Toronto, Toronto, ICCR, 2007, pp. 541-545.

4. P. Gorley, Bruno Cvikl, Dean Korošak, V.M. Frasunyak, S.V. Bilichuk, P.P. Horley, O.M. Slyotov
ZnO and ZnO: Co films, technology and optical properties
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 89-92.

5. Tomaž Gyergyek, Milan Čerček
Numerical analysis of the potential profile in the sheath formed in front of a floating
electron emitting electrode immersed in a two-electron temperature plasma
In: , pp. 277-280.

6. Tomaž Gyergyek, Milan Čerček, Borut Jurčič-Zlobec
A one-dimensional kinetic model of a current-voltage characteristics of an electron emitting
electrode that terminates a bounded plasma system containing a two-electron temperature plasma
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, pp. 807.1-807.8.

7. Tomaž Gyergyek, Borut Jurčič-Zlobec, Milan Čerček
Current-voltage characteristics of a plasma diode containing drifting electron populations
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. A, pp. 27-30.

8. Robert Jeraj, Urban Simončič, D. Barbee, M. Vanderhoek, J. Nickles, L. Forrest
Tumor radioresistance as a target for dose painting
In: Proceedings, XVth International Conference on the Use of Computers in Radiation
Therapy, ICCR 2007, June 4-7, 2007, Toronto, Toronto, ICCR, 2007, pp. 347-351.

9. Martin Krššák, Ján D. Skalný, Tomaž Gyergyek, Milan Čerček
On the non-linear dynamics of potential relaxation oscillations in bounded plasmas
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, pp. 812.1-812.8.

10. T.R. Mackie, Rob Flynn, D. Westerly, P. Hill, M. Kissick, Robert Jeraj, P. DeLuca
Distal edge tracking intensity modulated proton therapy using a fan beam
In: Proceedings, XVth International Conference on the Use of Computers in Radiation
Therapy, ICCR 2007, June 4-7, 2007, Toronto, Toronto, ICCR, 2007, pp. 536-540.

11. V.P. Makhniy, V.V. Melnyk, M.M. Sletov, O.V. Kinzerskaya, Bruno Cvikl, Dean Korošak, P.
Gorley, P.P. Horley
Optical properties of ZnO: Mn heterolayers with quantum-scale formations
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 85-87, 2007.

12. Luka Snoj, Matjaž Ravnik, Andrej Trkov
Testing of cross section libraries for Triga Criticality benchmark
In: Proceedings. Vol. 2, Proceedings of the 8th International Conference on Nuclear
Criticality Safety, ICNC 2007, St. Petersburg, May 28-June 1, 2007, 2007, pp. 46-49, 2007.

13. Andrej Trkov, Luka Snoj, Petra Rogan, Radojko Jaćimović, Matjaž Ravnik
On the use of computational methods for the optimisation of research reactor utilisation
In: Proceedings, The First International Confernce on Physics and Technology of
Reactors and Applications (PHYTRA 1), Marrakech, 14-16 March 2007, Marrakech,
Ministry for Energy and mining, 2007, 9 str..

RESEARCH MONOGRAPHS
1. H.D. Choi, R.B. Firestone, R.M. Lindstrom, Gábor L. Molnár, S.F. Mughabghab, Z. Revay,

Andrej Trkov, V. Zerkin, C. Zhou
Database of prompt gamma rays from slow neutron capture for elemental analysis
Vienna, International Atomic Energy Agency, 2007.

2. F. Leszczynski, D. Lopez Aldama, Andrej Trkov
WIMS-D library update
(STI/PUB, 1264), Vienna, IAEA, 2007.

TEXTBOOKS AND LECTURE NOTES
1. Matjaž Ravnik

Reaktorska in radiacijska fizika: študijsko gradivo
Ljubljana, Fakulteta za matematiko in fiziko, 2007.

2. Matjaž Ravnik, Darko Kavšek, Luka Snoj
Opis reaktorja TRIGA
Ljubljana, Izobraževalni center za jedrsko tehnologijo “Milana Čopiča”, 2007.

3. Matjaž Ravnik, Luka Snoj
Koeficient reaktivnosti praznine: vaja 7
Ljubljana, samozaložba, 2007.
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4. Matjaž Ravnik, Luka Snoj
Koeficienti reaktivnosti: navodila za vajo
Ljubljana, samozaložba, 2007.

5. Matjaž Ravnik, Luka Snoj
Kritični eksperiment in odziv na spremembe reaktivnosti: navodila za vajo
Ljubljana, samozaložba, 2007.

6. Matjaž Ravnik, Luka Snoj
Naloge iz reaktorske fizike
Ljubljana, Univerza v Ljubljani, 2007.

7. Matjaž Ravnik, Luka Snoj
Reaktorska in radiacijska fizika: vaje
Ljubljana, Fakulteta za matematiko in fiziko, 2007.

8. Matjaž Ravnik, Luka Snoj
Temeraturni koeficient reaktivnosti goriva: vaja 8
Ljubljana, samozaložba, 2007.

THESES
M. Sc. Thesis
1. Bojan Žagar,  Potential formation in front of a floating electrode in a magnetized

bounded plasma system (Tomaž Gyergyek)

B. Sc. Theses
1. Jernej Kovačič, Potential formation in a plasma diode containing hot and emitted

electrons (Tomaž Gyergyek)
2. Martin Krššák, Nonlinear dynamics of potential relaxation oscillations in a bounded

plasma system (comentor Tomaž Gyergyek)
3. Rok Rudolf, Calculation of transuranic actinides in nuclear power plant spent fuel (Matjaž Ravnik)
4. Gašper Žerovnik, Characterization of neutron field in irradiation channels of TRIGA

reactor  (Matjaž Ravnik)

INTERNATIONAL PROJECTS
1. Nuclear Data: Benchmark Experiments to validate EFF/EAF Data

(TW6-TTMN-002B) - T1.002B-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
FU07-CT-2007-00016 (EFDA 07-1708)
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Andrej Trkov

2. Nuclear Data: EFF/EAF Data File Upgrade, Processing and Benchmark Analyses (TW6-
TTMN 001B) - T1.001B-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
FU07-CT-2007-00016 (EFDA 07-1708)
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Andrej Trkov

3. Update of the JET MCNP Model - J2-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Igor Lengar

4. Upgrade of Gamma-Ray Cameras: Neutron Attenuators (GRC) - J1/b
EFDA Task Agreeement Code: JW6-TA-EP2-GRC-01, Contract No.: JW6-NEP-MHST-01
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Igor Lengar

5. Upgrade of Gamma-Ray Cameras: Neutron Attenuators (GRC) - J1/a (JET)
EFDA Task Agreeement Code: JW6-TA-EP2-GRC-01, Contract No.: JW6-OEP-MHST-01
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Igor Lengar

6. Research Unit - Administration and Services - RU-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Prof. Milan Čerček, Asst. Prof. Saša Novak Krmpotič

7. Nuclear Data:Benchmark Experiments to Validate EFF/EAF Data (TW7-TTMN-002) - T1-FU
EURATOM – MHST, 7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Dr. Andrej Trkov

8. Collaboration in DEMO Working Group - P7-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083

EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Prof. Matjaž Ravnik

9. Interaction of Vibrationally Excited Hydrogen with Fusion Relevant Materials - P2-FU
EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Prof. Milan Čerček, Dr. Iztok Čadež

10. Transport Processes of Light and Heavy Ions in Matter and their Application in
Medicine, Intercontinental and Space Flights and Nuclear Waste
BI-RU/05-07-011
Alexander Golovchenko, Joint Institute for Nuclear Research, Dubna, Moscow Region, Russia
Dr. Marko Giacomelli

R & D GRANTS AND CONTRACTS
1. High energy ion interactions in tissue-like materials and metals

Dr. Igor Lengar
2. Investigation of fusion relevant phenomena in plasma-wall interaction

Prof. Milan Čerček
3. Radiation field characterization for diagnostic and therapeutic use of radiactive isotopes

Asst. Prof. Robert Jeraj
4. On the use of benchmark experiment for improved utilisation of nuclear facilities

Asst. Prof. Andrej Trkov
5. Prevention and reduction of the consequences of the terrorist attack on TRIGA research reactor

Prof. Matjaž Ravnik
6. Interfacial amorphization and Fermi level pinning

Prof. Igor Jenčič, Prof. Bruno Cvikl
7. Development of the diagnostics for certain parameters of the edge plasma in fusion devices

Prof. Milan Čerček
8. Fusion relevant research of plasma interaction with surfaces

Prof. Milan Čerček
9. PET with a novel photon detector

Prof. Peter Križan
10. A development of low-activation material for the first wall in fusion reactor.

Asst. Prof. Saša Novak Krmpotič

RESEARCH PROGRAM
1. Reactor Physics

Prof. Bogdan Glumac

NEW CONTRACT
1. Calculation of isotopic composition and decay heat for Krsko NPP spent fuel

ARAO
Prof. dr. Matjaž Ravnik

VISITORS FROM ABROAD
1. mag. Alexander Golovchenko, Flerov Laboratory of Nuclear Reactions, Joint Institute

for Nuclear Research, Dubna, Russia, 22. 6. – 14. 9. 2007

2. prof. Petro Gorley and dr. Sergii Bilichuk, University Chernivci, Ukraine, 11. 9. 2007
3. prof. Roman Schrittwieser and dr. Codrina Ionita – Schrittwieser, Institute for Ion

Phyisics,  University of  Innsbruck, Innsbruck, Austria, 3. 12.–16. 12. 2007
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STAFF
Researchers
1. Prof.  Bruno Cvikl*
2. Prof.  Milan Čerček**
3. Pr3. Pr3. Pr3. Pr3. Prof.  Bogdan Glumac**, Headof.  Bogdan Glumac**, Headof.  Bogdan Glumac**, Headof.  Bogdan Glumac**, Headof.  Bogdan Glumac**, Head
4. Asst. prof. dr. Tomaž Gyergyek*
5. Asst. prof. dr. Robert Jeraj
6. Dr. Ivan Aleksander Kodeli
7. Dr. Marjan Kromar
8. Prof.  Matjaž Ravnik**
9. Asst. prof. dr. Andrej Trkov**
10. Asst. prof. dr. Tomaž Žagar***
Postdoctoral associates
11. Dr. Marko Giacomelli*** – left 30.6.2007
12. Dr. Igor Lengar

Postgraduates
13. Petra Rogan, B. Sc.
14. Urban Simončič, B. Sc.
15. Gašper Žerovnik, B. Sc.
Technical officers
16. Matjaž Koželj, M. Sc. - left 30.6.2007
17. Alberto Milocco, M. Sc.
18. Slavko Slavič, B. Sc.
19. Luka Snoj, B. Sc.
20. Uršula Turšič
Technical and administrative staff
21. Dušan Rudman
22. Darinka Stich
23. Bojan Žefran

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation
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Head:

Prof. Marko Mikuž

The department’s research is devoted to experimental studies of elementary particles, to
revealing the ultimate building blocks of matter and the nature of the interactions between
them. The experiments are carried out within large collaborative programmes at international
centres for particle physics, at CERN near Geneva, at DESY in Hamburg and at KEK in Tsukuba.
The department is also engaged in developing and applying technologically advanced particle
detectors, which are demanded by such measurements. Astroparticle physics is an emerging
field, applying the experimental techniques of particle physics to solving astrophysical problems.
Slovenian researchers are participating in the construction of the Pierre Auger observatory
and in the first measurements of ultra-high-energy cosmic rays, with the apparatus spread over
3000 km2 near Malargue in Argentina.

In order to reveal the ultimate secrets of nature in the world of elementary particles, accelerators with higher
and higher energies are needed. Their cost, both in terms of money and human resources, has grown to the level
where they are affordable only as joint international enterprises. Thus, future accelerators will be unique facilities
of their kind, the first being the Large Hadron Collider (LHC), being completed at the European Organization for
Nuclear Research (CERN) near Geneva. Researchers will exploit this facility to perform experiments in presently
inaccessible regions of energy, which, though pushed higher and higher, still remain minute compared to that of
the vast blast of the Big Bang that led to the creation of the Universe.

Together with colleagues from the Physics Department of the Faculty
of Mathematics and Physics and the Faculty of Electrical Engineering of
the University of Ljubljana, and from the Faculty of Chemistry and Chemical
Technology of the University of Maribor, we are performing measurements
at CERN, the German centre DESY in Hamburg and the Japanese centre
KEK in Tsukuba. We are taking part in three experiments, each conducted
as an international collaboration:
– ATLAS at the Large Hadron Collider (LHC) at CERN (2000 researchers, 167 institutions),
– Belle at the asymmetric electron-positron collider (KEK-B) at KEK (380 researchers, 55 institutions),
– HERA-B at the HERA electron-proton collider at DESY (310 researchers, 33 institutions).

In the field of astroparticle physics we are part of the Pierre Auger collaboration (200 researchers, 55 institutions),
which uses a giant scale (3000 km2) observatory near Malargue in Argentina for the detection of ultra-high-energy
cosmic rays. This endeavour is carried out in collaboration with colleagues from the University of Nova Gorica.

A detailed report on the activities of 2007 follows, focused on the contributions of our researchers:

AAAAATLAS:TLAS:TLAS:TLAS:TLAS:
– Throughout the whole year the intensive installation of huge detector

parts was taking place in the experimental cavern 160 m underground,
followed by their connection to services and commissioning with
cosmic rays. By the end of 2007, most of the detector was ready to
take data.

– While testing the cooling of the SemiConductor Tracker, a serious
incident occurred, blowing up one of the exhaust heaters. Substantial
modifications to the system were required, delaying commissioning
of the SCT. Thus only the barrel part could be commissioned with
cosmic rays, while for the end-caps, successfully installed in 2007, the
commissioning is on-going.

– In January we successfully installed all eight detector modules with
diamond sensors for the Beam Conditions Monitor (Fig. 1). Test beam
data with spare modules enabled refinements to the read out. The
data acquisition, based on FPGAs, has been developed with the aim to
deliver feed back, inclusive of an abort signal, to the LHC machine.

Researchers at the Pierre Auger Cosmic Ray
Observatory published an article in Science,
pointing out the observed correlation between
the arrival directions of ultra-high-energy cosmic
rays and active galactic nuclei.

Figure 1: Four detector modules of the ATLAS Beam Conditions Monitor
installed in the support structure of the pixel detector. The 72-mm-
diameter beam pipe can be seen, as well as the pixel detector in the
background.
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– Online integrating radiation monitors were produced and installed in ATLAS. Fourteen monitors with a
wide dynamic range and a thermal neutron detection capability were placed in the Inner Detector, while 50
simpler monitors, measuring TID and NIEL damage only, were spread throughout the ATLAS detector.

– We have continued our studies of the radiation hardness of silicon sensors and readout electronics, to extend
their range to particle tracking in future colliders. Part of this activity was carried out in the framework of
CERN RD-50.

– We joined the CERN RD-42 collaboration in their effort to provide position-sensitive detectors based on
polycrystalline and single-crystal CVD diamonds. We submitted a proposal for an ATLAS pixel-detector upgrade
utilizing pCVD diamond detectors.

– A large number of flexible heater pads with dimensions up to 1.9 x 0.4 m on copper-Kapton laminates were
designed and produced for the SCT and ID thermal enclosure.

– Generation of the phase-space in proton collisions at 14 TeV was studied.
– The background to the Higgs boson searches in the Standard Model and MSSM was simulated in detail.
– We studied top-quark production in proton-proton collisions and upgraded the relevant simulation

programme.
– The contribution of quantum chromodynamics phenomena to the precise determination of the top-quark

mass was studied.
– The grid infrastructure on the SiGNET computer cluster has been constantly upgraded and the

Nordugrid(ARC) and EGEE(gLite) middleware platforms maintained. We became full members of WLCG as
the Slovenian TIER-2 centre. We took part in the “ATLAS Computing System Commissioning” exercise.

BELLEBELLEBELLEBELLEBELLE
– For the first time we obtained experimental evidence of the mixing of D0 mesons by measuring decays into CP

eigenstates (D0 → K+K-, π+π-, Fig. 2.); the expected rate of mixing in the Standard Model (SM) is small and the
measured values impose constraints on the parameters of the models beyond the SM (also known as New
Physics, for example, theories including supersymmetric particles);

– By measuring the decay-time dependence of the Dalitz distribution in the D0 → KSπ
+π- decays we

determined, for the first time with a significant accuracy, the mass difference of the mass eigenstates in
the neutral D meson system; this difference is one of the (inaccurately predicted) parameters of the SM;

– For the first time we measured the semileptonic B meson decays involving the tau leptons
(B0 → D*-τ+ νt); the measurement of the decay rate puts limits on the possible masses of particles in
the extensions of the SM with several Higgs bosons;

– We continued the measurements of the CP violation in B+ → K+π0 and B0 → K+ π- decays; the difference
between the two types of decays may represent a hint of the New Physics processes;

– We performed numerous measurements in the field of charmed hadrons spectroscopy; the most important
are discoveries of new resonances in the process of e+e- → J/Ψ X, and the determination of the quantum
numbers of the Λ

c
(2880) baryon; some of the discovered states do not possess properties that would

enable their positioning in the system of conventional SM particles;
– We measured several production cross-sections for the e+e- → XcXc, where Xc represents a charmed

hadron; the measurements enable tests of the predicted properties of charmonium (c anti-c) states;
– We measured the rates of several decays of Bs mesons produced from the U(5S);
– We accurately measured the rate of B0 → Ds

+D- decays and put an upper limit on the rate of
B0 → D

s
+D

s
- decays; the latter has excluded some of the related theoretical models;

– We developed a method for the determination of the Ds meson decay constant; a comparison with
the predictions of the lattice QCD calculations will enable tests of the latter;

– We initiated the measurement of mixing in D0 → φK
s
 decays;

– We started the measurement of the CP asymmetry in D0 → K+K-, π+π- decays; an observation of
significant CP violation would unambiguously indicate contributions of New Physics;

– We studied the possibilities of measurements with a new generation of “B-factories” with 10-50 times
higher luminosity than currently available;

– We started preparations for the upgrade of the KEKB collider and the Belle detector to the higher
luminosity; with colleagues from the US, Italy, France, Japan and the UK we published a detailed
study on the possibility of building a new generation B-factory;

– We studied a new type of Cherenkov radiation detector, the TOP (time-of-propagation) detector and
developed a method for data analysis;

– We continued the development of a new aerogel Cherenkov detector, tested different aerogel radiator
configurations as well as the possibility of time-of-flight measurements.

Figure 2: Decay-time distribution for the
decay of neutral D mesons into pion or
kaon pairs and the same distribution for
the decay in pion-kaon pairs (a). The tiny
difference in the shapes between the two
distributions visible in their ratio (b) is a
consequence of D-meson mixing.
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Figure 3: Correlation between the arrival directions of the 27 cosmic rays
of the highest energies, measured by the Pierre Auger observatory
(circles), and the positions of the 472 active galactic nuclei (red
asterixes). The field of view of the observatory is shown in blue, deeper
colours indicate longer exposure. The plot is drawn in galactic
coordinates.

HERAHERAHERAHERAHERA-B-B-B-B-B
– Results of the measurements of cross sections for the production of scalar

and vector D mesons were published;
– We developed a new method for charged-particle identification based

on Ring Imaging Cherenkov data and used it to measure deuteron and
anti-deuteron production in proton-nucleus collisions at high energies.

PIERRE APIERRE APIERRE APIERRE APIERRE AUGERUGERUGERUGERUGER
– Fluorescence detectors at four locations were finalized and collected data

all year during clear, moonless nights;
– The fourth Lidar station was put into operation, their data-acquisition

system and software upgraded, enabling fully automated monitoring
of atmospheric conditions.

– Installation of ground detectors was practically finished, now covering
over 90% of the planned detection surface;

– A preliminary study of the energy spectrum at the GZK cut-off was
performed. The results are not significant yet and further calibration of
the detector is needed;

– Analysis of the arrival direction of 27 measured cosmic rays of the highest energies exhibited a correlation
with active galactic nuclei (Fig. 3). These results were published in Science.

DeDeDeDeDetttttectectectectector deor deor deor deor devvvvvelopmentelopmentelopmentelopmentelopment
– In collaboration with CERN, University of Valencia, University of Michigan, Ann Arbor and Ohio State University

work on the Compton camera and a novel PET apparatus, based on position-sensitive silicon detectors, has
been continued;

– A prototype detector for a brachytherapy source locator was assembled;
– An aerogel Cherenkov detector for 90Sr in environmental samples was built.

Organization of conferences, congresses and meetings

1. FPCP 2007 Flavor Physics and CP Violation, Bled, Slovenia, 12. 5. 2007 – 16. 5. 2007

BIBLIOGRAPHY
ORIGINAL ARTICLES
1. DELPHI Collaboration: J. Abdallah, et al. (344 avtorjev)

Investigation of colour reconnection in WW events with the DELPHI detector at LEP-2
In: The european physical journal. C, Vol. 51, no.2, pp. 249-269, 2007.

2. DELPHI Collaboration: J. Abdallah, et al. (341 avtorjev)
Zγ* production in e+e- interactions at √s = 183-209 GeV
In: The european physical journal. C, Vol. 51, no. 3, pp. 503-523, 2007.

3. DELPHI Collaboration: J. Abdallah, et al. (348 avtorjev)
Search for a fourth generation b´-quark at LEP-II at √s=196-209 GeV
In: The european physical journal. C, Vol. 51, no. 3, pp. 507-518, 2007.

4. DELPHI Collaboration: J. Abdallah, et al. (341 avtorjev)
Study of triple-gauge-boson couplings ZZZ, ZZγ and Zγγ at LEP
In: The european physical journal. C, Vol. 51, pp. 525-542, 2007.

5. DELPHI Collaboration: J. Abdallah, et al. (342 avtorjev)
Search for pentaquarks in the hadronic decays of the Z boson with the DELPHI detector at LEP
In: Phys. lett., Sect. B, Vol. 653, pp. 151-160, 2007.

6. DELPHI Collaboration: J. Abdallah, et al. (342 avtorjev)
Study of multi-muon bundles in cosmic ray showers detected with the DELPHI detector at LEP
In: Astropart. phys., vol. 28, pp. 273-286, 2007.

7. I. Abdesselam, et al. (323 avtorjev)
The ATLAS semiconductor tracker end-cap module
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 575, no. 3, pp. 353-389, 2007.

8. Belle Collaboration: K. Abe, et al. (142 avtorjev)
Observation of a charmoniumlike state produced in association with a J/ψ in e+ e-

annihilation at √s ≅ 10.6 GeV
In: Phys. rev. lett., Vol. 98, no. 8, pp. 082001-1-082001-6, 2007.

9. Auger Collaboration: J. Abraham, et al. (422 avtorjev)
An upper limit to the photon fraction in cosmic rays above 1019 eV from the Pierre Auger Observatory
In: Astropart. phys., Vol. 27, pp. 155-168, 2007.

10. AUGER Collaboration: J. Abraham, Sophie Ferry, Andrej Filipčič, Matej Horvat, Darko
Veberič, Serguei Vorobiov, Danilo Zavrtanik, Marko Zavrtanik
Anisotropy studies around the galactic center at EeV energies with Auger Observatory
In: Astropart. phys., vol. 27, pp. 244-253, 2007.

11. I. Abt, et al. (196 avtorjev)
Luminosity determination at HERA-B
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 582, no. 2, pp. 401-412, 2007.

12. HERA Collaboration: I. Abt, et al. (197 avtorjev)
Measurement of D0, D+, (D8)

+ and D*+ production in fixed target 920 GeV proton-nucleus collisions
In: The european physical journal. C, Vol. 52, pp. 531-542, 2007.

13. I. Adachi, et al. (22 avtorjev)
A study of proximity focusing RICH with aerogel radiator
In: Proceedings of the 3rd International Conference on Imaging techniques in
Subatomic Physics, Astrophysics, Medicine, Biology and Industry: Stockholm, Sweden,
June 27-30,2006(Nuclear instruments and methods in physics research A, vol. 580),
Amsterdam, Elsevier, 2007, Vol. 580, pp. 1042-1045, 2007.

14. I. Adachi, et al. (22 avtorjev)
A study of proximity focusing RICH with a silica radiator
In: Proceedings of the Eleventh International Vienna Conference on Instrumentation,
Vienna, Austria, February 19-24,2007(Nuclear instruments and methods in physics
research A, vol. 581), Amsterdam, Elsevier, 2007, Vol. 581, pp. 415-418, 2007.
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15. ATLAS Collaboration: A. Ahmad, et al. (216 avtorjev)
The silicon microstrip sensors of the ATLAS semiconductor tracker
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 578, pp. 98-118, 2007.

16. H. Aihara, et al. (81 avtorjev)
Status and upgrade plans of the Belle silicon vertex detector
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 582, pp. 709-713, 2007.

17. Belle Collaboration: K. Belous, et al. (156 avtorjev)
Measurement of the τ lepton mass and an upper limit on the mass difference between τ+ and τ-
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18. AUGER Collaboration: S. Y. Ben Zvi, et al. (30 avtorjev)

The Lidar system of the Pierre Auger Observatory
In: Nucl. instrum, methods phys res., Sect. A, Accel., Vol. 574, pp. 171-184, 2007.

19. Belle Colaboration: M.-C. Chang, et al. (171 avtorjev)
Observation of the decay B0 → J/ψ
In: Phys. rev. lett., Vol. 98, no. 13, pp. 131803-1-131803-5, 2007.

20. Belle Collaboration: P. Chang, et al. (143 avtorjev)
Improved measurements of branching fractions and CP asymmetries in B → η h decays
In: Phys. rev., D Part. fields gravit. cosmol., Vol. 75, no. 7, pp. 071104-1-071104-7, 2007.
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23. Belle Collaboration: K.-F. Chen, et al. (156 avtorjev)

Search for B → h* ν ν decays at Belle
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24. Belle Collaboration: W. T. Chen, et al. (145 avtorjev)
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0 (KS)
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In: Phys. lett., Sect. B, Vol. 651, pp. 15-21, 2007.
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26. Belle Collaboration: A. Drutskoy, et al. (180 avtorjev)
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Measurements of branching fractions and q2 distributions for B → π l ν and B → ρ l ν
decays with B → D* l ν decay tagging
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Observation of direct CP violation in B0 → π+ π- decays and model-independent
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In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str.

44. AUGER Collaboration: E. M. Santos, et al. (437 avtorjev)
A search for possible anisotropies of cosmic rays with
0.1 < E < 10 EeV in the region of the Galactic Centre
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

45. AUGER Collaboration: D. Semikoz, et al. (437 avtorjev)
Constraints on top-down models for the origin of UHECRs from the Pierre Auger Observatory data
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

46. AUGER Collaboration: G. Snow, et al. (437 avtorjev)
Education and outreach for the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

47. Andrej Studen, Neal Clinthorne
Design considerations for double-sided silicon strip detectors applicable to PET imaging
In: 2006 IEEE Nuclear Science Symposium conference record, Nuclear Science
Symposium, Medical Imaging Conference, 15th International Workshop on Room-
Temperature Semiconductor X- and Gamma-Ray Detectors, Special Focus Workshops,
October 29 -November 4, 2006 Town and Country Resort & Convention Center, San
Diego, California, Bernard Phlips, ed., Piscataway, IEEE, cop. 2006, pp. 3076-3081.

48. Andrej Studen, Marko Mikuž, (12 avtorjev)
Timing in thick silicon pad detectors
In: 2006 IEEE Nuclear Science Symposium conference record, Nuclear Science
Symposium, Medical Imaging Conference, 15th International Workshop on Room-
Temperature Semiconductor X- and Gamma-Ray Detectors, Special Focus Workshops,
October 29 -November 4, 2006 Town and Country Resort & Convention Center, San
Diego, California, Bernard Phlips, ed., Piscataway, IEEE, cop. 2006, pp. 1087-1090.

49. AUGER Collaboration: Tina Suomijärvi, et al. (437 avtorjev)
Performance of the Pierre Auger Observatory Surface Detector
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

50. AUGER Collaboration: Z. Szadkowski, et al. (437 avtorjev)
Sigma-delta compensation of pedestals in the 1st level surface detector trigger of the
Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

51. Matevž Tadel
GLED - A ROOT based framework for distributed computing and dynamic visualization
In: XV International conference on Computing in high Energy and Nuclear Physics,
(CHEP-06): February 13-17, 2006, [Mumbai, India], Sunanda Banerjee, ed., Mumbai,
Macmillan, 2007, pp. 402-405.

52. Matevž Tadel, A. Mrak Tadel
AliEVE - ALICE event visualization environment
In: XV International conference on Computing in high Energy and Nuclear Physics,
(CHEP-06): February 13-17, 2006, [Mumbai, India], Sunanda Banerjee, ed., Mumbai,
Macmillan, 2007, pp. 398-401.
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53. AUGER Collaboration: Michael Unger, et al. (437 avtorjev)
Study of the Cosmic Ray Composition above 0.4 EeV using the Longitudinal Profiles of
Showers observed at the Pierre Auger Observatory
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

54. ATLAS BCM Group ... [et al.]: Rainer S. Wallny, et al. (49 avtorjev)
Status of diamond detectors and their high energy physics application
In: Proceedings of the 15th International Workshop on Vertex Detectors - VERTEX 2006:
Perugia, Italy, 25 - 29 September 2006(Nuclear instruments and methods in physics
research, vol. 582, issue 3, 2007), Giovanni Ambrosi, ed., Amsterdam, Elsevier, 2007,
Vol. 582, no. 3, pp. 824-828, 2007.

55. AUGER Collaboration: Tokonatsu Yamamoto, et al. (437 avtorjev)
The UHECR spectrum measured at the Pierre Auger Observatory and its astrophysical implications
In: 30th International Cosmic Ray Conference, 3-11 July 07, Mérida Yucatán, México,
México, Universidad Nacional Autónoma de México, 2007, 4 str..

56. Marko Zavrtanik, et al. (12 avtorjev)
Position sensitive TCT evaluation of irradiated 3D-stc detectors
In: 2007 IEEE Nuclear Science Symposium & Medical Imaging Conference: October 27 -
November 3, 2007, Honolulu, Hawaii, USA, Piscataway, Institute of Electrical and
Electronics Engineers, 2007, pp. 1318-1321.

57. For the Belle collaboration: Anže Zupanc
New charmonium-like resonance at Belle
In: Quark confinement and the hadron spectrum VII: 7th Conference on Quark
Confinement and the Hadron Spectrum, QCHS 7: Ponta Delgada, Açores, Portugal, 2-7
September 2006(AIP conference proceedings, vol. 892), José Emílio F. T. Ribeiro, ed.,
Melville, American Institute of Physics, 2007, pp. 472-475.

THESES
Ph. D. Theses
1. Urban Bitenc: Measurement of D0 mixing using semileptonic decays (Supervisor: Prof.

Boštjan Golob)
2. Saša Fratina: Measurement of time dependent CP violation in B0→ D+ and D- decays

(Supervisor: Asst. Prof. Samo Korpar)
3. Samo Kupper: Charm production in 920 GeV proton-nucleus interactions (Supervisor:

Prof. Marko Starič)

B. Sc. Theses
1. Rok Dolenec: Detection of single photons with a silicon photomultiplier (Supervisor:

Asst. Prof. Samo Korpar)
2. Janez Langus: Measurements of signals in 3D silicon detectors (Supervisors: Prof.

Vladimir Cindro, Dr. Gregor Kramberger)
3. Peter Smerkol: Search for B+ →χc2 K

+ decays with the Belle detector (Supervisor:  Prof.
Boštjan Golob)

4. Andrej Petelin: Identification of hadrons with a RICH counter in the Belle spectrometer
(Supervisor: Prof. Peter Križan)

5. Jožef Pulko: Measurements of radiation damage in silicon detectors (Supervisor: Prof.
Vladimir Cindro)

INTERNATIONAL PROJECTS
1. Enabling Grids for E-sciencE-II

EGEE-II
EGEE-NA1, EGEE-NA2, EGEE-NA3, EGEE-NA4
6. FP; 031688
EC; Dr. Bob Jones, CERN IT-EGE, Geneve, Switzerland
Prof. Marko Mikuž

2. Safe Production and Use of Nanomaterials
NANOSAFE2
6. FP; NMP2-CT-2005-515843
EC; Commissariat a l‘Energie Atomique, Grenoble, France
Andrej Detela, B. Sc., Asst. Prof. Maja Remškar, Marko Žumer, B. Sc., Prof. Boris Turk

3. The Charge Collection Study in Microstrip Silicon Detectors for Quality Assurance CERN
ATLAS SCT Program and the Future Upgrade for LHC Experiments
INTAS 03-52-5744
INTAS - International Association for the promotion of co-operation with scientists
from the New Independent States of the former Soviet Union, Brussels, Belgium; Dr.
Jaakko Härkönen, Helsinki Institute of Physics, CSM Programme, CERN/EP, Geneve;
CERN Office, CERN/PH, Geneve, Switzerland
Prof. Marko Mikuž

4. Collaboration DELPHI
Dr. Jan Timmermans, CERN, Geneve, Switzerland
Asst. Prof. Borut Paul Kerševan

5. Collaboration HERA-B
Dr. Mike Medinnis, Deutsches Elektronen-Synchrotron DESY, Hamburg, Germany
Prof. Peter Križan

6. Collaboration ATLAS
Prof. Peter Jenni, CERN, Geneve, Switzerland
Prof. Marko Mikuž

7. Collaboration CERN RD-39
Dr. Jaako Haarkonen, HIP, Finland
Dr. Zheng Li, BNL, USA
Prof. Marko Mikuž

8. Collaboration CERN RD-42
Prof. Peter Weilhammer, CERN, Geneve, Switzerland
Prof. Marko Mikuž

9. Collaboration CERN RD-50
Prof. Mara Bruzzi, University of  Florence, Florence, Italy Dr. Michael Moll, CERN,
Geneve, Switzerland
Prof. Marko Mikuž

10. Collaboration Belle
Prof. Masanori Yamauchi, KEK, Tsukuba, Japan
Prof. Peter Križan

11. Collaboration CIMA
Cameras for Imaging in Medical Applications
Prof. Peter Weilhammer, CERN, Geneve, Switzerland
Prof. Marko Mikuž

12. Study of Top Events produced at the LHC for the Commissioning of the ATLAS Detector
BI-IT/05-08-003
Dr. Marina Cobal, Universitŕ di Udine, Udine, Italy
Asst. Prof. Borut Paul Kerševan

13. Measurment of Properties of Charmed Hadrons
SLO-JPN, BI-JP/07-09/C-002
Prof. Fumihiko Takasaki, High Energy Accelerator Research Organization, Tsukuba shi,
Ibaraki ken, Japan
Asst. Prof. Tomi Živko

R & D GRANTS AND CONTRACTS
1. Search for exotic hadronic bound states

Asst. Prof. Tomi Živko
2. Combined method for particle identification

Asst. Prof. Samo Korpar
3. Development of high-resolution PET probe

Dr. Dejan Žontar
4. Development and Implementation of Tools for the Physics Research with the ATLAS

Detector in the Grid Environment
Asst. Prof. Borut Paul Kerševan

5. Semiconductor detectors for medical and high radiation fields applications
Dr. Dejan Žontar

6. New electric direct drive systems
Andrej Detela, B. Sc.

7. Verification of  radioactive sources positioning during brachytherapy
Dr. Gregor Kramberger

8. Optimization of direct drive system for electric two-wheel vehicles
Andrej Detela, B. Sc.

9. Fast detection of the radioactive Strontium-90
Asst. Prof. Samo Korpar

10. Hadron collider physics
Dr. Ilija Bizjak

11. Measurements of rare decays of B and D mesons
Asst. Prof. Samo Korpar

12. Data Analysis Tools and Environment for Physics Research with the ATLAS Detector
Asst. Prof. Borut Paul Kerševan

13. Slovene Terminology Web Portal
Jan Jona Javoršek

14. PET with a novel photon detector
Prof. Peter Križan

RESEARCH PROGRAMS
1. Astroparticle Physics

Asst. Prof. Marko Zavrtanik
2. Eksperimental Particle Physics

Prof. Marko Mikuž

NEW CONTRACT
1. Verification of  radioactive sources positioning during brachytherapy

Elgo - line d.o.o.
Dr. Gregor Kramberger

Department of Experimental Particle Physics F-9
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VISITORS FROM ABROAD
1. Themis Bowcock, Mark Tobin, University of Liverpool, Liverpool, Great Britain, 11. 6. – 13. 6. 2007
2. Prof. Dr. Thomas Browder, University of Hawaii, Honolulu, USA, 16. 5. – 18. 5. 2007
3. Dr. Hassan Chagani, University of  Sheffield, Sheffield, Great Britain, 29. 8. – 1. 9. 2007
4. Dr. Oleksiy Lytovchenko, Dr. Vladimir Khomenkov, INFN, Padova, Italy, 17. 12. – 21. 12. 2007
5. Roberto Mussa, INFN, Torino, Italy, 22. 5. 2007

6. Prof. Dr. Stephen L. Olsen, University of Hawaii, Honolulu, USA, 30.6. – 4. 7. 2007
7. Prof. Dr. Masanori Yamauchi, High Energy Accelerator Research Organization (KEK),

Tsukuba, Japan, 26. 8. – 27. 8. 2007
8. Prof. Dr. Walter Schmidt–Parzefall, Institut für Experimentalphysik, Universität,

Hamburg, Germany, 13. 9. – 15. 9. 2007
9. Prof. Dr. Volker Soergel, Physikalisches Institut, Ruprecht-Karis-Univesität, Heidelberg, Germany
10. Dr. Georg Steinbrueck, Julian Becker, University of Hamburg, Hamburg, Germany, 11.

10. – 12. 10. 2007

STAFF
Researchers
1. Prof. Vladimir Cindro**
2. Asst. Prof. Andrej Filipčič**
3. Prof. Boštjan Golob*
4. Dr. Andrej Gorišek
5. Asst. Prof. Borut Paul Kerševan*
6. Asst. Prof. Samo Korpar*
7. Dr. Gregor Kramberger**
8. Prof. Peter Križan*
9. Asst. Prof. Igor Mandić**
111110. Pr0. Pr0. Pr0. Pr0. Prof. Marof. Marof. Marof. Marof. Markkkkko Miko Miko Miko Miko Mikuž*, Headuž*, Headuž*, Headuž*, Headuž*, Head
11. Asst. Prof. Tomaž Podobnik*
12. Prof. Aleš Stanovnik*
13. Prof. Marko Starič**
14. Prof. Danilo Zavrtanik*
15. Asst. Prof. Marko Zavrtanik**
16. Asst. Prof. Tomi Živko
17. Dr. Dejan Žontar***
Postdoctoral associates
18. Dr. Ilija Bizjak
19. Dr. Marko Bračko*
20. Dr. Matej Horvat, left 15. 5. 2007
21. Dr. Rok Pestotnik**

22. Dr. Andrej Studen**
23. Dr. Matevž Tadel
Postgraduates
24. Matej Batič**, B. Sc.
25. Dr. Urban Bitenc**
26. Irena Dolenc, B. Sc.
27. Rok Dolenec, B. Sc.
28. Dr.  Saša Fratina**, B. Sc., left 1. 8. 2007
29. Boštjan Maček, B. Sc.
30. Peter Smerkol, B. Sc.
31. Anže Zupanc**, B. Sc.
Technical officers
32. Andrej Detela, B. Sc.
33. Jan Jona Javoršek, B. Sc.
Technical and administrative staff
34. Andreja Butina
35. Jure Eržen
36. Tadej Gabrič
37. Majda Kelbelj, retired 1. 12. 2007
38. Dejan Lesjak
39. Erik Margan

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation
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DEPARTMENT OF INORGANIC
CHEMISTRY AND TECHNOLOGY K-1

Head:

Dr. Tomaž Skapin

The Department of Inorganic Chemistry and Technology is one of the leading groups in
the world in the field of the synthesis of new inorganic compounds containing fluorine. The
main research fields are: reactions in superacids, the chemistry of noble gases, the chemistry
of the elements of the main groups and the synthesis of new inorganic materials with special
properties. A great deal of the activity of the group has been devoted to the technological and
ecological problems in Slovenia. The group has already been closely cooperating with
Slovenian industry for more than thirty years, is active in the field of educating teachers of
chemistry, and promotes natural sciences among students at colleges and elementary schools.

In the field of new inorganic compounds containing fluorine, new coordination compounds of the type
[Mx+(L)n](AF6)x (M is a metal, e.g., Mg, Ca, Sr, Ba, Cd or a lanthanide element; A is P, As, Sb, Bi, Ta, or Ru; L is a
ligand, e.g., XeF2, XeF4, AsF3, or HF and x is the oxidation number of the central atom) have been synthesized.
In connection with this the compounds [M(XeF2)3](PF6)2 ( M = Sr, Pb) should be mentioned. These two compounds
are isostructural with the compound [Sr(XeF2)3](AsF6)2. If an excess of XeF2 is used, the compounds
[Pb3(XeF2)11](PF6)6 and [Sr3(XeF2)10](PF6)6 can be synthesized. The first compound contains two crystallographically
different lead atoms, of which one has a unique homoleptic environment of eight XeF2 molecules, while the other
has a coordination number of 9. In the case of strontium there are also two
crystallographically different Sr atoms, but in both cases with a coordination
of 9. The reason for the lower coordination number of lead, when compared
with strontium, is the higher absolute electronegativity of Sr2+ relative to
Pb2+. In the scope of a cooperation with the University of Lethbridge, Alberta,
Canada, our compounds [Mg(XeF2)2](AsF6)2, [Mg(XeF2)4](AsF6)2,
[Ca(XeF2)2.5](AsF6)2, [Ba(XeF2)3](AsF6)2, and [Ba(XeF2)5](AsF6)2 were
additionally characterized by solid-state 19F and 129Xe magic-angle spinning
NMR spectroscopy.
Research into the possibility of using XeF4 as a ligand was started. The first
compound of this type, [Mg(XeF2)(XeF4)](AsF6)2, was prepared, and its
structure was determined. In this compound two molecules of xenon fluorides in different oxidation states (XeF2,
XeF4) are acting as ligands. The compounds where HF is acting as a ligand or where HF forms with a F anion
(poly)-hydrogen-fluoride anions of the type H

x
F

x+1
¯ should be mentioned here. In 2007 two new compounds with

HF acting as a ligand were isolated and characterized: [Sr(HF)3](TaF6)2 and [Sr(HF)2](BF4)2. After the compound
Ba(H3F4), which was isolated and its structure determined in 2006, the compound Ca(HF2)2 represents the second
known compound in which the central atom has a homoleptic environment of HF molecules. Furthermore, ribbon-
like polymeric compounds of the type (MF)n

+ were synthesized. These ribbons could be further connected with
HF2¯anions in double ribbons, e.g., Ba4F4(HF2)(PF6)3 or in infinite layers, e.g., Pb2F2(HF2)(PF6). During work with
anhydrous HF as a solvent and BF

3
 as a Lewis acid the compounds M(BF

4
)

2
 where M = Sr and Ba were isolated and

structurally characterized.

At the 234 ACS National Meeting in Boston a
two-day symposium “Novel Bonding and
Structural Modalities in Inorganic Fluorine
Chemistry” was organized in honour of Prof. Neil
Bartlett on the occasion of his 75th birthday. He
is an Associated Member of the “Jožef Stefan”
Institute and an Honorary Doctor at the
University of Ljubljana.

Figure 1: Coordination sphere around the central atom in the compounds [Sr3(XeF2)10](PF6)6 (left) and
[Pb3(XeF2)11](PF6)6 (right).
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In the system MF4 / XeF2 the compounds 3XeF2·2MnF4 and XeF2·MnF4 were isolated and their structures were determined.
A whole series of new metal (Ca, Ba, Sr, Pb) heptafluorotantalates(V) were isolated in a reaction between the
corresponding binary fluoride, Ta and fluorine or between binary fluoride and TaF5 in the proper molar ratio and in
anhydrous HF as a solvent. All the Ta atoms possess a distorted pentagonal-bipyramidal environment with Ta–F distances
of 1.878–2.044 Å.
Products in the systems AF/CrF4 and AF/CrF5 were investigated. ACrF6 (A = Na, K-Cs), ACrF5 (A = K-Cs), A2CrF6·2HF
(A = Na, K), A2CrF6·4HF (A = Rb, Cs), Li2CrF6 and K3Cr2F112HF were synthesized and their crystal structures were
determined. Polymorphism has been found for NaCrF6 (orthorhombic and trigonal phases). The crystal structure
of K3Cr2F11·2HF revealed the rare case of a [M2F11]

3– anion.
Together with researches from Moscow State University, Russia, we have continued to study the selective fluorination
of fullerenes. The fluorination of C60 with KMnF4 yields a mixture of fluorofullerenes, from which single crystals of
C60F16·C60 were isolated and their crystal structure determined.
With the Aichi Institute of Technology, Nagoya, Japan, we studied the electrochemical behaviour of surface-modified
petroleum cokes in propylene-carbonate-containing solvents. Additionally, the surface-structure change and the charge/
discharge behaviour of petroleum cokes surface-modified by thermally activated ClF3 and NF3 were investigated.
Using polymerization in a plasma the wettability of textile material was modified. Cotton and polyester fabrics were
exposed to radio-frequency plasmas of the gases SF4, CF4, C6F12 and C6F14. In the cases of using SF4 or CF4 as plasma gases,

the surface of the textile fabric became fluorinated,
but when using C6F12 or C6F14 the deposition of
the fluorocarbon layer took place. AFM images
revealed topographic changes and the formation
of microstructures in the fabric exposed to
plasma, which inhibit water droplets from
spreading over the surface. An additional effect
is contributed by the composition of the surface
of the material. The strongest hydrophobic effect
was observed in samples exposed to a radio-
frequency plasma of C6F14 gas.
Research within the European project FUNFLUOS
was extended to the preparation of GaF3 with a
high surface area. The previously developed
oxidative decomposition of hydrazinium(2+)
fluoroaluminate, N2H6AlF5, was used in the case
of a gallium compound, N2H6GaF5. The sol-gel
route for the preparation of GaF3 was applied by
adding HF in gaseous form to alcoholic solutions
of gallium alkoxides. This method gave excellent
results. Because of the impurities in commercially
available gallium isopropoxide a purification

method involving condensation at higher temperatures was developed. The influence of the HF concentration in the reaction
mixture on the surface of the material was tested. Investigations of the mechanism of HS-CrF3 preparation were continued.
Efforts were directed towards finding a suitable iron-containing starting material.
In cooperation with the Department of Solid State Physics (F-5) research on ferroelectric and ferromagnetic metal
fluorides has begun. Most of our research was made on K3Fe5F15, which exhibited both properties.
In addition to a determination of the elemental compositions of some compounds synthesized in our laboratory
the chemistry of aluminium fluoro-hydroxy species was studied. Based on the method for determining the total
amount of fluorine in organic matter and food developed in our laboratory a total daily intake of fluorine from
different sources for humans and its impacts on health were estimated. An overview of the use of oximes, hydroxamic
acids and related species as reagents in inorganic analytical chemistry was made. Thermochemical studies on the
enthalpies of formation of some aqueous anions were conducted.
A computer program combining physical and chemical models of absorption for the computation of fluid dynamics in
a flue-gas scrubber is under development. The program will be useful for the dimensional and efficiency optimization
of the scrubber. A method for integrally assessing the suitability of technology optimization alternatives was developed
for the flue-gas desulphurization example, quantitatively considering the impacts on the performance, the economy
and the reliability of the proposed alternatives under consideration, on which we published a paper in a scientific
journal and contributed at a scientific conference. Furthermore, methods for process-reliability assessment were also
successfully used for a hydrogen fuel-cell system (PEM type) development, specifically aiming for operability analysis,
reliability assessment/engineering, identification of critical components and system optimization.

Figure 2: Symposium in honour of Prof. Neil Bartlett on the occasion of his 75th birthday; Prof. Boris
Žemva was one of the organisers.
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Within the EU 6FP CA project SHAPE RISK (http://shaperisk.jrc.it) we were
engaged in the preparation of the final work package Radical changes,
breakthrough and prospective. The results of the project were and will
be presented to related scientific, technical and policy-making audiences.
The results will also be used in the preparation of priorities for the 7FP
and for potential revisions and implementation of legislation and directives
at the EU level, directives 96/82/EC (Seveso II), 96/61/EC (IPPC), and 89/391/EEC (Atex), on which we published
a paper in a scientific journal and contributed at a scientific conference.
Regarding major accident hazards, we were engaged by industrial companies. Petrol d.d. commissioned the
preparation of a preliminary safety report used in the licensing process. Istrabenz plini d.o.o. commissioned the
preparation of an introduction, a description and examination documentation for the training of employees related
to safety management system (process safety or prevention of major industrial accidents involving dangerous
substances) topics, and the preparation of a safety plan for integrated security management related to the road
transportation of hazardous materials (implementation according to the European treaty on the road transport of
dangerous goods - ADR).
In 2007 the project entitled “Control of mercury and some other toxic metals emission from power boilers, cement
works and other high-temperature industrial processes” (L2-9023-0106-06) started together with the Department of
Environmental Sciences. In the first year the focus was on producing the mass balance of contaminants in thermal
power production and in cement production. The work is co-financed by the firm ESOTECH. With ESOTECH the research
and development project on the so-called ”low-cost flue-gas desulphurization
(FGD) process” is being continued, with the preparation of a doctoral thesis
included. The same subject is also part of a bi-lateral Sino-Slovenian scientific
and technical cooperation for the years 2007–2009 between the IJS and the
Institute of Thermal Power Engineering, Zhejiang University, Hangzhou.
In the project “Water use optimisation in the thermoenergetics” research was
concluded on the FGD process using SO

2 absorption into a saturated
ammonium sulphate solution with aqueous ammonia as the neutralizing
agent. The second theme in this project was the separation of organic additives,
enhancing the absorption rate, from the absorbing solution in a FGD process
in order to save the reagent and to decrease the emissions into water to well
below permissible limits.
Basic engineering for waste-water purification in the ACRONI steel works
was developed and implemented in an industrial waste-water purification
plant; the customer finally took over the plant in November 2007 after many
successful demonstrations of the effectiveness of the plant.
In cooperation with the Radiation Protection Group at the JSI a major
decontamination of old facilities was finished. We have also prepared larger
quantities of a uranium compound for export. With all these activities we have additionally proved to have a qualified
team for the manipulation of radioactive waste and other radioactive materials.
In cooperation with S&T Slovenija we have developed an information system for the quality control of ammunition
for the Slovenian Army, which will incorporate the developed categorisation system. The ammunition categorisation
takes safety, technical and tactical properties into account. The result of the categorisation is a proposal for the
preferential use of ammunition (e.g., for the needs of training or manoeuvres), and in the case of breaching the
predefined limits of safety characteristics the information system automatically demands the exclusion and
destruction of the ammunition.
The School of Experimental Chemistry, which is co-financed by the Ministry of Higher Education, Science and Technology
organized 42 courses of chemical experiments and attractive experiments at special visits to our laboratories for the
students of elementary schools and colleges. In the frame of the promotion of science, partially financed by the Ministry
of Higher Education, Science and Technology we visited several elementary
schools and colleges across Slovenia and participated during presentations of
school books to chemistry teachers. We took part in the Festival of Science in
Ljubljana (18–20 September 2007) organized by the Slovenian Scientific
Foundation, where we received the Order of Excellency for our workshops.
We were invited to the 2007 International Science Festival in Genova, Italy,
where our presentations were enthusiastically accepted. With popular-science
contributions we participated in the activities of the Mladinska knjiga
publishing house.

Figure 3: Handling of radioactive waste

The European Union is promoting education in
natural sciences, beginning with nursery
schools. It is believed that starting later would be
too late. The School of Experimental Chemistry
is working in agreement with these directions.
Some of its activities are already performed in
nursery schools.

Good cooperation with industry is based primarily
on the trust gained with persistent work over
several years. The successful cooperation
between the JSI and ESOTECH continued in 2007.
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Some outstanding publications in 2007

1. T. Bunič, M. Tramšek, E. Goreshnik, G. Tavčar, B. Žemva, Metal(II) hexafluorophosphates((V) (M = Sr, Pb)
containing XeF2-coordinated metal ions [M(XeF2)3](PF6)2, [Pb3(XeF2)11](PbF6)6, and [Sr3(XeF2)10](PF6)6, Inorg.
Chem., 46 (2007) 5276–5282.

2. M. Gerken, P. Hazendonk, A. Iuga, J. Nieboer, M. Tramšek, E. Goreshnik, B. Žemva, S. Zheng, J. Autschbach,
Solid-state NMR spectroscopic study of coordination compounds of XeF2 with metal catins and the crystal
structure of [Ba(XeF2)5][AsF6]2, Inorg. Chem., 46 (2007) 6069–6077.

3. K. Naga, T. Nakajima, S. Aimura, Y. Ohzawa, B. Žemva, Z. Mazej, H. Groult, A. Yoshida, Electrochemical behavior of
surface-modified petroleum cokes in propylene carbonate containing solvents, J. Power Sources, 167 (2007) 192–199.

4. K. Naga, T. Nakajima, Y. Ohzawa, Z. Mazej, B. Žemva, H. Groult, Surface-structure change and charge/discharge
behavior of petroleum cokes surface-modified by thermaly activated ClF3 and NF3, J. Electrochem. Soc., 154
(2007) A347–A352.

5. T. Bunič, M. Tramšek, E. Goreshnik, B. Žemva, Metal (Ca, Ba, Sr, Pb) heptafluorotantalates(V): synthesis, Raman
spectra and crystal structures, Solid State Sci., 9 (2007) 88–94.

6. I. Hrastel, M. Gerbec, A. Stergaršek, Technology optimization of wet flue gas desulfurization process, Chem.
Eng. Technol., 2007, vol. 30, 220–233.

7. N.J. Duijm, C. Fievez, M. Gerbec, U. Hauptmanns, M. Konstandinidou, Management of health, safety and
environment in process industry, Safety Sci. (2007), doi:10.1016/j.ssci.2007.11.003.

8. M. Ponikvar, V. Stibilj, B. Žemva, Daily dietary intake of fluoride by Slovenian Military based on analysis of total
fluorine in total diet samples using fluoride ion selective electrode, Food Chem., 103 (2007) 369–374.

9. M. Ponikvar, J.F. Liebman, Paradigms and paradoxes: patterns and estimation of the entropy of formation of
aqueous hydrogen containing mono and polynuclear oxyanions, Struct. Chem., 18 (2007) 409–413.

10. M. Remškar, J. Kovač, M. Viršek, M. Mrak, A. Jesih, A. Seabaugh, A, W5O14 nanowires, Adv. Funct. Mater., 17 (2007) 1974–1978.
11. M. Viršek, A. Jesih, I. Milošević, M. Damnjanović, M. Remškar, Raman scattering of the MoS

2
 and WS

2
 single

nanotubes, Surf. Sci., 601 (2007) 2868–2872.

Awards and appointments

1. Experimental School of Chemistry: Award from Slovenian science festival: Star of the festival (Sept 2007)

Organization of conferences, congresses and meetings

1. FORM-IT, Meeting of partners, Zreče, 21. –23. 11. 2007

Figure 4: Cooperation between the JSI and ESOTECH: Reconstructed waste-water purification plant in the ACRONI steel works Jesenice (left), outlet of
the purified waste water (right).



103Annual Report 2007

Department of Inorganic Chemistry and Technology K-1

BIBLIOGRAPHY
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2-Imino-3-allyl-benzothiazole as a π-ligand: synthesis and crystal structure of
[(CuCl)C10H10Sn2], [C10H11SN2

+]2[Cu2Cl4]
2-, and [C10H11SN2

+]2[Cu2Br4]
2- π compounds
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14. Maja Remškar, Aleš Mrzel, Marko Viršek, Adolf Jesih
Inorganic nanotubes as nanoreactors: the first MoS2 nanopods
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Synthesis and characterization of Mo6S4.5I4.5 nanowires
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20. Tina Bunič, Gašper Tavčar, Evgeny Goreshnik, Boris Žemva
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X-ray single crystal structure and raman spectrum of ammonium hexafluoroarsenate
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22. Alexey A. Goryunkov, Ilya N. Ioffe, Pavel A. Khavrel, Stanislav M. Avdoshenko
Avdoshenko, Vitalii Yu Markov, Zoran Mazej, Lev Nikolaevich Sidorov, Sergey I. Troyanov
The former “C60F16 is actually a double-caged adduct: (C60F16C60)
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23. Maja Ponikvar
Dovolj ali preveč fluora
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PUBLISHED CONFERENCE PAPERS
Regular Papers
1. Iztok Hrastel, Marko Gerbec, Andrej Stergaršek

Technology optimization of the wet flue gas desulphurization process, supported with
technical, economy and reliability based analysis
In: Risk, reliability and societal safety: proceedings of the European Safety and Reliability
Conference 2007, (ESREL 2007), Stavanger, Norway, 25-27 June 2007, Terje Aven, ed., Jan
Erik Vinnem, ed., London [etc.], Traylor & Francis, 2007, Zv. 2, pp. 2305-2312.

2. V. V. Malyshev, A. I. Gab, L. V. Ursulyak, Melita Tramšek, Evgeny Goreshnik
Molybdenum and tungsten coatings structure control by means of atmosphere changes
above a bath and non-stationary current conditions usage
In: Har’kovskaja nanotehnologičeskaja assambleja - 2007. Tom 1, Nanostrukturn’ie
material’i, Kharkov, NNC HFTI, EPC “Contrast”, 2007, pp. 124-129.

PATENT APPLICATIONS
1. A. Mrzel, M. Remškar, M. Viršek, A. Jesih

The process for the synthesis of quasi onedimenzional structures of dichalcogenides
and oxides of transition metals: patent application No.  200700233.
Ljubljana: The Slovenian Intellectual Property Office, 2007.

2. A. Mrzel, M. Remškar, A. Jesih, M. Viršek
The process for the synthesis of nanotubes and fullerene like nanostructures of
dichalcogenides of transition metals: patent application No.  P-200700081.
Ljubljana: The Slovenian Intellectual Property Office, 2007.

3. M. Remškar, M. Viršek,  M. Kocmur,  A. Jesih
The process for the synthesis of fibrous tungsten oxide W5O14 :patent application No. P-200700045.
Ljubljana: The Slovenian Intellectual Property Office, 2007.

INTERNATIONAL PROJECTS
1. Form-It “Take Part in Research”

Form-It, 6. FP
SAS6, 042938
EC; Markus Meissner, Austrian Institute for Applied Ecology, Vienna, Austria
Tomaž Ogrin, M. Sc.

2. Functionalised Metal Fluorides
FUNFLUOS, 6. FP
NMP3-CT-2004-505575
EC; Humboldt-Universität zu Berlin, Berlin, Germany
Dr. Tomaž Skapin

3. Sharing Experience on Risk Management (Health, Safety, Environment) to prepare
Future Industrial Systems

SHAPE-RISK, 6. FP
NMP2-CT-2003-505555
EC; Institut National de l‘environnement industriel et des risques, Verneuil en Halatte, France
Asst. Prof. Marko Gerbec, Asst. Prof. Branko Kontič

4. Worldwide Remediation of Mercury Hazards through Biotechnology
BIOMERCURY, 6. FP
NMP2-CT-2004-505561
EC; Gesellschaft für Biotechnologische Forschung MBH, Braunschweig, Germany
Dr. Andrej Stergaršek, Prof. Milena Horvat

5. Problem-based Learning in Vocational Science - Designing Activities that develop the
Skills used by Scientists in the Workplace for Integration into Vocational Science Courses
PROBASE, Leonardo da Vinci Programme
HU/06/B/F/PP-170027
Lévayné Szalay Luca, Bertalan Zsolt, Petrik Lajos Két Tanítási Nyelvű Vegyipari,
Környezetvédelmi és Informatikai Szakközépiskola, Budapest, Hungary
Tomaž Ogrin, M. Sc.
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6. Improvement of the Management of Institutional Radioactive Waste in Slovenia
11145406-06-01-0001
Agency for Radwaste Management, Ljubljana, Slovenia; Leniko bvba, Antwerp, Belgium
Dr. Gašper Tavčar

7. Optimization of Flue Gas Desulphurization  (FGD) Process in Iron Ore sintering Plants
and Lead/Zinc Smelters
BI-CN/07-09-020
Prof. Xiang Gao, State Key Laboratory of Clean Energy Utilization , Institute of Thermal Energy
and Power Engineering, Zhejiang University, Zhejiang Province Hang Zhou, China
Dr. Andrej Stergaršek

8. Experimental and Theoretical Studies of Molecular Adsorption on High Surface Area
Materials and Other Interaction Phenomena Relevant to Heterogeneous Catalysis
BI-MK/07-08-003
Prof. Trajče Stafilov, Institute of Chemistry, Faculty of Natural Sciences and
Mathematics, University “St. Cyril and Methodius”, Skopje, The Republic of Macedonia
Dr. Tomaž Skapin

9. Development of Low Cost Flue Gas Desulphirization (FGD) Technology
BI-RO/05-06/005
Boita Corina, B. Sc., Institute for Studies & Power Engineering (ISPE), Bucharest, Romania
Dr. Andrej Stergaršek

10. Pi-complexes of Copper (I) Fluoro-ionic Salts: Syntheses and Crystal Structure Determinations
BI-UA/07-08-011
Dr. Marian Mys’kiv, Chemical Department, Ivan Franko National University, L’viv, Ukraine
Dr. Zoran Mazej

11. Molybdenum and Tungsten Carbides, Titanium and Zirconium Diborides: Obtained
from Fluoride Melts, Structure and Properties
BI-UA/07-08-003
Dr. Viktor Malyshev, Faculty of Chemistry and Technology, National Technical

University of Ukraine, “Kyiv Polytechnical Institute”, Kiev, Ukraine
Dr. Melita Tramšek

12. Study of Polymerization Process in RF Plasmas
BI-CS/06-07-022
Prof. Zoran Petrović, Institute of Physics, Zemun, Beograd, Serbia
Dr. Adolf Jesih

R & D GRANTS AND CONTRACTS
1. Development of an ammunition categorisation system with implementation into the

Quality Manager and Warehouse Management system
Dr. Robert Kocjančič

2. Metal fluorides with specific surface properties
Prof. Boris Žemva

3. Smart functional coatings for improvement of structures and components used in
defensive purpose
Dr. Adolf Jesih

4. Control of Hg and some other toxic elements emissions from TPP, cement works and
other high-temperature industrial processes
Dr. Andrej Stergaršek

RESEARCH PROGRAM
1. Inorganic Chemistry and Technology

Prof. Boris Žemva

VISITORS FROM ABROAD
1. Prof. dr. Karl O. Christe, University of Southern California, Los Angeles, USA, 27. – 30. 9. 2007
2. Dr. Alexander A. Kolomeitsev, University of Bremen, Hansa Fine Chemicals GmBH,

Bremen, Germany, 9. - 11. 10. 2007

3. Dr. Sebastian Riedel, University of Helsinki, Finland, 12. – 14. 11. 2007
4. Prof. dr. Marian Mys‘kiv, Ivan Franko National University, Faculty for chemistry, L’viv,

Ukraine, 09. 12 – 14. 12. 2007

STAFF
Researchers
1. Asst. Prof. Marko Gerbec
2. Dr. Yevheniy Horyeshnik
3. Dr. Adolf Jesih
4. Asst. Prof. Robert Kocjančič
5. Dr. Zoran Mazej
6. Asst. Prof. Maja Ponikvar
77777..... DrDrDrDrDr. T. T. T. T. Tomaž Skomaž Skomaž Skomaž Skomaž Skapin, Headapin, Headapin, Headapin, Headapin, Head
8. Dr. Andrej Stergaršek
9. Dr. Melita Tramšek
10. Prof. Boris Žemva**
Postdoctoral associates
11. Dr. Gašper Tavčar

Postgraduates
12. Tina Bunič, B. Sc.
Technical officers
13. Peter Frkal, B. Sc.
14. Tine Oblak, B. Sc.
15. Tomaž Ogrin, M. Sc.
Technical and administrative staff
16. Neda Hanc - retired since 3.7. 2007
17. Pero Kolobarić
18. Robert Moravec
19. Marija Toplak
20. Mira Zupančič

** Part-time faculty member
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Dr. Ingrid Milošev

Basic research in the department is focused on experimental and theoretical studies of
various physico-chemical processes at surfaces and in atmospheric chemistry. The main
attention in the field of organic chemistry is directed to halogenated and, in particular,
fluorinated organic molecules.

The eThe eThe eThe eThe experimentxperimentxperimentxperimentxperimental ral ral ral ral researesearesearesearesearch in the fch in the fch in the fch in the fch in the field of electrield of electrield of electrield of electrield of electrochemisochemisochemisochemisochemistrtrtrtrtryyyyy continues with the materials that are important in
biomedical and technological applications. Among the copper alloys, we were mostly focused on the study of nickel
silver, Cu-18Ni-20Zn, which is used for the manufacture of fashion jewellery. Nickel deserves special attention,
being one of the most frequent contact allergens. We have found that the concentration of nickel after 30 days
immersion in artificial sweat exceeds, by more than 500-fold, the threshold limit set by the EU standard BS EN 1811.
We have performed basic electrochemical studies on the Cu-18Ni-20Zn alloy and compared its behaviour to that of
the binary Cu-xZn and Cu-xNi alloys. In the field of corrosion protection we are interested in various ways of
protecting – from corrosion inhibitors to surface layers. From among the available corrosion inhibitors, benzotriazole
and its derivates were studied in detail. In addition to electrochemical methods and an electrochemical nanobalance
(EQCN), we used theoretical calculations, as described below. We are primarily interested in the correlation between
inhibitor efficiency and the molecular properties of the inhibitor. In the field of corrosion protection with surface
coatings, we mostly studied the Al- and Fe-based alloys used in the aero and military industries. The research is
carried out in collaboration with the Department of Thin Films and Surfaces (F-3), where the coatings are prepared
using the plasma-vapour-deposition (PVD) process. Besides electrochemical methods, we use a chamber for salt-
spray testing, which is more appropriate for the testing of the long-term
corrosion stability of the prepared coatings (Figure 1).
Our experimental studies of biomedical materials were focused on total
hip replacements (THRs) and were carried out in collaboration with the
Orthopaedic Hospital Valdoltra and the Faculty of Medicine. Our interest
in the large group of Sikomet metal-on-metal THRs continues. With such
systems, aseptic loosening remains the major reason for failure. The
histological findings and the prevalence of osteolysis suggest the possibility
of a hypersensitivity-like immunological response to wear particles. We
also studied the clinical performance of THRs with ceramic-on-ceramic
articulation, which are alternative bearings to traditional ceramic-on-
polyethylene bearings.
Our theorOur theorOur theorOur theorOur theoreeeeetical phtical phtical phtical phtical phyyyyysico-chemical insico-chemical insico-chemical insico-chemical insico-chemical invvvvvesesesesestigationstigationstigationstigationstigations were focused on the trends in the
equilibrium geometries, torsional frequencies, conformational barriers and relative stabilities
for a series of halogenated methyl peroxy nitrites, CXnY3-nOONO (X,Y=H, F, Cl), using density
functional and ab-initio theoretical methods. A comparison of the results for the methylperoxy
derivatives demonstrates the strong influence of the halogen-withdrawing effect, on both the
structural parameters as well as on the energetics, leading to higher relative stability values
and a significant lowering of the conformational barriers for the halogenated species. The
significance of the results for the kinetics of the CxnY3-nOO + NO reactions (X,Y=H, F, Cl)     has
been discussed.
We have continued with the ab-initio investigation of the elementary processes on transition-
metal surfaces using density functional theory (DFT) electronic structure calculations. The
adsorption and thermal decomposition of nitrous oxide, N2O, with a monocrystal Rh(100)
surface have been investigated. N2O is an intermediate in the removal of NOx from
automobile three-way catalysts. Its decomposition on rhodium and palladium has attracted
much attention, because these metals are good catalysts and N2O is the main by product in
the process. The calculations predicted several stable adsorption species, where N2O either
adsorbs in a perpendicular form with the terminal N atom attached to the surface, or lies
horizontally on the surface in a bent configuration. The predicted dissociation barrier for
N2O decomposition to atomic oxygen and a nitrogen molecule is very small on the Rh(100),
in accordance with the experimental observations.

Our young researcher Tadeja Kosec was
awarded first prize in the Harvey Herro for
Applied Corrosion Technology competition at the
NACE (National Association of Corrosion
Engineers) conference Corrosion 2007 in
Nashville, USA. The study was devoted to the
release of nickel from a Cu-18Ni-20Zn alloy used
for the manufacture of fashion jewellery.

Figure 1: Salt-spray chamber for testing the corrosion
resistance of various samples. The inset shows the interior
of the chamber with test samples. Corrosion damage
caused by the test is depicted below on microscopic
images.
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We have also investigated by means of DFT calculations two compounds
from a new class of potential Li-cathode materials, Li2MnSiO4 and Li2FeSiO4.
Although Li2MnSiO4 has been identified recently as a very promising cathode
for Li-battery materials, the actual experiments have not confirmed these
expectations, presumably due to the poor electronic conductivity of the
compound. Using computer simulations based on the DFT we showed instead
that the poor electrochemical performance of Li2MnSiO4 stems from its
structural instability upon delithiation. Based on the insight gained from
the computer simulations, we proposed that a stable material with a
reversible exchange of more than one Li ion per formula unit could be
obtained by using an appropriate Mn/Fe mixture with the general formula
Li2MnxFe1-xSiO4 (Figure 2).
By means of DFT simulations we have started to investigate the influence of
the electronic structure of corrosion inhibitors on their efficiency. Within

this framework we have studied the interaction of a benzotriazole (BTAH) inhibitor with the Cu(111) surface in the
adsorption configuration, where the molecule is bonded perpendicularly to the surface with two nitrogen atoms.
We have also modelled the adsorption of atomic chorine on Cu(111). Simulations predict that the most stable
configuration is the so-called √3×√3 R30o overlayer of Cl that was observed experimentally at a 1/3 monolayer

coverage.
In the fIn the fIn the fIn the fIn the field of orield of orield of orield of orield of organic and bio-organic and bio-organic and bio-organic and bio-organic and bio-organic chemisganic chemisganic chemisganic chemisganic chemistrtrtrtrtryyyyy we continued our
research on the application of green reaction conditions to the selective
and efficient halogenation of organic compounds. We proved that the
strongest single bond in organic compounds, i.e., the carbon-fluorine bond,
could also be selectively and efficiently formed under solvent-free reaction
conditions (SFRC) using N-F electrophilic f luorination reagents:
SelectfluorTM F-TEDA-BF4 or AccufluorTM NFSi. We transformed a variety

of 1,3-dicarbonyl compounds and activated aromatics into their fluorinated derivatives under SFRC using these
two N-F reagents. We developed a method for the synthesis of α-brominated ketones using HBr/30% aqueous H2O2

in an aqueous media. The method closely mimics the corresponding natural process and represents a green
alternative to known methods for the bromination of organic compounds. With an extended study of the

halogenation of organic compounds under SFRC using N-halosuccinimides
we investigated and evaluated the important parameters regulating reaction
processes under these conditions. We established the important effect of the
constants of enolization on the reaction’s course, but its role depends on the
structure of the ketone. In the series of acetophenones more enolizable
substrates exhibited greater reactivity, but in a series of cyclic ketones the
effect was the opposite. We measured the reaction constants of these
reactions, thus showing that such measurements could be successfully made
also under SFRC. We discovered and developed a new method for the aerobic
iodination of organic compounds following the aerobic oxidative activation
of molecular iodine catalysed by sodium nitrite (Figure 3). The iodo-
transformations of organic compounds were the most efficient and selective
in a MeCN solvent at room temperature.
We developed a new method for the synthesis of geminal hydroperoxides,
following the transformation of the carbonyl functional group using 30%
aqueous H

2
O

2
 in the presence of catalytic amounts of molecular iodine. We

thus efficiently synthesized a variety of structural types of geminal
hydroperoxides from the corresponding ketones or aldehydes. We measured
the reaction constant for the transformation of substituted benzaldehydes
into geminal hydroperoxides and postulated the mechanism of this reaction.

Some outstanding publications in 2007

1. I. Milošev and T. Kosec, Study of Cu-18Ni-20Zn nickel silver and other Cu-based alloys in artificial sweat and
physiological solution, Electrochim. Acta, 52 (2007), 6799–6810

2. A. Lesar, Z. Salta, S. Kovačič and A. M. Kosmas, Theoretical characterization of halogenated methylperoxy
nitrites CX3Y3-nOONO (X,Y=H,F,Cl), Chem. Phys. Lett. 446 (2007), 268–275

Figure 2:     Crystal unit cell of the Li2MnSiO4 compound (Li is coloured
white, Mn is dark-blue, Si is cyan, and O is red) and the valence electron
density. Notice the extremely small electron density in the regions around
the Li atoms, indicating that Li is ionized (Li+ cation).

Figure 3: Reaction vessels for an aerobic oxidative iodination of organic
compounds. In green chemistry the most favourable oxidant is air at
ordinary pressure. The balloons serve as oxygen reservoirs for the
chemical reaction of oxidation and, at the same time, variegate the
laboratory.

We proved that the carbon-fluorine bond in
organic compounds could be selectively and
efficiently formed under solvent-free reaction

conditions using N-F reagents.
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3. A. Kokalj, R. Dominko, G. Mali, A. Meden, M. Gaberšček and J. Jamnik, Beyond one-electron reaction in Li
cathode materials: designing Li2MnxFe(1-x)SiO4. Chem. mater. 19 (2007), 3633–3640

4. A. Podgoršek, S. Stavber, M. Zupan and J. Iskra, Bromination of ketones with H2O2-HBr “on water”. Green
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Awards and appointments

1. Tadeja Kosec: 1st Prize, Harvey Herro for Applied Corrosion Technology, Nashville, USA, NACE (National
Association for Corrosion Technology), work “Investigation of Ni release from Nickel Silver” by Tadeja Kosec
and Ingrid Milošev

2. Sebastijan  Peljhan: Prešern student award, Faculty of Chemistry and Chemical Technology, University of
Ljubljana, work “Physical and chemical study of aqueous solutions of poly(ethacrylic acid)”

ORIGINAL ARTICLES
1. Robert Dominko, Marjan Bele, Anton Kokalj, Miran Gaberšček, Janko Jamnik

Li2MnSiO4 as a potential Li-battery cathode material
In: The 11th International meeting on lithium batteries: Biarritz, France, 18-23 June
2006: IMLB-2006(Journal of power sources, Vol. 174, Issue 2), Lausanne, Elsevier, 2007,
Vol. 174, no. 2, pp. 457-461, 2007.

2. Matjaž Finšgar, Ingrid Milošev, Boris Pihlar
Inhibition of copper corrosion studied by electrochemical and EQCN techniques
In: Acta chim. slov., Vol. 54, no. 3, pp. 591-597, 2007.

3. Anton Kokalj, Robert Dominko, Gregor Mali, Anton Meden, Miran Gaberšček, Janko Jamnik
Beyond one-electron reaction in Li cathode materials: designing Li2MnxFe1-xSiO4
In: Chem. mater., Vol. 19, no. 15, pp. 3633-3640, 2007.

4. Tadeja Kosec, Ingrid Milošev
Metal ion release and surface composition of the Cu-18Ni-20Zn nickel silver during 30-
days immersion in artificial sweat
In: Appl. surf. sci., Vol. 254, pp. 644-652, 2007.

5. Tadeja Kosec, Ingrid Milošev
Comparison of a ternary Cu-18Ni-20Zn alloy and binary Cu-based alloys in alkaline solutions
In: Mater. chem. phys., Vol. 104, no. 1, pp. 44-49, 2007.

6. Tadeja Kosec, Ingrid Milošev, Boris Pihlar
Benzotriazole as an inhibitor of brass corrosion in chloride solution
In: Appl. surf. sci., Vol. 253, no. 22, pp. 8863-8873, 2007.

7. Antonija Lesar, Zoi Salta, Saša Kovačič, Agnie M. Kosmas
Theoretical characterization of halogenated methylperoxy nitrites CXnY3-nOONO (X, Y =H, F, Cl)
In: Chem. Phys. Lett., Vol. 446, pp. 268-275, 2007.

8. Tatsuo Matsushima, Anton Kokalj
Angular distributions of desorbing N2 in thermal N2O decomposition on Rh (100)
In: Surf. sci., Vol. 601, pp. 3996-4000, 2007.

9. Mirjana Metikoš-Huković, Ranko Babić, Dario Omanović, Ingrid Milošev
The role of alloying elements in the corrosion of cobalt-based alloys
In: ECS transactions, Vol. 2, no. 9, pp. 43-57, 2007.

10. Ingrid Milošev
The effect of various halide ions on the passivity of Cu, Zn and Cu-xZn alloys in borate buffer
In: Corros. sci., Vol. 49, pp. 637-653, 2007.

11. Ingrid Milošev, Tadeja Kosec
Study of Cu-18Ni-20Zn nickel silver and other Cu-based alloys in artificial sweat and
physiological solution
In: Electrochim. acta, Vol. 52, pp. 6799-6810, 2007.

12. Jasminka Pavlinac, Marko Zupan, Stojan Stavber
Solvent-free iodination of organic molecules using the I2/urea-H2O2 reagent system
In: Organic and Biomolecular Chemistry, Vol. 5, pp. 699-707, 2007.

13. Ajda Podgoršek, Stojan Stavber, Marko Zupan, Jernej Iskra
Bromination of ketones with H2O2-HBr “on water”
In: Green chem. (Print), Vol. 9, pp. 1212-1218, 2007.

14. Katja Žmitek, Marko Zupan, Stojan Stavber, Jernej Iskra
The effect of iodine on the peroxidation of carbonyl compounds
In: J. org. chem., Vol. 72, pp. 6534-6540, 2007.

15. Gaj Stavber, Marko Zupan, Stojan Stavber
Solvent-free fluorination of organic compounds using N-F reagents
In: Tetrahedron lett., Vol. 48, pp. 2671-2673, 2007.

16. Edita Blaževič, Ingrid Milošev
Uporaba dentalnih zlitin za protetične nadomestke in implantante
In: Vakuumist, Letn. 27, No. 1/2, pp. 20-23, 2007.

17. Matjaž Finšgar, Ingrid Milošev
Ciklična voltametrija - elektrokemijska metoda za študij reakcijskih mehanizmov
In: Vakuumist, Letn. 27, No. 3, pp. 16-22, 2007.

18. Tadeja Kosec, Ingrid Milošev
Inhibicija korozije bakra in njegovih zlitin s cinkom z benzotriazolom v kloridni raztopini
In: Vakuumist, Letn. 27, no. 3, pp. 4-9, 2007.

19. Ingrid Milošev
Materiali za biomedicinske aplikacije
In: Kem. šoli, Letn. 19, No. 3, pp. 25-36, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Matjaž Finšgar, Ingrid Milošev

Uporaba piezoelektrične kremenove mikrotehtnice
In: Vakuumist, Letn. 27, No. 1/2, pp. 34-42, 2007.

2. Katja Žmitek, Marko Zupan, Jernej Iskra
α-substituted organic peroxides: synthetic strategies for a biologically important class
of gem-dihydroperoxide and perketal derivatives
In: Organic and Biomolecular Chemistry, Vol. 5, no. 24, pp. 3895-3908, 2007.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Robert Dominko, Miran Gaberšček, Marjan Bele, Gregor Mali, Anton Meden, Darko

Hanžel, Anton Kokalj, Janko Jamnik
Li2MSiO4 (M=Fe and/or Mn) cathode materials: [invited lecture]
In: International Battery Materials Association 2007 conference: Shenzhen, China,
November 16-20, 2007, [S.l.], International Battery Materials Association, 2007, pp. 14-15.

Regular Paper
1. Agnie M. Kosmas, Antonija Lesar

Halogenated methyl nitrates, A computational study of their properties and capacity to
act as sink compounds in the troposphere
In: Computational methods in science and engineering: theory and computation: old
problems and new challenges: lectures presented at the International Conference on
Computational Methods in Science and Engineering 2007 (ICCMSE 2007), Corfu
(Greece), 25-30 September 2007(AIP conference proceedings, v. 963), George Maroulis,
ed., Theodore Simos, ed., [S.l.], AIP Springer, 2007, 4 str..
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Ph. D. Thesis
1. Tadeja Kosec

Mehanizem inhibicije korozije bakra in njegovih zlitin s cinkom z derivati benzotriazola
v kloridnih raztopinah: doktorska disertacija
Ljubljana, [T. Kosec], 2007.

PATENT APPLICATION
1. European Patent Office, No. of application: 071154322-1521

Title: Process for preparing 2-sulfinyl-1H-benzimidazoles
Authors: Jernej Iskra, Stojan Stavber, Kotar Jordan Berta, Miloš Ružič, Janez Smodiš, Rok Zupet
Applied by: Krka Tovarna zdravil, d.d.

INTERNATIONAL PROJECTS
1. New Fluorous Media and Processes for Cleaner and Safer Chemistry

COST D29 (Working Group 0011-03), EC
Dr. Jernej Iskra

2. Core Laboratories for the Improvement of Medical Devices in Clinical Practice from the
Failure of the Explanted Prostheses Analysis (FEPA)
COST Action 537 (WG 1), EC
Dr. Ingrid Milošev

3. Psi-K: : : : : Towards Atomistic Materials Design
ESF - European Science Foundation, Strasbourg Cedex, France
Dr. Anton Kokalj

4. A Swedish-Slovenian Nanobattery Network: SVEN-SLO-BATT
Micro-Nano-Technology (MNT) ERA Project
Dr. Anton Kokalj

5. Improvement of Resurfacing Hip Implants with DLC, TiO2 and DLC-p-h Nanocomposite
Coatings
Material (MAT) ERA Project
Dr. Ingrid Milošev

6. Investigation of Elemental Steps of Competing Radical Reactions important for
Atmospheric Chemistry, especially Chlorine and Bromine Containing Compounds
BI-AT/07-08-017
Prof. Max Muehlhaeuser, Management Center Innsbruck, Innsbruck, Austria
Dr. Antonija Lesar

7. Fluorous Phases as Substitutes to Organic Solvents. Study of Solvation and Molecular Transport
PROTEUS, BI-FR07-PROTEUS-005
Dr. Margarida Costa Gomes, Laboratorie de Thermodynamique des solutions et des polyméres
UMR 6003 CNRS/Université Blaise Pascal, Clermont-Ferrand, Aubičre Cedex, France
Dr. Jernej Iskra

8. Physicochemical Behaviour of the Atmospheric Pollutants: Reaction of Plain and
Chlorinated Metoxy and Methilperoxy Radicals with Nitrogen Oxide
BI-GR/04-06-004
Dr. Agnie M. Kosmas, University of Ioannina, Department of Chemistry, Ioannina, Greece
Dr. Antonija Lesar

9. Theoretical Study of Bioactive Molecules with Property of Nitric Oxide (NO) Release: N
nitrosohydroxylamine and its N- and O-alkyl Derivatives
BI-HR/06-07-022
Dr. Mirjana Eckert-Maksić, Rudjer Bošković Institute, Zagreb, Croatia
Dr. Antonija Lesar

10. Chemistry at Silver Surfaces: Understanding Ethylene Epoxidation and Other Peculiar
Reactions on Silver based Catalysts
BI-IT/05-08-004
Dr. Mario Rocca, Department of Physics, University of Genova, Genova, Italy
Dr. Anton Kokalj

11. PVD Coatings for Protection of Aluminium-based Substrates for Aircraft Applications
Dr. Michael Pawlik, PPG Industries, Inc., One PPG Place, Pittsburg, Pennsylvania;
Rosanna Drive, Allison Park, PA, ZDA
Dr. Ingrid Milošev, Dr. Peter Panjan

R & D GRANTS AND CONTRACTS
1. The influence of electronic structure of corrosion inhibitors on their efficiency

Dr. Anton Kokalj
2. Local and systemic effects of articulation of metal components from total hip replacements

Dr. Ingrid Milošev
3. PVD hard coatings as an alterative for corrosion protection of Fe and Al alloys

Dr. Darinka Kek Merl
4. Smart functional coatings for improvement of structures and components used in

defensive purposes
Dr. Peter Panjan

RESEARCH PROGRAMS
1. Bioanorganic and bioorganic chemistry

Dr. Stojan Stavber
2. Micro- and nanostructured functional materials: development, physical and chemical

characterization and simulation of processes
Dr. Ingrid Milošev

NEW CONTRACTS
1. Synthesis of pharmaceutically important compounds

Krka, tovarna zdravil, d.d.
Dr. Jernej Iskra, Dr. Stojan Stavber

2. Research on the area of surface active materials
ECOT d.o.o.
Dr. Stojan Stavber

VISITORS FROM ABROAD
1. Prof. Agnie Mylona Kosmas , University of Ionnina, Greece, 26.4. – 29. 4. 2007

2. Malgorzata Figurska, B.Sc., Institute of Fundamental Technological Research, Polish
Academy of Sciences, Warsaw, Poland, 11.6. – 22.6. 2007

3. Dr. Margarida Costa Gomes, University Blaise Pascal, Clermont Ferrand, France, 28.10 –1.11. 2007
4. Prof. Agilio Padua, University Blaise Pascal, Clermont Ferrand, France, 28.10 –1.11. 2007

STAFF
Researchers
1. Dr. Jernej Iskra
2. Dr. Anton Kokalj
3. Dr. Antonija Lesar
4.4.4.4.4. DrDrDrDrDr. Ingrid Miloše. Ingrid Miloše. Ingrid Miloše. Ingrid Miloše. Ingrid Miloševvvvv, Head, Head, Head, Head, Head
5. Dr. Stojan Stavber
6. Prof. Marko-Andrej Zupan
Postdoctoral associates
7. Dr. Tadeja Kosec
8. Dr. Lea Županc Mežnar, left 1.6.2007

Postgraduates
9. Matjaž Finšgar, B. Sc.
10. Saša Kovačič, B. Sc.
11. Jasminka Pavlinac, B. Sc.
12. Sebastijan Peljhan, B. Sc.
13. Ajda Podgoršek, B. Sc.
14. Katja Žmitek, B. Sc.
Technical and administrative staff
15. Edita Blaževič, B. Sc.
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ELECTRONIC CERAMICS
DEPARTMENT K-5

Head:

Prof. Marija Kosec

The Electronic Ceramics Department is active in research associated with the syntheses,
properties and applications of materials for electronics, mainly complex multifunctional
materials and structures. The materials of interest include ceramic piezoelectrics,
ferroelectrics, relaxors, ‘conductive’ oxides and materials for solid-oxide fuel cells (SOFCs).
The emphasis is on the development of properties based on the synthesis and the structure at
the nano-, micro- and macro-level.

NNNNNeeeeew matw matw matw matw materials: lead-frerials: lead-frerials: lead-frerials: lead-frerials: lead-free piezee piezee piezee piezee piezoelectricsoelectricsoelectricsoelectricsoelectrics. We prepared (K0.5Na0.5)NbO3 (KNN) ceramics with the addition of 1
mass % ZrO2, with the aim to hinder the exaggerated grain growth encountered in KNN sintered in air. Both KNN
and KNN-ZrO2 ceramics sintered at 1115oC and 1125oC, respectively, had relative densities exceeding 95%. The KNN
had a bimodal microstructure, with the largest grains being approximately 20 μm, while the microstructure of
KNN-ZrO2 was fine and uniform, with the largest grains being approximately 1.3 μm (Figure 1). The influence of
ZrO2 is twofold: ZrO2 particles, located at the KNN grain junctions, hinder the matrix grain growth. Additionally,
the enrichment of the boundary regions of the matrix grains with Zr, relative to the grain interiors, is also a probable
reason for the decreased mobility of the grain boundaries. The dielectric permittivity and losses, measured at 10
kHZ, and the piezo d33 constant of KNN and KNN-ZrO2, are 580, 0.08 , 80 pC/N and 905, 0.04 and 100 pC/N,
respectively. This research was part of the EU 6FP project MIND.

We continued with our research on the solid-state crystal growth
(SSCG) of K0.5Na0.5NbO3 (KNN). Dense, homogeneous single crystals of KNN
up to 4 mm in diameter on (110) KTaO3 seeds have been grown in a hot
press after 100 hours at 1100oC. The relative permittivity and the dielectric
losses as a function of temperature for the KNN single crystal and ceramics
were measured. A similar temperature dependence of the permittivity was
observed for both materials, with two maxima corresponding to the phase transitions of KNN at around 200oC and
420oC. The relative permittivities of both materials are comparable, while the dielectric losses of the single crystal
are lower than for the ceramics (see Figure 2).

Our research also focused on the effect of the addition of the K4CuNb8O23 (KCN) liquid-phase sintering aid on the
growth of single crystals. The results showed that the single-crystal growth rate can be retarded or enhanced by the
addition of different amounts of KCN. Single crystals grown using 0.5 mol% KCN were stoichiometric, while in the
single crystals grown with 2 mol % KCN the Na/K ratio increased. This research was part of the EU 6 FP project IMMEDIATE.

We systematically studied the synthesis of nanoparticles with the aim of
controlling the morphology and achieving a high chemical homogeneity.
The research on the sol–gel synthesis of nanoparsol–gel synthesis of nanoparsol–gel synthesis of nanoparsol–gel synthesis of nanoparsol–gel synthesis of nanoparticlesticlesticlesticlesticles of multicomponent
oxides was focused on PbZrO3 prepared from lead acetate and zirconium
butoxide in butanol, and hydrolyzed with different amounts of water in
neutral and alkaline media. Using X-ray absorption spectroscopy (EXAFS)
we analyzed the local environment of the Pb and Zr atoms in the sol, as-
dried (150oC) and heated (400oC) amorphous powders. We confirmed the
presence of Pb-O-Zr and a large number of Zr-O-Zr links in the sol. Upon
drying and further heating the number of Pb-O-Zr links gradually diminishes,
while the Zr-O-Zr links persist. We found that the local environment of the
metal atoms was not influenced by the hydrolysis conditions.

High-energy milling or mechanochemical synthesisHigh-energy milling or mechanochemical synthesisHigh-energy milling or mechanochemical synthesisHigh-energy milling or mechanochemical synthesisHigh-energy milling or mechanochemical synthesis is one of the
promising routes for the synthesis of nanopowders. We continued with our
research on the mechanochemical synthesis of NaNbO

3
 and found that the

compound is formed from the amorphous phase through a nucleation-and-
growth mechanism. During milling a quasi-equilibrium condition is reached,
where the quantitative phase composition and the chemical composition of the
powder mixture remain constant. About 50% of the amorphous phase is still
present in the mixture, together with nanocrystalline NaNbO3. The morphological

We prepared the first piezoelectric single
crystals of (K

0.5
Na

0.5
)NbO

3
,
 
taking advantage of

the abnormal grain-growth phenomenon in the
ceramic.

Figure 1: Comparison of thermally etched microstructures of
K0.5Na0.5NbO3 (KNN) and KNN-ZrO2 ceramics (a, b). Microstructure of
KNN-ZrO2 ceramics at a higher magnification (FE-SEM) (c). Bright-field
TEM image of a ZrO2 grain in a [01-1] zone axis located at the junction
of KNN matrix grains. Inset: selected-area electron diffraction of the ZrO2
grain (d).
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characteristics of the NaNbO3 powder, such as the crystallite size and the quantity
of microstrains, do not change with a prolonged mechanochemical treatment
and do not depend on the applied ball-impact energy.

Our research on the chemical solution deposition of f chemical solution deposition of f chemical solution deposition of f chemical solution deposition of f chemical solution deposition of ferererererrrrrroelectricoelectricoelectricoelectricoelectric
thin fthin fthin fthin fthin filmsilmsilmsilmsilms focused mainly on (Ba,Sr)TiO3 and (K0.5Na0.5)NbO3. Cooperation
with our partners HYB d.o.o., Šentjernej; EPFL, Switzerland; and Thales,
France, in the frame of the EU 6 FP project RETINA led to the successful
development and fabrication of high-frequency (10 to 14 GHz) phase shifters
for aeronautic applications. Planar capacitors fabricated from Ba0.3Sr0.7TiO3

thin films on Al2O3 substrates with a relative film permittivity of about 700
and a tunability of the total capacitance nC = C0V/C150V = 1.7 (at E = 600 kV/cm)
were assembled into a test reflect-array unit cell. Good agreement between
the measurements performed in the microwave frequency domain and the
simulation results from the design stage was obtained; therefore, the
properties of the ferroelectric components to be used in the final partial
reflect-array demonstrator were determined (Figure 3). In addition, higher
tunability nC > 2.5 (at E = 600 kV/cm) was achieved by increasing the Ba

content up to Ba0.55Sr0.45TiO3.
We prepared (K0.5Na0.5)NbO3 thin films on Pt(111)/TiO2/SiO2/Si

substrates from alkaline acetates and niobium ethoxide in a stoichiometric
ratio. The films crystallize in the perovskite phase upon heating at 670oC.
The dielectric permittivity and the losses of approximately 350-nm-thick
films, measured at room temperature and at 10 kHz, are 533 and 0.068,
respectively.

Thick fThick fThick fThick fThick filmsilmsilmsilmsilms based on 0.65Pb(Mg1/3Nb2/3)O3–0.35PbTiO3 (0.65PMN-
0.35PT) with dielectric and ferroelectric properties comparable to bulk

ceramics were screen printed and fired on alumina subson alumina subson alumina subson alumina subson alumina substrtrtrtrtratatatatateseseseses. Such good
characteristics were obtained using nanosized powders prepared by
mechanochemical synthesis and by sintering  thick-film structures in a lead-
oxide-enriched atmosphere. Dense thick films with excellent functional
properties sintered in the temperature range 850–950oC were successfully
prepared.

IntIntIntIntIntegregregregregratatatatated ultred ultred ultred ultred ultrasonic trasonic trasonic trasonic trasonic transduceransduceransduceransduceransducers on pors on pors on pors on pors on porous alumina subsous alumina subsous alumina subsous alumina subsous alumina substrtrtrtrtratatatatateseseseses were
developed within the 6FP projects MIND and MINUET. This work is a
continuation of the development of integrated ultrasonic transducers on porous
ceramic, which serves both as a substrate and as a backing. Previously developed
porous Pb(Zr,Ti)O

3
 (PZT) ceramics have been successfully replaced with porous

alumina. Although the latter has a lower ultrasound damping than PZT, the
transducers with both substrates have comparable sensitivities.

We investigated the possibility of preparing films in the micrometer
range by electrophoretic deposition (EPD), and also started to study the
deposition of films using ink-jet printing.

Transparent, conductive oxides based on ZnO have been studied in order
to develop flexible, large-area, low-cost flat-panel displays. The use of a
flexible plastic substrate enables the manufacturing of large-area LCD or
OLED displays that can be rolled up and saved after use. The technological
barriers to be overcome include developing new, transparent materials,
developing novel deposition technologies that enable low-temperature, large-
area processing on flexible substrates, and developing curing methods in
order to produce amorphous material with the desired properties.

Our research on radically new, semiconducting, multicomponent oxide
materials based on ZnO, In

2
O

3
 and Ga

2
O

3
 that are transparent and have an

electrical mobility higher than 50 cm2V-1s-1 is in progress. Thin films with
thickness ranges from ten to a few hundreds of nanometers have been
prepared by pulsed-laser deposition (PLD) in cooperation with University
Nova from Lisbon, Portugal within the EU 6 FP project Multiflexioxides.

In our study of the mechanochemical synthesis
of NaNbO

3 
we found that during milling a quasi-

equilibrium condition between the
nanocrystalline and amorphous phases is

reached.

Figure 2: Optical micrographs of a single crystal of KNN grown in a hot
press at 1100oC for 100 hours (a). Comparison of the relative permittivity
and dielectric loss versus temperature of the KNN ceramic matrix and
the single crystal (b).

Figure 3: a) Test structures for the verification of the individual
processing steps. Bright areas are the openings in a 4.5-μm-thick
negative photoresist (darker areas) processed on top of a ceramic
Ba0.3Sr0.7TiO3 thin film made on an alumina substrate. The smallest
feature at the start of the scale (line and opening width) is only 1 μm. b)
2-inch and 4-inch alumina wafers with thousands of tunable thin-film
capacitors. c) A phase shifter based on a tunable thin-film ferroelectric
capacitor (in the centre of the cell) fabricated within the RETINA project
in cooperation with partners HYB d.o.o., Thales and EPFL. d) The
antenna is designed as a 2D array of ferroelectric phase shifters, which
enable electronic steering in the direction of the chosen satellite.
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Ceramics with optimal properties developed at the Electronic Ceramics
Department have been used as targets for PLD. The obtained thin films
are amorphous and have the desired properties.

The precursors for processing amorphous ZnO-based thin films on
flexible, organic substrates by chemical solution deposition have been
developed. The acetate and nitrate-based precursors have been studied.
We have found that amorphous thin films can be produced at 150oC from
an acetate-based precursor.
In the field of phase diagrphase diagrphase diagrphase diagrphase diagrams, ams, ams, ams, ams, phase equilibria in the RuO2–Bi2O3–SiO2

system were investigated The studies, performed in collaboration with
EPFL, Switzerland, are important for understanding the reactions between
PbO-free glasses, where PbO is replaced by the low-melting-temperature
Bi2O3, in accordance with the RoHS directive, and by a ruthenium-based conductive phase in thick-film resistors.
Preliminary experiments showed that RuO2 is compatible with glasses rich in SiO2 and Bi2O3, and therefore useful
as a conductive phase in lead-free thick-film resistors.

LTCC (low-temperature co-fired ceramics) materials are used for multilayer hybrid circuits and 3D structures
(MEMS – micro-electro-mechanical systems) with buried channels and
cavities. A new lead-free LTCC material that does not shrink in the x and y
dimensions during firing, which means that the dimensions of the unfired
and fired structures are the same, was studied. Commercial thick-film
resistors with low and high temperature coefficients of resistivity as well as
custom-made ferroelectric thick-film materials were fired on these LTCC
substrates, and their electrical characteristics were evaluated. As the thick-
film materials were developed for firing on relatively inert alumina
substrates, the results obtained on LTCC were satisfactory: some
characteristics deteriorate; however, they are still in the useful range. This
was attributed to the interactions between the rather glassy LTCC substrates
and the films, as determined by EDS microanalyses.

The materials, technologies and constructions of ceramic pressure
sensors were studied. Three types of sensing principle were estimated and
realized, i.e., piezo-resistive, piezo-capacitive and piezoelectric (resonance).
For the realization of the different types of pressure sensors, thick-film
technology and LTCC structures were chosen. Numerical models for the
simulation of the essential parameters of the sensors were prepared. A few
prototypes were realized and tested. The construction of a resonance pressure
sensor with a piezoelectric active layer on an LTCC membrane deserves special emphasis (see Fig. 4). The
collaboration within the European project MINUET contributed significantly to the good results obtained.

Within the scope of the cooperation with our partners HIPOT-RR d.o.o and HYB d.o.o., new materials and
technologies conforming to the RoHS directive have been evaluated. Results indicate that the number of faults
increases when RoHS-compatible materials are used. In short, further work is needed to optimize the production of
thick-film circuits with RoHS-compatible materials.
For the industrial partner HYB d.o.o. thick-film resistor materials for potentiometers were investigated using SEM
and EDS. We needed to determine how the technological process was correlated to a large spread of the nominal
resistance values.

For the industrial partner Iskratel many different types of defected multilayer capacitors were analyzed using SEM
and EDS to ascertain where and why these faults occur. In particular, attention
was paid to the interface between the external electrodes and the capacitor
material or within the multilayer capacitor itself.
With the company ETI d.d. we cooperated on improving the thermal
characteristics of high-alumina porcelain. The aim of the research was to
increase the thermal shock resistance of ceramic elements for electrical fuses.
This was achieved by adding lithium compounds, which form lithium-
aluminosilicate phases with a low thermal expansion coefficient and promote
the formation of the mullite phase.

Cooperation with our partners HYB d.o.o.,
Šentjernej; EPFL, Switzerland; and Thales,
France, in the frame of 6 FP EU project RETINA
led to a successful development and fabrication
of a phase shifter based on a tunable thin-film
ferroelectric capacitor, the basic component of
the reflect-array antenna designed for
microwave, aeronautic telecommunication
systems.

Cooperation with the research partner HIPOT-
RR d.o.o. and the industrial partner HYB d.o.o.
resulted in a thick-film piezoelectric resonant
pressure sensor. Such a sensor is a relatively
new device, made with a new thick-film
Pb(Zr,Ti)O3 material on a 3D LTCC structure.

Fig. 4. Thick-film piezoelectric resonant pressure sensors fabricated from
the Pb(Zr,Ti)O3 ceramic on alumina (left) and LTCC (right) structures.
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The research was conducted in the frame of the research group, two ARRS projects, co-financed by Slovenian
industry, two CRP-MIR projects, one project financed by Slovenian industry and nine EU projects.

Some outstanding publications in 2007

1. John Fisher, Andreja Benčan, Janez Holc, Marija Kosec, Sophie Vernay, Daniel Rytz. Growth of potassium sodium
niobate single crystals by solid state crystal growth. J. cryst. growth., 2007, 303, 487-492.

2. Marko Hrovat, Darko Belavič, Jarosĺaw Kita, Janez Holc, Jena Cilenšek, Leszek Golonka, Andrzej Dziedzic. Thick-
film PTC thermistors and LTCC structures: the dependence of the electrical and microstructural characteristics
on the firing temperature. J. Eur. Ceram. Soc.. 2007, 27, 2237-2243.

3. Danjela Kuščer, Janez Holc, Marija Kosec. Formation of 0.65 Pb(Mg1/3Nb2/3O3 -0.35 PbTiO3 using a high-energy
milling process. J. Am. Ceram. Soc., 2007, 90 [1], 29-35.

4. Barbara Malič, Iulian Boerasu, Mira Mandeljc, Marija Kosec, Vladimir Sherman, Tomoaki Yamada, Nava  Setter,
Mišo Vukadinović. Processing and dielectric characterization of Ba0.3Sr0.7TiO3 thin films on alumina substrates.
J. Eur. Ceram. Soc., 2007, 27 [8/9], 2945-2948.

5. Tadej Rojac, O. Masson, R. Guinebretière, Marija Kosec, Barbara Malič, Janez Holc. A study of the
mechanochemical synthesis of NaNbO3. J. Eur. Ceram. Soc., 2007, 27 [5], 2265-2271.

Patents granted

1. Marina Santo-Zarnik, Darko Belavič, Marko Hrovat, Marko Pavlin
Patent Number: 22106
Thick film piezoresistive pressure sensor with a floating diaphragm
Hyb d.o.o. and JSI

Awards and appointments

1. Glinšek Sebastjan: Students Preseren Award, B. Sc. thesis entitled »Processing and Characterization of K(Ta, Nb)O3

Thin Films on Al2O3 Substrates«
2. Kosec Marija: Inauguration: Guest Professor of Xi’an Jiaotong University, Xi’an, China, January 22, 2007
3. Trefalt Gregor: Students Preseren Award, B. Sc. thesis entitled »Preferential Adsorption of Electrolyte Mixtures

in Disordered Porous Media«

Organization of conferences, congresses and meetings

1. Piezoelectricy for end users (PIEZO 2007), Liberec, Czech Republic, February 6 – 9, 2007
2. Expertise Consultation on Advanced Materials and Technologies in Science and Technology at the 40th traditional

event of the Faculty of Natural Sciences and Engineering »Skok čez kožo«, Ljubljana, Slovenia, March 30, 2007
3. 2nd Workshop on Integrated Electroceramics Functional Structures, Berchtesgaden, Germany, June 14 – 16, 2007
4. 11th European Meeting on Ferroelectricity (EMF 2007), Bled, Slovenia, September 3 – 7, 2007
5. 10th International Conference and Exhibition of the European Ceramic Society (ECERS 2007), Berlin, Germany,

June 18 – 21, 2007
6. International Conference on Electroceramics ICE 2007, Arusha, Tanzania, July 26 – August 5, 2007
7. 43rd International Conference on Microelectronics, Devices and Materials – MIDEM, Bled, Slovenia, September 12 – 14, 2007
8. European Congress on Advanced Materials and Processes (EUROMAT 2007), Nurnberg, Germany, September 10 – 13, 2007
9. 15 th International Conference on Materials and Technologies, Portorož, Slovenia, October 8 – 10, 2007
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ORIGINAL ARTICLES
1. Iztok Arčon, Andreja Benčan, Alojz Kodre, Marija Kosec

X-ray absorption spectroscopy analysis of Ru in La2RuO5
In: X-ray spectrom., Vol. 36, pp. 301-304, 2007.

2. Andreja Benčan, Barbara Malič, Goran Dražić, Mišo Vukadinović, Marija Kosec
Characterization of lead zirconate titanate - lanthanum ruthenate thin film structures
prepared by chemical solution deposition
In: Scanning, Vol. 29, no. 6, pp. 287-293, 2007.

3. Robert Blinc, Pavel Cevc, Andrej Zorko, Janez Holc, Marija Kosec, Zvonko Trontelj, Janez
Pirnat, Naresh S. Dalal, Vangipuram Seshachar Ramachandran, J. Krzystek
Electron paramagnetic resonance of magnetoelectric Pb(Fe1/2 Nb1/2)O3
In: J. appl. phys., Vol. 101, 5 p. (033901), 2007.

4. Robert Blinc, Marija Kosec, Janez Holc, Zvonko Trontelj, Zvonko Jagličić, Naresh S. Dalal
Magnetoelectric effect in Pb(Fe1/2Nb1/2)O3
In: Ferroelectrics, Vol. 349, pp. 16-20, 2007.

5. Vid Bobnar, Janez Holc, Marko Hrovat, Marija Kosec
Relaxorlike dielectric dynamics in the lead-free K0.5Na0.5NbO3-SrZrO3 ceramic system
In: J. appl. phys., Vol. 101, pp. 074103-1-074103-4, 2007.

6. E. Buixaredas, Stanislav Kamba, Jan Petzelt, J. Drahokoupil, F. Laufek, Marija Kosec
Dielectric anisotropy in relaxor ferroelectric Pb0.775La0.15(Zr0.4Ti0.6O3)
In: Appl. phys. lett., Vol. 91, no. 11, pp. 112909-1-112909-3, 2007.

7. E. Buixaredas, D. Nuzhnyy, Sergiy Veljko, Stanislav Kamba, M. Savinov, Jan Petzelt,
Marija Kosec
Far-infrared and dielectric spectroscopy of relaxor ferroelectric (Pb1-xLax)(Zr0.4Ti0.6)O3
In: J. appl. phys., Vol. 101, no. 7, pp. 074106-1-074106-8, 2007.

8. Mostafa A. Ellabban, Irena Drevenšek Olenik, Martin Fally, Hana Uršič
Effect of electric field and temperature on holographic scattering from holographic
polymer-dispersed liquid crystals
In: Opt. mater. (Amst.), 29, pp. 1416-1422, 2007.

9. John Gerard Fisher, Andreja Benčan, Janez Bernard, Janez Holc, Marija Kosec, Sophie
Vernay, Daniel Rytz
Growth of (Na, K, Li)(Nb, Ta)O3 single crystals by solid state crystal growth
In: J. Eur. Ceram. Soc., Vol. 27, pp. 4103-4106, 2007.

10. John Fisher, Andreja Benčan, Janez Holc, Marija Kosec, Sophie Vernay, Daniel Rytz
Growth of potassium sodium niobate single crystals by solid state crystal growth
In: J. cryst. growth, Vol. 303, pp. 487-492, 2007.

11. Marko Hrovat, Darko Belavič, Jarosĺaw Kita, Janez Holc, Jena Cilenšek, Leszek Golonka,
Andrzej Dziedzic
Thick-film PTC thermistors and LTCC structures: the dependence of the electrical and
microstructural characteristics on the firing temperature
In: J. Eur. Ceram. Soc., Vol. 27, pp. 2237-2243, 2007.

12. Elena-Daniela Ion, Barbara Malič, Marija Kosec
Characterization of PbZrO3 prepared using an alkoxide-based sol-gel synthesis route
with different hydrolysis conditions
In: Refered reports Electroceramics X: Toledo, Spain, 18-22 June 2006(Journal of the
European Ceramic Society, Vol. 27, Issues 13-15), Barking, Elsevier, 2007, Issues 13-15,
Vol. 27, pp. 4349-4352, 2007.

13. Elena-Daniela Ion, Barbara Malič, Marija Kosec
Lanthanum zirconate nanoparticles and ceramics produced using a nitrate-modified
alkoxide synthesis route
In: J. sol-gel sci. technol., Vol. 44, no. 3, pp. 203-209, 2007.

14. Marija Kosec, Janez Holc, Danjela Kuščer, Silvo Drnovšek
Pb(Mg1/3Nb2/3)O3-PbTiO3 thick films from mechanochemically synthesized powder
In: J. Eur. Ceram. Soc., Vol. 27, pp. 3775-3778, 2007.

15. Danjela Kuščer, Janez Holc, Marija Kosec
Formation of 0.65 Pb(Mg1/3Nb2/3O3-0.35 PbTiO3 using a high-energy milling process
In: J. Am. Ceram. Soc., Vol. 90, no. 1, pp. 29-35, 2007.

16. Danjela Kuščer, Joanna Korzekwa, Marija Kosec, Ryszard Skulski
A - B - compensation PLZT x/90/10: sintering and microstructural analysis
In: J. Eur. Ceram. Soc., Vol. 27, no. 18, pp. 4499-4507, 2007.

17. Franck Levassort, Janez Holc, E. Ringgaard, T. Bove, Marija Kosec, Marc Lethiecq
Fabrication, modelling and use of porous ceramics for ultrasonic transducer applications
In: Journal of electroceramics, Vol. 19, pp. 125-137, 2007.

18. Adrijan Levstik, Vid Bobnar, Cene Filipič, Janez Holc, Marija Kosec, Robert Blinc, Zvonko
Trontelj, Zvonko Jagličić
Magnetoelectric relaxor
In: Appl. phys. lett., Vol. 91, no. 1, pp. 012905-1-012905-3, 2007.1

19. Barbara Malič, Iulian Boerasu, Mira Mandeljc, Marija Kosec, Vladimir Sherman,
Tomoaki Yamada, Nava Setter, Mišo Vukadinović
Processing and dielectric characterization of Ba0.3Sr0.7TiO3 thin films on alumina substrates
In: Papers Presented at the Fourth International Conference on Microwave Materials
and their Applications - MMA2006: Oulu, Finland, 12 - 15 June 2006(Journal of the
European ceramic society, Vol. 27, Issues 8-9, 2007), M. T. Sebastian, ed., Amsterdam,
Elsevier, 2007, Vol. 27, no. 8/9, pp. 2945-2948, 2007.

20. Barbara Malič, Mišo Vukadinović, Iulian Boerasu, Mira Mandeljc, Elena-Daniela Ion,
Marija Kosec, Vladimir Sherman, Tomoaki Yamada, Nava Setter
Relation between processing, microstructure and electric field-dependent dielectric
properties of Ba0.3Sr0.7TiO3 thin films on alumina substrates
In: Integr. ferroelectr., Vol. 93, no. 1, pp. 119-125, 2007.

21. Luminita Predoana, Barbara Malič, Marija Kosec, Mariana Carata, Monica Caldararu,
Maria Zaharescu
Characterization of LaCoO3 powders obtained by water-based sol-gel method with citric acid
In: Refered reports Electroceramics X: Toledo, Spain, 18-22 June 2006(Journal of the
European Ceramic Society, Vol. 27, Issues 13-15), Barking, Elsevier, 2007, Issues 13-15,
Vol. 27, pp. 4407-4411, 2007.

22. Fabien Remondiere, Barbara Malič, Marija Kosec, Jean-Pierre Mercurio
Synthesis and crystallization pathway of Na0.5Bi0.5TiO3 thin film obtained by a modified sol-gel route
In: Refered reports Electroceramics X: Toledo, Spain, 18-22 June 2006(Journal of the
European Ceramic Society, Vol. 27, Issues 13-15), Barking, Elsevier, 2007, Vol. 27, no. 13-
15, pp. 4363-4366, 2007.

23. Tadej Rojac, O. Masson, R. Guinebretiere, Marija Kosec, Barbara Malič, Janez Holc
A study of the mechanochemical synthesis of NaNbO3
In: J. Eur. Ceram. Soc., Vol. 27, no. 5, pp. 2265-2271, 2007.

24. Yoshihiro Sakamaki, Hiroaki Fukazawa, Naoki Wakiya, Hisao Suzuki, Kazuo Shinozaki,
Tomoya Ohno, Marija Kosec
Effect of film thickness on electrical properties of chemical solution deposition-derived
Pb(ZrxTi1-xO3/LaNiO3/Si)
In: Jpn. j. appl. phys., Vol. 46, no. 10B, pp. 6925-6928, 2007.

25. Marina Santo-Zarnik, Darko Belavič, Srečo Maček
Evaluation of the constitutive material parameters for the numerical modelling of
structures with lead-zirconate-titanate thick films
In: Sens. actuators, A, Phys., Vol. 136, no. 2, pp. 618-628, 2007.

26. Marina Santo-Zarnik, Darko Belavič, Franc Novak
Finite-element model-based fault diagnosis, a case study of a ceramic pressure sensor structure
In: Microelectron. reliab., Vol. 47, no. 12, pp. 1950-1957, 2007.

27. Marina Santo-Zarnik, Darko Belavič, Hana Uršič, Srečo Maček
Numerical modelling of ceramic MEMS structures with piezoceramic thick films
In: Journal of electroceramics, 7 p., 2007.

28. Boris Vodopivec, Zdravko Kutnjak, Janez Holc, Marija Kosec
Ferroelectric behavior in 5/65/35 hot-pressed PLZT ceramics
In: Refereed reports of IX Conference & Exhibition of the European Ceramic Society: 19-23 June
2005, Portorož, Slovenia(Journal of the European ceramic society, vol. 27, no. 2-3, 2007), Marjeta
Maček, ed., Danilo Suvorov, Amsterdam, Elsevier, 2007, Vol. 27, pp. 1093-1096, 2007.

29. Slavica Zec, Snežana Bošković, Marko Hrovat, Marija Kosec
Contribution to phase equilibrium in the Ce2O3 rich part of the Ce2O3-SiO2-ZrO2 system
In: J. Eur. Ceram. Soc., Vol. 27, pp. 523-526, 2007.

30. M. Algueró, J. Ricote, Ricardo Jiménez, P. Ramos, J. Carreaud, B. Dkhil, J. M. Kiat, Janez
Holc, Marija Kosec
Size effect in morphotropic phase boundary Pb(Mg1/3Nb2/3)O3- PbTiO3
In: Appl. phys. lett., Vol. 91, no. 11, pp. 112905-1-112905-3, 2007.

31. J. Carreaud, J. M. Kiat, B. Dkhil, M. Algueró, J. Ricote, Ricardo Jiménez, Janez Holc, Marija Kosec
Monoclinic morphotropic phase and grain size-induced polarization rotation in
Pb(Mg1/3Nb2/3)O3- PbTiO3
In: Appl. phys. lett., Vol. 89, no. 25, pp. 252906-1-252906-3, 2006.

32. Marko Hrovat, Janez Holc, Sebastjan Glinšek
Subsolidus phase equilibria in the RuO2-Zn-SiO2 system
In: J. Mater. Sci., Vol. 42, pp. 5883-5885, 2007.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Marina Santo-Zarnik, Darko Belavič, Srečo Maček

Thick-film piezoceramics structures for miniaturised sensors and actuators:
experimental and numerical analysis
In: Proceedings, XXXI International Conference [and Exhibition] IMAPS Poland 2007, Rzeszóv,
Krasiczyn, 23-26 September 2007, Rzeszów, Rzeszów University of Technology, Kraków,
International Microelectronics and Packaging Society, Poland - Chapter, 2007, pp. 39-46.

Regular Papers
1. Uroš Aljančič, Mišo Vukadinović, Drago Resnik, Danilo Vrtačnik, Matej Možek, Samo

Penič, Slavko Amon
Cantilever characterization method for static behavior of PZT thin films
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 115-120.

BIBLIOGRAPHY
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2. Darko Belavič, Marko Hrovat, Hana Uršič, Silvo Drnovšek, Mitja Jerlah, Jena Cilenšek,
Janez Holc, Marina Santo-Zarnik, Marija Kosec
Structural and electrical investigation of PZT films on different substrates
In: Proceedings, EMPC 2007, The 16th European Microelectronics and Packaging
Conference & Exhibition, June 17-20,2007, Oulu, Finland, [S. l.], IMAPS, 2007.

3. Darko Belavič, Marina Santo-Zarnik, Marko Hrovat, Srečo Maček, Marko Pavlin, Mitja
Jerlah, Janez Holc, Silvo Drnovšek, Jena Cilenšek, Marija Kosec
Benchmarking different types of thick-film pressure sensors
In: Proceedings, IMAPS/ACerS 2007, 3rd International Conference and Exhibition on Ceramic
Interconnect and Ceramic Microsystems Technologies (CICMT), April 23-26,2007,, Washington,
International Microelectronics and Packaging Society, 2007, pp. 278-285.

4. Darko Belavič, Marina Santo-Zarnik, Mitja Jerlah, Marko Pavlin, Marko Hrovat, Srečo Maček
Capacitive thick-film pressure sensor: material and construction investigation
In: Proceedings, XXXI International Conference [and Exhibition] IMAPS Poland 2007, Rzeszóv,
Krasiczyn, 23-26 September 2007, Rzeszów, Rzeszów University of Technology, Kraków,
International Microelectronics and Packaging Society, Poland - Chapter, 2007, pp. 249-252.

5. Marko Hrovat, Darko Belavič, Jarosĺaw Kita, Janez Holc, Jena Cilenšek, Leszek Golonka,
Andrzej Dziedzic
Thick-film temperature sensors and LTCC substrates - evaluation and characterization
In: Emerging technologies for electronics packaging, ISSE 2007, 30th International
Spring Seminar on Electronics Technology Cluj-Napoca, Romania, May 9-13, 2007,
Piscataway, IEEE, 2007, pp. 65-69.

6. Marko Hrovat, Darko Belavič, Jarosĺaw Kita, Janez Holc, Jena Cilenšek, Leszek Golonka,
Andrzej Dziedzic
A study of PTC and NTC thick film thermistors on LTCC substrates
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 121-126.

7. Marija Kosec, Marko Hrovat, Janez Holc, Danjela Kuščer
processing of 0.65 Pb(Mg1/3Nb2/3O3)-0.35 PbTiO3 thick-films on LTCC ceramic substrates
In: Proceedings, IMAPS/ACerS 2007, 3rd International Conference and Exhibition on Ceramic
Interconnect and Ceramic Microsystems Technologies (CICMT), April 23-26,2007,, Washington,
International Microelectronics and Packaging Society, 2007, pp. 123-129.

8. Pierre Maréchal, Danjela Kuščer, Franck Levassort, Louis-Pascal Tran-Huu-Hue, Janez
Holc, Marija Kosec, Marc Lethiecq
Performance comparison of screen-printed piezoelectric structures on porous PZT and
alumina substrates: [presented at 2007 IEEE International Ultrasonics Symposium New
York, 28th-31st October, 2007]
In: Proc.- IEEE Ultrason. Symp., pp. 1464-1467.

9. Tomoya Ohno, T. Matsuda, Marija Kosec, Naoki Wakiya, Hisao Suzuki
Effect of back-etching on electrical properties of PZT thin films
In: ISAF 2007: proceedings of the 16th IEEE International Symposium on Applications
of Ferroelectrics, Nara City, Japan, May 27-31,2007, Takaaki Tsurumi, ed., Tokyo, The
Institute of Electrical and Electronic Engineers, Ultrasonic, Ferroelectrics and Frequeny
Control Society, 2007, 4 str..

10. Marko Pavlin, Boštjan Hudoklin, Marina Santo-Zarnik
Multichannel sensor bridge testing

In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 199-204.

11. Drago Resnik, Barbara Malič, Uroš Aljančič, Danilo Vrtačnik, Matej Možek, Samo Penič,
Silvo Drnovšek, Marija Kosec, Slavko Amon
Characterization of bondable Cr-Au metallization on PZT thin films
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 127-132.

12. Marina Santo-Zarnik, Darko Belavič, Srečo Maček
Benefiting from numerical simulations in diagnosing electromechanical systems
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 189-194.

13. Mišo Vukadinović, Jurij Koruza, Brigita Kužnik, Barbara Malič, Marija Kosec, Vladimir
Sherman, Tomoaki Yamada, Nava Setter
Uniformity of properties of Ba0.3Sr0.7TiO3 thin film planar capacitors made by a
collective fabrication process
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 133-138.

THESES
Ph. D. Thesis
1. Tadej Rojac: Mechanochemical Synthesis of NaNbO3, (Prof. Marija Kosec)

B. Sc. Theses
1. Jana Faganeli: Automatic analysis of the microscopic pictures of the ceramic materials

(Prof. Franjo Pernuš, Prof. Marija Kosec)
2. Sebastjan Glinšek: Processing and Characterization of K(Ta, Nb)O3 Thin Films on Al2O3

Substrates (Prof. Stane Pejovnik, Asst. Prof. Barbara Malič)
3. Miha Skalar: Ferroelectrics layers PbMg1/3Nb2/3O3-PbTiO3 on alumina substrate (Prof.

Marija Kosec)

PATENT APPLICATIONS
1. Martina Oberžan, Janez Holc, Marjan Buh, Vlasta Imperl

Processing of alumina porcelain for electrotechnics
No. P-200700138
Ljubljana, Urad RS za intelektualno lastnino, 2007.

INTERNATIONAL PROJECTS
1. Monolithic above IC Ultra High Value Capacitors for Mobile and Wireless

Communication Systems
CAMELIA, 6. FP
NMP3-CT-2006-033103
EC; Cliodhna Horan, Tyndall National Institute, Lee Maltings, Cork; University College
Cork, National University of Ireland, Cork, Ireland
Asst. Prof. Barbara Malič

2. Multifunctional Ceramic Layers with High Electromagnetoelastic Coupling in Complex Geometries
MULTICERAL, 6. FP
NMP3-CT-2006-032616
EC; Prof. Andrei Kholkin, University of Aveiro, Dept. of Ceramics & Glass Engineering,
Aveiro, Portugal
Prof. Marija Kosec, Dr. Janez Holc, Prof. Robert Blinc, Prof. Raša Pirc

3. Multicomponent Oxides for Flexible and Transparent Electronics
MULTIFLEXIOXIDES, 6. FP
NMP3-CT-2006-032231
EC; Prof. Rodrigo Ferrao de Paiva Martins, UNINOVA - Instituto de Desenvolivimento de
Novas Technologias, Campus da FCT/UNL, Monte de Caparica, Portugal
Dr. Danjela Kuščer Hrovatin

4. REliable, Tuneable and INexpensive Antennas by collective fabrication processes
RETINA, 6. FP
AST4-CT-2005-516121
EC; Dr. Volker Ziegler, EADS Deutschland GmbH, Corporate Research Centre, Dept. LG-
ME, München, Germany
Prof. Marija Kosec, Asst. Prof. Barbara Malič, Dr. Vid Bobnar

5. Inexpensive, high-perforMance, lead-free piezoelectric crystals and their applications in
transducers for ultrasonic Medical DIAgnostic and industrial Tools and Equipments
IMMEDIATE, 6. FP

COOP-CT-2005-017569
EC; Dr. Dragan Damjanovic, Ecole Polytechnique Federale de Lausanne, Swiss Federal
Institute of Technology - EPFL, Ceramics Laboratory - LC, Materials Institute - IMX,
Faculty of Engineering - STI, Lausanne, Switzerland
Prof. Marija Kosec, Dr. Andreja Benčan Golob

6. Multifunctional & Integrated Piezoelectric Devices
MIND, 6. FP
NMP3-CT-2005-515757
EC; Wanda Wolny, Ferroperm Piezoceramics A/S, Kvistgĺrd, Denmark
Prof. Marija Kosec, Asst. Prof. Barbara Malič

7. Fuel Cell Application in a New Configurated Aircraft
CELINA, 6. FP
AST4-CT-2005-516126
EC; Wolfgang Dressel, Airbus Deutschland GmbH, Hamburg, Germany
Prof. Marija Kosec, Dr. Danjela Kuščer Hrovatin

8. Removal of Hazardous Substances in Electronics: Processes and Techniques for SMEs
GREENROSE, 6. FP
COLL-CT-2004-500225
EC; Knut Aune, Abelia, Oslo, Norway
Prof. Marija Kosec

9. Miniaturised Ultrasonic, Engineered-Structures and LTCC-Based Devices for Acoustics,
Fluidics, Optics and Robotics
MINUET, 6. FP
NMP2-CT-2004-505657
EC; Wanda W. Wolny, Ferroperm Piezoceramics A/S, Kvistgĺrd, Denmark
Prof. Marija Kosec, Dr. Janez Holc

10. Polar Electroceramics
POLECER, 5. FP
G5RT-CT-2001-05024
EC; Wanda W. Wolny, Ferroperm Piezoceramics A/S, Kvistgĺrd, Denmark
Prof. Marija Kosec, Asst. Prof. Barbara Malič
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11. Electroceramics from Nanopowders produced by Innovative Methods
ELENA, COST 539
3311-06-837005
EC
Asst. Prof. Barbara Malič

12. Processing, Structure and Properties of Advanced Electronics Ceramics
BI-CN/07-09-005
Prof. Hong Wang, Xi’an Jiaotong University, Electronic Materials Research Laboratory,
Key Lab of the Ministry of Education Of China, Xi’an, China
Prof. Marija Kosec

13. Processing and Microstructure Control of Electronic Ceramics
BI-CN/05-07/001
Dr. Hong Wang, Electronic Materials Research Laboratory, Key Lab of Ministry of
Education of China, Xi’an Jiatong University, Xi’an, China
Prof. Marija Kosec

R & D GRANTS AND CONTRACTS
1. Materials and processes for shaping miniature thick film ceramic 2D and 3D structures

Dr. Marko Hrovat
2. Capacitive Ceramics: Pressure Sensors

Dr. Marko Hrovat

3. Miniaturised Ceramic Low Pressure Sensors
Dr. Marina Santo Zarnik

4. Research and Development of Piezoelectric Micro-electromechanical Systems Based on
Pb(Zr,Ti)O 3 Thin Films on Si for Detection of Movement
Asst. Prof. Barbara Malič

5. Hybrid Micro Electromechanical Systems
Dr. Danjela Kuščer Hrovatin

6. Fuel cell systems as an auxiliary energy sources for autonomous millitary vehicles;
Auxiliary power supply based on fuel cells
Prof. Marija Kosec

RESEARCH PROGRAM
1. Electronic Ceramics, Nano-2D and 3D Structures

Prof. Marija Kosec

NEW CONTRACT
1. Project KeraPro – Ceramic Processor for Fuel Reforming and Cleaning of Obtained Gasses

Ministry of Defence
Dr. Marko Hrovat

VISITORS FROM ABROAD
1. Mr. Li Jin, EPFL-Swiss Federal Institute of Technology, Lausanne, Switzerland, January 8 – 26, 2007
2. Prof. Hong Wang, Prof. Wei Ren, Dr. Peng Shi, Huanfu Zhou, University Xi’an Jiatong,

Xi’an, China, February 7 – 14, 2007
3. Prof. Vilho Lantto, University of Oulu, Oulu, Finland, March 15, 2007
4. Mr. Tomasz Jozenkow, Faculty of Microsystems Electronics and Photonics, Wroclaw,

Poland, July 9 – September 21, 2007
5. Ing. Viktor Lukac, Institute of Inorganic Chemistry, Rez, Czech Republic, August 20 – 25, 2007
6. Mr. Nico Gehrke, Hochschule Harz, Wernigerode, Germany, August 2 – October, 1, 2007
7. Ing. Jelena Bobič, Center of Multidisciplinary Studies, Belgrade, Serbia, September 10 – 28, 2007
8. Prof. Michael Karkut, Universite de Picardie Jules Verne, Amiens, France, November 8 – 11, 2007

9. Prof. Klaus Reichmann, Institute for Chemistry and Technology of Inorganic Materials,
Graz University of Technology, Graz, Austria, December 7, 2007

10. Prof. Leszek Golonka, Politechnika Wroclawska, Wroclaw, Poland, December 12 – 15, 2007

Long Term Visitors

1. Laila Čakare Samardžija, B. Sc., Institute of Solid State Physics – ISSP, University of
Latvia, Riga, Latvia, July 31, 2000 – August 31, 2007

2. Elena Daniela Ion, M. Sc., National Institute for Materials Physics, Magurele, Romania,
March 18, 2004 – December 31, 2007

3. Dr. Tomoya Ohno, Kitami Institute of Technology, Department of Materials and Science,
Kitami, Hokkaido, Japan, April 15 – December 31, 2007

STAFF
Researchers
1. Dr. Andreja Benčan Golob
2. Dr. John Gerard Fisher, left 1. 7. 2007
3. Dr. Janez Holc
4. Dr. Marko Hrovat
5.5.5.5.5. PrPrPrPrProf. Mariof. Mariof. Mariof. Mariof. Marija Kja Kja Kja Kja Kosec,  Headosec,  Headosec,  Headosec,  Headosec,  Head
6. Dr. Danjela Kuščer Hrovatin
7. Asst. Prof. Barbara Malič
8. Dr. Marina Santo Zarnik***
Postdoctoral associates
9. Dr. Elena Chernyshova
10. Dr. Andrej Degen***
11. Dr. Fabien Wilfried Remondiere, left 6. 8. 2007
12. Dr. Jenny Julie Angeline Tellier

13. Dr. Mišo Vukadinović***
Postgraduates
14. Sebastjan Glinšek, B. Sc.
15. Jerneja Godnjavec, B. Sc.
16. Tadej Rojac, B.Sc.
17. Gregor Trefalt, B. Sc.
18. Hana Uršič, B. Sc.
Technical officers
19. Darko Belavič***, B.Sc.
20. Jena Cilenšek,  B.Sc.
21. Silvo Drnovšek, B.Sc.
22. Tina Ručigaj, B. Sc.
23. Miha Skalar, B. Sc.
Technical and administrative staff
24. Srečo Maček

*** Member of industrial or other organisation

Electronic Ceramics Department K-5
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ENGINEERING CERAMICS
DEPARTMENT K-6

Head:

Prof. Tomaž Kosmač

The Engineering Ceramics Department is the leading group in the field of structural
ceramics and ceramic technologies in Slovenia. The research programme comprises
phenomena relevant to materials synthesis and component fabrication as well as mechanisms
leading to the degradation of engineering ceramic structures under operating conditions.
The applied research work is focused on new applications for engineering ceramics, the
development of novel, high-strength, wear-, corrosion- and/or heat-resistant materials and
the development of alternative, cost-effective and environmentally friendly ceramic
technologies.

In the area of low-pressure injection moulding (LPIM) we studied the rheological properties of paraffin
suspensions of ceramic powders and we determined the parameters that influence these properties. It was found
that in addition to the content of ceramic powder and its particle size distribution the rheological properties are
significantly influenced by those material properties that can be expressed by the Hamaker constant. This constant
may vary by an order of magnitude for different ceramic powders. We have also revealed that the threshold stress
of a paraffin suspension may increase by as much as two or more orders of magnitude after cooling the dispersing
medium below the solid-liquid transition temperature and subsequent heating above this temperature.

In addition, we worked on the shaping of piezoelectric resonators using the LPIM method. The aim of the project
was to find the low limiting value of their size that still allows shaping by a single injection of a paraffin suspension
containing ceramic powder into a metal mould. The shape of the resonators is complex since they are composed of at
least 36 pillars at exact distances, with a minimum length-to-height ratio of 3. We have found that the minimum cross-
section of the pillar that allows shaping is 500 μm × 500 μm, with the length-to-height ratio equal to 7. The basic
problem during shaping is removing the sample from the mould without introducing any faults.

In 2007, as part of the research on the reactivity of AlN powder with water, we studied the influence of the
hydrolysis temperature and the ageing time on the formation of crystalline products after the powder hydrolysis,
i.e., bayerite, bohemite and pseudo-bohemite. The hydrolysis process for AlN was observed by measuring the
suspension’s pH, while the reaction products were characterized by XRD, SEM and TEM. The starting temperature
(between the ambient temperature and 90°C) and the ageing time (between 10 minutes and 24 hours) strongly
influence the reaction products and their morphology. The generalization of the model of Bowen et al. was suggested
on the basis of these results.

Applicative research on composites made of carbon fibres was
continued in 2007. We studied the preparation of C/C-SiC composites with
a double matrix. The basic composite was made by the addition of
polymeric precursors on the basis of phenol pitches with inter-mixed active
and passive fillers. The composite surface was subsequently treated by
polymeric precursors on the basis of polycarboxylanes that enable the
preparation of a dense SiC surface layer. The composites prepared in this
way are already used in the production of brake pads in the company MS
Production, from Bled, Slovenia.

In the frame of the research on the wear of sintered metallic brake
pads used in combination with ceramic braking discs on the basis of C/C-
SiC composites we studied the morphology and phase composition of the layer formed on the surface of brake pads
during braking. The high temperature during braking causes the partial oxidation of the metallic particles in the
brake pad and the formation of the friction layer made of a mixture of metal oxides, which in turn influence the
coefficient of friction as well as the wear of the pad.

In the area of new composites on the basis of the compound B
4
C infiltrated with Al and in the frame of the

applicative research project “Development of multi-functional B4C-Al and B4C-Mg composite materials for new
products” we studied in cooperation with the department K9 and the private researcher V. Kevorkijan the possibilities
of fabricating these materials without increased pressure, with the use of the reaction infiltration of melted metal
into a ceramic preform. Our results revealed the possibility of the preparation of such composites and also their
good mechanical properties, which indicates their potential use in anti-ballistic protection.

In 2007, research groups from the Engineering
Ceramics Department, the Medical Faculty of the
University of Ljubljana and the companies
Interdent d.o.o. from Celje and Gald d.o.o. from
Tolmin won the Puh award for inventions,
development achievements and the use of
research findings in introducing innovations for
economic practice for a zirconia ceramic post
for the aesthetic, fixed restoration of teeth.
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In the area of bio-ceramics we investigated mostly the synthesis of bio-active coatings on the surface of ceramics
based on Al2O3 and ZrO2. A biomimetic method of the precipitation of hydroxi-apathite (HA) from a super-saturated
solution of calcium and phosphate ions was used. We studied in more detail the mechanisms of precipitation and
growth of HA crystallites on ceramic substrates. Furthermore, we investigated the preparation of a bio-active ceramic
material with satisfactory mechanical properties necessary for load-bearing bone substitutes. For this reason we
coated the surface of Al2O3 and ZrO2 ceramics with a thin, bio-active layer. Electron diffraction (SAED), energy-
dispersive spectroscopy (EDS) and electron energy-loss spectroscopy (EELS) were used to prove the hydroxy-apathite
(HA) crystal structure of the bioactive coating formed by the biomimetic method described above. The optimization
of the preparation of a thin coating with a homogeneous thickness was controlled by varying the duration and
temperature in the biomimetic method. We also investigated the influence of pH and the concentration of Ca2+ and
PO4

3- ions in the super-saturated solution on the coating. We found that the ionic product of HA in the solution has
a major role in the coating formation. The ionic product controls whether or not the HA is crystallized on the
surface, as well as whether the coating has a uniform thickness or is made of agglomerates instead.

In the frame of the applicative project “The influence of fillers on the mechanical properties of fibre-cement
composites”, we analyzed, in cooperation with the company ESAL d.o.o. from Anhovo, the mechanical properties
of existing fibre-cement composites, using the usual methods for the characterization of mortars, concrete and
fibre-cement composites. We made use of the expertise of researchers at the Institute of Building Construction. The
mechanical tests were performed on standard testing samples of dimensions 40 x 40 x 160 mm3. Next, we investigated
the influence of the microstructure of the fibre-cement composites on their mechanical properties, especially the
bending strength and the fracture toughness. Since the addition of amorphous silica to the starting mixture has a
significant influence on these two mechanical quantities through the possibly changed microstructure we studied
this influence. Amorphous silica reacts with Ca(OH)2 as a pozzolanic material during the cement maturing, thus
its addition increases the composite’s bending strength. However, it decreases the material toughness due to the
density increase and the strengthening of the interface between the fibres and the cement matrix. Electron

microscopy was used to compare the structure of this interface with or without amorphous silica, and consequently
its influence on the material strength and toughness. We found that the fracture of the composite is accompanied
by both fibres’ rupture and their partial pull-out from the cement matrix. In the second part of the investigations
we studied the influence of the substitution of amorphous silica with meta-kaoline on the material’s mechanical
properties, such as the strength and toughness. We found that this substitution does not lead to a reduction of the
mechanical properties, but in some cases the bending strength is even increased, which indicates the possibility of
the substitution of amorphous silica with meta-kaoline in the serial production of fibre-cement composites.

In a cooperation with Esal d.o.o., we studied theoretically, in more detail, the Weibull statistics of the mechanical
properties of (quasi)brittle construction materials for civil engineering. Repeated measurements of several
mechanical quantities, such as the bending strength and fracture toughness, can be well described by 2-parametric
Weibull statistics. Experimental data from the mechanical tests on Esal corrugated roofing sheets from fibre-cement
were used as the basis for Monte Carlo simulations of the Weibull statistics. The significance of this study is the
estimation of the degree of reliability in predicting the statistical distribution of the mechanical properties of a
large number of roofing sheets on the basis of a relatively small number of measurements on testing sheets.

Investigations of dental ceramics based on tetragonal ZrO
2
 (Y-TZP) continued in some different directions in

2007. Within a PhD dissertation at the Medical Faculty in Ljubljana (MF) we studied the influence of the surface
treatment on the kinetics of the accelerated ageing of Y-TZP ceramics in an aqueous medium, as well as the fatigue
in artificial saliva. The results indicated that untreated samples are subjected to ageing (i.e., the low-temperature t-
m transformation in hydro-thermal conditions) the most, while the sand-blasted and ground surfaces are more
resistant. The greater resistance of the mechanically treated Y-TZP ceramics against ageing is attributed to twinning

Figure 1: TEM pictures of the Si3N4 powder coated by TiN (a) or ZrN (b) nanoparticles.



119Annual Report 2007

Engineering Ceramics Department K-6

and partial deformation of the crystal lattice of the retransformed tetragonal grains, accompanied by the presence
of surface compressive stress. The life-time ability during mechanical fatigue in artificial saliva is significantly
decreased in comparison to the fatigue in air, indicating a strong influence of stress corrosion, which is additionally
influenced by mechanical failures due to grinding and sand-blasting. In addition to clinical testing the prototype
dental posts which we developed in cooperation with dentists from MF, we focused on the adhesion of dental
cements on the surface of sintered Y-TZP ceramics as the supporting material for full-ceramic dental restorations.
The adhesion on a smooth surface is inadequate because of the chemical inertness of Y-TZP, while it is somewhat
better on the sand-blasted surface and still better on the surface coated by a thin adhesive layer of aluminium oxide
with a large specific surface. This layer was synthesized by the precipitation and recrystallization of aluminium
hydroxide, formed by the hydrolysis of AlN powder in an aqueous suspension and subsequent thermal treatment.
The coating procedure is simple and repeatable, and we took out a patent for this procedure. Systematic
measurements of the shear strength of the interface of normal dental cements on the surface of supporting ceramics,
which are performed in cooperation with MF, reveal that it is possible to achieve even five times larger values
compared to Y-TZP ceramics without coating.

In the frame of our long-standing cooperation with Hidria AET d.o.o. from Tolmin, Slovenia, we continued and
completed the development of new ceramics with a high alumina content (mass fraction of 96%) with improved
wear resistance, where the mixture of manganese and titanium oxides was used as the secondary phase. Owing to
the formation of the transient liquid phase with a low melting point the sintering of such a composite ceramic
material takes place at 300°C to 400°C lower temperatures, compared to those for ”standard” ceramics with a high
alumina content and the addition of silicates. We determined the optimal composition of the liquid phase and the
appropriate sintering conditions to get a fine-grained microstructure and consequently improved the mechanical
properties and the wear resistance of sintered ceramics. The wear resistance of Al

2O3 ceramics was measured on
samples of different shapes (pellets and hollow cylinders) by applying abrasive tests (polishing and grinding) on a
standard machine for polishing the samples and measuring the mass of the samples for repeatable test conditions.

With regard to the development of a ceramic glow plug in cooperation with the companies AET d.o.o. and
Iskra ISD from Kranj we studied the preparation of dense β-SiAlON/TiN and β-SiAlON/ZrN electrically conducting
ceramic composites by reaction sintering of the Si3N4, powder coated by TiO2 or ZrO2 nanoparticles. The oxide
coating on Si3N4 was prepared by the sol-gel method with the use of tetra-butil titanate (TiO2 coating) or by
homogeneous precipitation of ZrO2 from a solution of zirconium acetate and urea (ZrO2 coating). By using these
procedures we tried to achieve a distribution of conducting nanoparticles around large grains of SiAlON, in order
to obtain higher electrical conductivity with a small amount of conducting phase, retaining good mechanical
properties of the matrix. We found that for both methods mentioned above, TiO2 and ZrO2 react with silicon nitride
to form TiN and ZrN, respectively, during the reaction sintering or heat treatment, and these findings were confirmed
by X-ray analysis and transmission electron microscopy (Fig. 1).

Some outstanding publications in the past three years

1. Tomaž Kosmač, Aleš Dakskobler, Čedomir Oblak, Peter Jevnikar. The strength and hydrothermal stability of Y-TZP
ceramics for dental applications. International journal of applied ceramic technology, 2007, vol. 4, p. 164–174.

2. Kristoffer Krnel, Zmago Stadler, Tomaž Kosmač. Preparation and properties of C/C-SiC nano-composites. J.
Eur. Ceram. Soc., 2007, vol. 27, p. 1211–1216.

3. Milan Ambrožič, Tomaž Kosmač. Optimization of the bend strength of flat-layered alumina-zirconia composites.
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4. Kristoffer Krnel, Tomaž Kosmač. The role of chemisorbed anions in the aqueous processing of AlN powder: dedicated
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5. Aleš Dakskobler, Tomaž Kosmač. Preparation and properties of aluminium titanate-alumina composites with
a corrugated microstructure. J. Mater. Res., 2006, p. 21, str. 448–454.

6. Matjaž Valant, Aleš Dakskobler, Milan Ambrožič, Tomaž Kosmač. Giant permittivity phenomena in layered
BaTiO

3
-Ni composiutes. J. Eur. Ceram. Soc., 2006, vol. 26, p. 891–896.

7. Tomaž Kosmač. The densification and microstructure of Y-TZP ceramics formed using the hydrolysis-assisted
solidification process. J. Am. Ceram. Soc., 2005, vol. 88, p. 1444–1447.

8. Valentina Medri, Marek Bracisiewicz, Kristoffer Krnel, Frederic Winterhalter, Alida Bellosi. Degradation of
mechanical and electrical properties after long-term oxidation and corrosion of non-oxide structural ceramic
composites. J. Eur. Ceram. Soc., 2005, vol. 25, p. 1723–1731.

9. M. Leverkoehne, Aleš Dakskobler, Matjaž Valant, R. Janssen, T. Kosmač. Cr-Al
2
O

3
 layered composites with a high
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Head:

Prof. Spomenka Kobe

The basic and applied research in the Department for Nanostructured Materials includes ceramic
materials, intermetallic alloys and minerals. Our research encompasses conventional processing
as well as the development of new technologies and methods for preparing new materials with novel
properties. It includes experimental and theoretical investigations of structures, analyses of
chemical compositions at the atomic level, and measurements and calculations of physical
properties, all of which help us to improve the properties of micro- and nanostructured materials.

In the frame of a European Network of Excellence we continued our research on qqqqquasicruasicruasicruasicruasicryyyyyssssstttttalsalsalsalsals as promising
matmatmatmatmaterials ferials ferials ferials ferials for hor hor hor hor hydrydrydrydrydrogen sogen sogen sogen sogen stttttorororororageageageageage. We focused on two compositions: Ti40Zr40Ni20 and Ti45Zr35Ni17Cu3. With a systematic
experimental approach we established the optimal conditions for the processing of ribbons by melt-spinning and
the methods for their characterizations. In accordance with the literature data we showed that copper accelerates
quasicrystalline i-phase formation, but it inhibits hydrogen uptake. Ribbons were crushed in a protective argon
atmosphere in order to increase the amount of clean surface for hydrogen-molecule dissociation, and we hydrided
the samples under a hydrogen pressure of 40 bar and temperatures between 200 and 300°C. From the XRD peak
shift after absorption we were able to calculate the expansion of the quasilattice and the content of hydrogen using
literature data. We also observed a drop of magnetization with hydrogen content, which was measured by means
of mass spectrometry of the desorbing hydrogen. The obtained powders were examined by HRTEM and the i-phase
was observed and determined. The results were included in a publication that was accepted by the Journal of Alloys
and Compounds; they were also presented to the international and domestic scientific communities.

We continued with our research on magnemagnemagnemagnemagnetttttocaloric matocaloric matocaloric matocaloric matocaloric materials,erials,erials,erials,erials, which are important for magnemagnemagnemagnemagnetictictictictic
rrrrrefrigerefrigerefrigerefrigerefrigeration, ation, ation, ation, ation, an ecological technology. Research focussed on the Gd5Si2Ge2 and Gd5Ge2(FexSi1-x)2 systems. The
Gd5Si2Ge2 samples were prepared by two methods: with an arc-melter and a melt-spinner. With the arc-melter we
observed how the cooling rate affects the macro- and microstructure of
the samples. These materials show complex surface macrostructure
features, which vary from a sinew-like structure at very fast cooling rates
through to an almost Fullerene-like structure at slower cooling rates.
Transmission electron microscopy (TEM) showed numerous twins in the
sample. With a melt spinner we produced ribbons of different shapes,
depending on the wheel speed the structure changed from amorphous to
crystalline. With TEM we observed a larger number of twins than in the
samples made with arc melting. The results were presented at the 2nd

International Conference of the IIR on Magnetic Refrigeration at Room
Temperature, THERMAG 2007. Samples from the Gd

5
Ge

2
(Fe

x
Si

1-x
)

2
 system

were only arc melted. With the addition of Fe the Fullerene-like
macrostructure slowly disappeared and conventional ingots with smooth surfaces resulted. Iron also reduced the
Curie temperature and encouraged the formation of the Gd

5
(SiGe)

3
 phase at the expense of the magnetocaloric

Gd5(SiGe)4 phase. We observed a reduction of the hysteresis losses, which was the purpose of the Fe addition,
because high hysteresis losses have a negative effect on the cooling capacity during magnetic refrigeration. We also
investigated technologically interesting materials by means of calculations within the framework of the density-
functional theory. These studies were focussed on magnetocaloric materials
and on the properties of complex metallic alloys.

In the field of magnemagnemagnemagnemagnetic thin ftic thin ftic thin ftic thin ftic thin filmsilmsilmsilmsilms we continued with our research on
Sm-Fe-Ta films processed by pulsed-laser deposition and on films based on
CoPt produced by a chemical method. Both materials have the potential for
MEMS applications. CoPt has a very strong perpendicular magnetocrystalline
anisotropy and excellent resistance to oxidation and corrosion. The Co0.5Pt0.5

is related to the presence of the ordered L10 phase. This is a natural multilayer,
which consists of alternating pure Co and pure Pt (001) planes. The strong
crystallographic anisotropy is associated with a strong magnetic anisotropy
due to the strong magnetic spin-tir coupling on the Pt and the strong

A test series of ceramic ball-heads for hip-joints
with a gradient composition, produced in the
frame of the European project “Biograd”, were
tested. The results confirmed that the new grade
of functionally graded ceramic hip-joints allows a
higher load than the commercially available
alumina. Cordis published an offer for the new
industrial technology on the web.

Figure 1: MFM image and hysteresis loop of a thermally treated thin
layer of CoPt-700°C/1h/Ar+H2 for MEMS application.



124

Jožef Stefan Institute

Annual Report 2007

hybridization between the Pt 5d and the Co 3d states. The CoPt thin films (20-600 nm) were synthesized using the
electrodeposition method and characterized with a SQUID magnetometer and with AFM/MFM. The as-deposited
films are cubic and nanocrystalline with grain sizes between 10 and 80 nm. The magnetization lies in the plane,
and therefore the coercivity is low. An MFM image shows that interaction domains are present in the material. On
the other hand, the annealed film which contains the L10 phase has a coercivity of μ0Hc=1.2T and displays
interconnected stripe domains corresponding to the up and down orientations of the magnetization.

In ZnO cerIn ZnO cerIn ZnO cerIn ZnO cerIn ZnO ceramicsamicsamicsamicsamics doped with very small amounts of Sb2O3 (< 0.017 mol.%) the kinetics of the grain growth
under the influence of inversion boundaries (IBs) was explained. An equilibrium layer, with about the same amount
of Sb as that at the IB, is formed at the grain boundaries of Sb-doped ZnO. The concentration of the Sb at the grain
boundaries can be expressed with the equation: Cm (Sb) = 3CIB(Sb) = 0.300/G. At additions of Sb below the amount
required for the formation of an equilibrium layer, Sb triggers the formation of IBs in a reduced number of ZnO
grains, depending on the amount – a lower number for smaller, and a higher number for larger additions of Sb.
Under such conditions either course- or fine-grained ZnO ceramics can be developed. As long as grains with IBs can
grow at the expanse of normal grains the kinetic grain-growth exponent n is 2, which indicates that grain growth
is indeed dictated by the growth of a thermodynamically stable two-dimensional structure of IBs. The longer is the
period of grain growth, the larger the ZnO grains can grow. Once the ZnO grains with IBs prevail in the

microstructure, the grain growth is slowed and the grain-growth exponent n
increases to 4. For additions of Sb above the amount required for the formation
of an equilibrium layer, Sb triggers the formation of IBs in most of the ZnO
grains, which results in fine-grained ZnO ceramics. The strong inhibition of
the grain growth in this case is also indicated by the grain-growth exponent n
being above 10. Based on the investigations of ZnO ceramics doped with very
small amounts of Bi

2O3 and Sb2O3, the main parameters that influence grain
growth and microstructure development in the basic system of varistor
ceramics under the influence of inversion boundaries (IBs) were recognised.
The obtained fundamental knowledge enabled us to be the first to succeed in
the preparation of Bi2O3- and Sb2O3-doped ZnO ceramics with an average grain
size several times larger than in pure ZnO under the same sintering conditions,
which was, in general, considered to be impossible. Guided by a fundamental
knowledge of the microstructure development under the influence of inversion
boundaries (IBs) we continued with research activities on low-doped varistor
ceramics. Based on a systematic analysis of the influence of very small amounts
of Al2O3 (< 0.12 mol.%) on the microstructural and electrical characteristics
we proposed a mechanism which, in such a complex system of varistor

ceramics, explained the inhibition of the grain growth by the small amounts of Al2O3 in the Bi2O3–rich liquid phase
and the influence of Al2O3 on the nature of the grain boundaries. Also, alternative approaches to the preparation of
varistor ceramics via the direct mixing of pre-reacted varistor phases and by mechano-chemical activation of the
starting powder with intensive milling was studied. Several formulations with 2 to 3 times smaller amounts of
dopants added to the ZnO in comparison to the standard compositions were developed. They enabled the preparation
of varistor ceramics with characteristic breakdown voltages in the range 80–240V/mm. Some of these compositions
are already being tested at our industrial partner for indusindusindusindusindustrial prtrial prtrial prtrial prtrial processing and applications in vocessing and applications in vocessing and applications in vocessing and applications in vocessing and applications in various tarious tarious tarious tarious types ofypes ofypes ofypes ofypes of
vvvvvarisarisarisarisaristttttorororororsssss.

GrGrGrGrGrain-grain-grain-grain-grain-grooooowth swth swth swth swth studiestudiestudiestudiestudies of zinc oxide ceramics have indicated that inversion boundaries (IBs) are the growth
faults that control the growth of the ZnO grains. To substantiate this observation we designed experiments to study
the nucleation of IBs. Low-temperature experiments showed that in the ZnO-SnO2 system IBs form before the
Zn

2
SnO

4
 spinel phase and grains with IBs grow exaggeratedly at the expense of the normal ZnO grains until they

completely dominate the microstructure. Experiments using ZnO single crystals embedded into ZnO powder with
the addition of SnO2, Sb2O3 and In2O3 showed that, depending on the oxidation state of the IB-forming dopant ions,
there are two competing mechanisms of IB nucleation: (i) internal diffusion, and (ii) surface nucleation and growth.
The first mechanism is typical for III+ dopants and is controlled by Zn-vacancy diffusion, whereas the second
mechanism holds for all IB-forming dopants and is controlled by the chemisorption of the dopants on Zn-deficient
(0001) surfaces. In both cases the driving force for the inversion is the preservation of the local charge balance. We
also started with the research activities on the synthesis of ZnO nanosZnO nanosZnO nanosZnO nanosZnO nanostrtrtrtrtructuructuructuructuructureseseseses using the solid-vapour phase
thermal sublimation method. ZnO-based nanostructures could find applications in optoelectronics, sensors,
transducers and biochemical science because ZnO is bio-safe. Preliminary studies were focused on the influence of
processing on the morphology of ZnO nanostructures obtained on various substrates with the aim to define the

Figure 2: Test series of ceramic ball-heads for hip joints with a
gradient composition were produced in the frame of the European
project “Biograd”.(http://cordis.europa.eu/fetch?CALLER=OFFR_TM_EN
&ACTION=D&DOC=2&CAT=OFFR&QUERY=1197645527573&RCN=3420)
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conditions for the reproducible preparation of the desired ZnO nanostructure. The formation and the structure of
nanosized ZnO particles were studied using electron microscopy techniques. Nucleation, self-assembly and the
morphology of very interesting features, like tetrapods, wires, needles, twinned crystals, were examined.

In the frame of European project “Meddelcoat” we are involved in an iman iman iman iman imprprprprprooooovvvvvement tement tement tement tement to the ingro the ingro the ingro the ingro the ingrooooowths ofwths ofwths ofwths ofwths of the
mememememetttttal paral paral paral paral part of the prt of the prt of the prt of the prt of the prosososososthesis intthesis intthesis intthesis intthesis into boneo boneo boneo boneo bone. In order to protect the metallic stem from corrosion, to prevent the
leaching and diffusion of metal ions into the body and to improve the adhesion of the bioactive coatings, we
investigated the in-situ hydrothermal synthesis of a thin layer of TiO2 at the surface of the alloy. We successfully
synthesized a 100-nm-thick anatase layer. Anatase is the most bioactive form among the different allotropic
modifications of TiO2. The idea of the project is to coat the metal stem with a thin layer of bioglass, which is said to
accelerate the integration of the implant with the surrounding tissue. Since
it was not possible to obtain bioglass of high purity with small enough
particles we introduced a sol-gel synthesis. In contrast to the conventional
procedure involving milling we obtained powder with sub-micrometer
sized particles. The bioglass coating on the surface of the alloy was made
by means of electrelectrelectrelectrelectrophorophorophorophorophoreeeeetic depositiontic depositiontic depositiontic depositiontic deposition from the suspension of the
powder or electrodeposition in the sol. The second part of the research in
the frame of the Meddelcoat project is focused on the prprprprproduction of poroduction of poroduction of poroduction of poroduction of porousousousousous
scafscafscafscafscaffffffoldsoldsoldsoldsolds with an improved capability for bone ingrowth. Firstly, we have looked to learn from Nature and would
like to mimic it in the future. As an example of a natural hard tissue with superior mechanical properties we have
investigated a tooth composition and structure on the micro and nano levels. It is known that tooth is composed of
elongated and oriented crystals of calcium phosphates (among which is hydroxyapatite) and that this specially
organized structure is the basis for its extraordinary mechanical strength and resistance to cracks. In the future we
will concentrate on the synthesis of anisotropic hydroxyapatite crystals and the preparation of porous scaffolds
with better properties than those that are commercially available.

A lot of attention was paid to research on electrophoretic deposition, which was used for the preparation of
thin and thick deposits on various metal substrates. We used aqueous and non-aqueous suspensions of oxide and
non-oxide particles of nanometre size. We have ascertained that the method enables the preparation of green
deposits with great homogeneity, but for the preparation of dense deposits with low shrinkage during sintering,
besides de-agglomeration, the suitable addition of a surface-active agent plays a key role. Special attention was
focussed on the properties of SiC powder and on the applicability of electrophoretic deposition for the infiltration
of the fabric made from SiC fibres. We have investigated the electrelectrelectrelectrelectrokineokineokineokineokinetic prtic prtic prtic prtic properoperoperoperoperties ties ties ties ties of the powder in water-
based suspensions across the whole pH range and hence enabled tailoring of the suspension’s properties to the
properties of the fibre fabric. The results of the infiltration of the SiC powder are used in the development of a SiC/SiC/SiC/SiC/SiC/
SiC comSiC comSiC comSiC comSiC compositpositpositpositposite fe fe fe fe for use in a futuror use in a futuror use in a futuror use in a futuror use in a future fusion re fusion re fusion re fusion re fusion reacteacteacteacteactororororor. These studies have been going on for four years within the
framework of the European fusion program. Besides the development of a suitable technique for the preparation
of a continuous-fibre reinforced ceramic composite and the deposition of
suitable coating onto fibres, a lot of effort was made to densify the ceramic
matrix below a temperature of 1500°C. In cooperation with the F8 department
we have verified the suitability of some potential sintering additives
(regarding the expected activation after irradiation), and at the end of the
year the selected sintered samples were irradiated. The results are promising;
the activation of the sintered samples is considerably lower than the activation
of Eurofer steel, which will be used in the experimental ITER reactor. In the
field of fusion-related materials we continued to study the interfaces between
the SiC fibres and the SiC-based matrix material. This interface enhances
the mechanical properties of the composite material. Using physical vapour
deposition various materials were used as the interface (WC, CrC, DLC, etc.),
and the adhesion and microstructure were studied.

In cooperation with other groups from Slovenia and other countries in
Europe we studied the microstructure, nucleation and crystallisation of
different materials as a function of preparation conditions. We continued
with our research on gergergergergermanium qmanium qmanium qmanium qmanium quantum-douantum-douantum-douantum-douantum-dotst st st st s embedded in an
amorphous SiO

2 matrix. Ge was prepared using the ion-implantation
technique and heat treated at different temperatures. In certain conditions
the self-assembly of the particles took place. Using high-resolution electron
microscopy and Z-contrast microscopy we studied the formation of the self-
assembled systems.

A member of the department, Katja Rade, was
presented with the Prešeren award for her
diploma work, which was performed at the
Faculty of Chemistry and Chemical Engineering.

Figure 3: Schematic representation of an intrinsically twinned tivanite
platelet and epitaxial nucleation of rutile crystals in the (301) twinned
orientation. Dehydration of the tivanite platelet, resulting in the
nucleation of ilmenite lamella with the corundum structure.
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We started with the investigations of nanosized parnanosized parnanosized parnanosized parnanosized particles used fticles used fticles used fticles used fticles used for cator cator cator cator catalytic applicationsalytic applicationsalytic applicationsalytic applicationsalytic applications. Materials such as
TiO2, CeO2, and Ce-Cu-O were prepared by “wet” routes and were studied by analytical electron microscopy. The
influence of preparation conditions on morphology, size, crystallinity and crystal defects was examined. Preliminary
results were presented at an international conference and will be published.

In the area of the development and implementation of atomically resolved HAADFHAADFHAADFHAADFHAADF-STEM micr-STEM micr-STEM micr-STEM micr-STEM microscoposcoposcoposcoposcopyyyyy we
showed, using the model materials CaTiO3, SrO-SrTiO3 and Na2NaNb5O10, that the local lattice distortions significantly
influence the experimentally determined intensities of single-atom columns. Furthermore, we showed that realistic
values of the Debye-Waller factor for atoms comprising the investigated structure (interface, planar fault, etc.) are
needed for an exact quantitative interpretation of the experimental HAADF-STEM intensities. Only then can the
intensities of the atom columns in the simulated images correspond to the true values and can they be successfully
compared with the intensities in simulated images. For the Pb(Mg,Nb)O3-PbTiO3 (PMN-PT) material we implemented
a mechanical polishing technique for the preparation of thin foil specimens for TEM observations (the tripod
method). A comparison of the results on the chemical composition of thin foils prepared by ion-milling and
mechanical polishing (tripod) showed that only the specimens prepared by the tripod method are suitable for a
chemical analysis using EDXS. This is because ion-milling causes extensive damage to the thin foil and changes the
chemical composition in the damaged region due to Pb evaporation. It was concluded that any analytical results

performed using EDXS on materials containing Pb may be questionable if
ion-milling is used for the sample preparation.

We continued with the synthesis and characterization of nanornanornanornanornanorods withods withods withods withods with
the perthe perthe perthe perthe perooooovvvvvssssskitkitkitkitkite se se se se strtrtrtrtructuructuructuructuructureeeee ATiO3 (A=Ba,Sr,Ca) with the electrophoresis
(electrodeposition) of sols into ordered arrays of nano-sized channels of
anodic alumina and into pores in polycarbonate membranes. By using TEM
and electron diffraction analysis we found that these nanorods are dense
and polycrystalline, with the grain size ranging between 25 and 50 nm. The
length of the nanorods is approximately 10 μm, with the diameter of an
individual nanorod being in the range 100–180 nm.

One of the important accomplishments in the past year was the
publication of a scientifpublication of a scientifpublication of a scientifpublication of a scientifpublication of a scientific monogric monogric monogric monogric monographaphaphaphaph entitled ”Mineral localities of
Slovenia”. On the 384 pages all the major Slovenian mineral localities are
described: the book starts with a historical background, before providing a
geographical description, and a description of the geology and information
about the formation of the minerals. In addition to mineral paragenesis the
descriptions include a complete geological background necessary to
understand the individual mineral occurrences. The special value of this
approach is that each of the described localities is placed into a specific
tectonic setting related to individual orogene phases on the territory of
Slovenia. The monograph will be of a great educational value as
supplementary material for university studies, while the synthesis of the
knowledge from various scientific disciplines in this book will be valuable
to a wide professional community from the fields of geology, ore exploration,

mineralogy, solid-state chemistry and Nature preservation.
The structure and chemistry of (111) twins in MgAltwins in MgAltwins in MgAltwins in MgAltwins in MgAl

22222OOOOO44444 s s s s spinel crpinel crpinel crpinel crpinel cryyyyyssssstttttalsalsalsalsals from Pinpyit near Mogok (Myanmar,
formerly Burma) were studied using methods of transmission electron microscopy (TEM). Crystallographically,
(111) twins of spinel can be described by a 180° rotation of the oxygen sublattice normal to the twin composition
plane. This operation generates a local hcp stacking in an otherwise ccp lattice and maintains a regular sequence
of kagome and mixed layers. In addition to rotation, no other translations are present in the (111) twins in these
spinel crystals. Quantitative analyses of the HRTEM (phase contrast) and the HAADF-STEM (Z-contrast) images of
the (111) twin boundary have confirmed that Mg2+ ions are replaced with Be2+ ions in the boundary tetrahedral
sites. The Be-rich twin-boundary structure is closely related to the BeAl

2
O

4
 (chrysoberyl) and BeMg

3
Al

8
O

16
 (taaffeite)

groups of intermediate polysomatic minerals. The formation of (111) twins is a preparatory stage of polytype/
polysome (taaffeite) formation and is a result of the thermodynamically favourable formation of hcp stacking due
to Be incorporation on the {111} planes of the spinel structure in the nucleation stage of crystal growth. Twinned
crystals of rutile (TiO2) from Diamantina in Brazil were investigated using analytical transmission electron
microscopy methods. A high-resolution transmission electron microscopy (HRTEM) imaging of the (301) twinned
rutile revealed the existence of a coherent interlayer at the twin boundary. The interphase lamella with a lateral
width of a few nanometres consists of ilmenite (FeTiO3) containing some Al. The orientation relationship between
the ilmenite lamella and the epitaxial rutile crystals is (011-0)[0001]I || (301)[010]R. The lattice mismatch between

Figure 4: Icosahedral phase of a quasicrystal of Ti40Zr40Ni20 observed by
HRTEM (Fourier filtering of the HRTEM image using Digital Micrograph
software)
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the ilmenite and the rutile appears to be compensated by the incorporation of Al into the ilmenite. The presence of
goethite-related reflections and the existence of nanotwins in the ilmenite lamella imply that it formed via a thermally
induced dehydration process from an oxyhydroxide precursor mineral with a tivanite-type structure. This lamella
subsequently served as a nucleation site for the epitaxial growth of rutile
domains in a (301) twin configuration.

FFFFFor indusor indusor indusor indusor industrtrtrtrtryyyyy we studied the structure and chemical composition of
nanometre-sized layers based on Al2O3-SiO2 and TiO2 pigments. The results
of the work over the past few years were collected in the final report of the
Centre of Excellence: Nanosciences and Nanomaterials. For various
customers a determination of the asbestos fibres in air, water and soils
was performed using analytical electron microscopy.
We also carried out analyses in the field of electron-probe microanalysis
(SEM, EDXS, WDXS) for several industrial partners: DONIT-TESNIT,
Medvode; COMET, Zreče; LEK, Ljubljana; TE-TOL, Ljubljana; EMO-FRITE,
Celje; LE-TEHNIKA, Kranj; and ISKRAEMECO, Kranj.

Members of the department are heavily involved in managing the CentCentCentCentCenter fer fer fer fer for Electror Electror Electror Electror Electron Micron Micron Micron Micron Microscoposcoposcoposcoposcopyyyyy within the
frame of the national infrastructure Center for Microstructural and Surface Analysis. The implementation of various
electron microscopy analytical techniques and the possibility for researchers to access a research infrastructure for
electron microscopy is of utmost importance for numerous research institutions, industrial partners as well as for
graduate and post-graduate education.

Some outstanding publications in 2007

1. Aleksander Rečnik, Nina Daneu, Slavko Bernik. Nucleation and growth of basal-plane inversion boundaries in
ZnO. J. Eur. Ceram. Soc., 2007, vol. 27, no. 4, pp. 1999–2008.

2. Slavko Bernik, Nina Daneu. Characteristics of ZnO-based varistor ceramics doped with Al2O3. J. Eur. Ceram.
Soc., 2007, vol. 27, str. 3161–3170.

3. Spomenka Kobe, Evangelia Sarantopoulou, Goran Dražić, Janez Kovač, Mersida Janeva, Zoe Kollia, Alciviadis-
Constantinos Cefalas. Growth of crystalline/amorphous biphase Sm-Fe-Ta-N magnetic nanodroplets. Appl. surf.
sci.. 2007, vol. 254, no. 4, pp.1027–1031.

4. Saša Novak, Mitjan Kalin, Anne P. Lukas,  Jozef G. Vleugels, Omer Van Der Biest. The effect of residual stresses
in functionally graded alumina-ZTA composites on their wear and friction behaviour. J. Eur. Ceram. Soc., 2007,
vol. 27, pp. 151–156.

5. C. Kostoglou, Matej Komelj, Manfred Fähnle. Theory of x-ray absorption spectroscopy in solids : mixing of the
core states by the aspherical effective potential. Phys. rev., B, Condens. matter mater. phys., 2007, vol. 75, no.
21, pp. 214426-1–214426-5.

Patent granted

1. Saša Novak, Katja König, Stojana Veskovič Bukudur, A method for hydrophobisation of a ceramic powder by
applying an organic coating in an aqueous suspension: Patent No. 22211, Ljubljana, Slovenian Intellectual
Property Office, Ljubljana, Slovenia, 2007.

Awards and appointments

1. Nataša Drnovšek: “A double-layer coating on a Ti
6
Al

4
V alloy for biomedical applications”. Winning contribution

of young scientists at the 15th Conference on Materials and Technologies in the field “Anorganic Materials”,
Portorož, October 8–10, 2007.

2. Katarina Rade: “Study of polymethacrylic acid in presence of various cations in aqueous media”. Winning
contribution of young scientists at the 15th Conference on Materials and Technologies in the field “Nanomaterials
and Nanotechnologies”, Portorož, October 8–10, 2007.

3. Kristina Žagar: “Synthesis and characterization of perovskite nanorods”. Winning contribution of young
scientists at the 15th Conference on Materials and Technologies in the field “Nanomaterials and
Nanotechnologies”, Portorož, October 8–10, 2007.

4. Katarina Rade: “Effect of valency of counterion on behaviour of two stereoisomers of polymethacrylic acid in
aqueous solutions”. Prešeren Prize of the Faculty of Chemistry and Chemical Technology, University of Ljubljana
for the best B.Sc. thesis in 2007 (mentor: Prof. Ksenija Kogej); 7 December 2007

One of the most important accomplishments in
the past year was the publication of a scientific
monograph entitled “Mineral localities of
Slovenia”. On the 384 pages all the major
Slovenian mineral localities are described:
starting with a historical background, the book
provides a geographical description, presents
the geology and describes the formation of the
minerals.
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Organization of conferences, congresses and meetings

1. SLONANO2007, Ljubljana, 10–12 October 2007
2. 15th Conference on Materials and Technology, Portorož, 8–10 October 2007 (co-organisation)
3. European School in Materials Science: Properties and Application of Complex Metallic Alloys, Ljubljana, 21–26

May 2007 (co-organisation)
4. 8 Multinational Congress on Microscopy (8MCM), Prague, Czech Republic, June 17–21 (members of International

Advisory Board)
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In: J. Eur. Ceram. Soc., Vol. 27, pp. 3535-3550, 2007.

27. Matjaž Panjan, Sašo Šturm, Peter Panjan, Miha Čekada
TEM investigation of TiAlN/CrN multilayer coatings prepared by magnetron sputtering
In: Surf. coat. technol., Vol. 202, pp. 815-819, 2007.

28. Benjamin Podmiljšak, Paul J. McGuiness, Kristina Žužek Rožman, Barbara Novosel,
Stane Pejovnik, Spomenka Kobe
The effects of nitriding on the magnetic properties of Sm-Fe- and Sm-Fe-Ta-based materials
In: J. alloys compd., Vol. 433, pp. 256-260, 2007.

29. Ioannis Raptis, Janez Kovač, Margarita Chatzichristidi, Evangelia Sarantopoulou, Zoe
Kollia, Spomenka Kobe, Alciviadis-Constantinos Cefalas
Enhancement of sensing properties of thin poly(methyl methacrylate) films by VUV
modification
In: J. laser micro nanoeng., Vol.2, no. 3, pp. 200-205, 2007.

30. Boriana Rashkova, Sašo Šturm, (10 authors)
Combined ab-initio and N-K, Ti-L2,3, V-L2,3 electron energy-loss near edge structure
studies for TiN and VN films
In: Int. j. mater. res., Vol. 98, no. 11, pp. 1060-1065, 2007.
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31. Aleksander Rečnik, Nina Daneu, Slavko Bernik
Nucleation and growth of basal-plane inversion boundaries in ZnO
In: J. Eur. Ceram. Soc., Vol. 27, no. 4, pp. 1999-2008, 2007.

32. Zoran Samardžija, Jae-ho Jeon, Miran Čeh
Microstructural and compositional study of a bulk Pb(Mg1/3Nb2/3) O3-PbTiO3 single
crystal grown from a BaTiO3 seed
In: Mater. charact., Vol. 58, pp. 534-543, 2007.

33. Evangelia Sarantopoulou, K. Gatsouli, Zoe Kollia, Stergios Pispas, Spomenka Kobe, Janez Kovač
Micro/nano self-assembled 2D structures of block copolymer/Fe hybrids
In: Phys. status solidi, a Appl. res., Vol. 204, no. 6, pp. 1835-1842, 2007.

34. Evangelia Sarantopoulou, Zoe Kollia, Alciviadis-Constantinos Cefalas, A. M. Douvas,
Margarita Chatzichristidi, P. Argitis, Spomenka Kobe
Polymer self-assembled nano-structures and surface relief gratings induced with laser at 157 nm
In: Appl. surf. sci., Vol. 253, pp. 7884-7889, 2007.

35. Evangelia Sarantopoulou, Zoe Kollia, Alciviadis-Constantinos Cefalas, A. M. Douvas,
Margarita Chatzichristidi, P. Argitis, Spomenka Kobe
Nano-scale spatial control over surface morphology of biocompatible fluoropolymers at 157 nm
In: Mater. sci. eng., C, Biomim. mater., sens. syst., Vol. 27, issues 5-8, pp. 1191-1196, 2007.

36. Evangelia Sarantopoulou, C. P. E. Varsamis, Zoe Kollia, Alciviadis-Constantinos Cefalas,
Janez Kovač, Spomenka Kobe
VUV light induced surface interaction and accelerated diffusion of carbon, silicon,
oxygen and other contaminants in LiF crystals
In: Laser synthesis and processing of advanced materials: E-MRS 2007 symposium,
Strasbourg, France, May 28th - June 1st, 2007, Applied surface science, Amsterdam,
Elsevier, 2007, Vol. 254, no. 4, pp. 804-810, 2007.

37. Srečo D. Škapin, Goran Dražić, Zorica Crnjak Orel
Microstructure of nanoscale zinc oxide crystallites
In: Mater. lett., Vol. 61, no. 13, pp. 2783-2788, 2007.

38. Irena Škulj, Andraž Kocjan, Paul J. McGuiness, Borivoj Šuštaršič
Hydrogen absorption by Ti-Zr-Ni-based alloys
In: Mater. tehnol., Vol. 41, No. 6, pp. 279-282, 2007.

39. Drago Torkar, Saša Novak, Franc Novak
Apparent viscosity prediction of alumina-paraffin suspensions using artificial neural networks
In: J. mater. process. technol., [in press] 2007.

40. H. L. Tsai, T. Y. Wang, J. R. Yang, C. C. Chuo, Jung-Tsung Hsu, Miran Čeh, Makoto Shiojiri
Structural analysis of strained p-type AlGaN/GaN superlattice
In: J. appl. phys., Vol. 101, no. 2, pp. 023521-1-023521-6, 2007.

41. Xian-Hao Wang, Hui Gu, Qing-Wei Huang, Miran Čeh
Cation occupancy at the A1/A2 sites in strontium barium niobate micro-crystals grown
from molten NaCl and KCl salts
In: Acta mater., Vol. 55, no. 16, pp. 5303-5674, 2007.

42. Anton Zalar, Janez Kovač, Borut Praček, Peter Panjan, Miran Čeh
Ion sputtering rates of C, CrxCy, and Cr at different Ar+ ion incidence angles
In: Vacuum, Vol. 82, no. 2, pp. 116-120, 2007.

43. Milan Žunić, Zorica Branković, Slavko Bernik, M. S. Góes, Goran Branković
ZnO varistors from intensively milled powders
In: J. Eur. Ceram. Soc., Vol. 27, pp. 3897-3900, 2007.

44. Kristina Žužek Rožman, Andreas Krause, Karin Leistner, Sebastian Fähler, Ludwig
Schultz, Heike Schlörb
Electrodeposition and hard magnetic properties of Co-Pt films in comparison to Fe-Pt films
In: J. magn. magn. mater., Vol. 314, pp. 116-121, 2007.

45. Ines Bračko, Boštjan Jančar, Sašo Šturm, Danilo Suvorov
Razumevanje nastanka nanostrukturnega perovskita CaTiO3 pod hidrotermalnimi pogoji
In: Mater. tehnol., Vol. 41, No. 6, p. 317, 2007.

46. Kristina Žagar, Sašo Šturm, Miran Čeh
Sinteza in karakterizacija perovskitnih nanopalčk
In: Mater. tehnol., Vol. 41, No. 6, pp. 307-309, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Tadej Dolenec, Aleksander Rečnik

Mineralizirane alpske razpoke na področju Žirovskega vrha
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 53-59.

2. Franc Golob, Aleksander Rečnik
Mineralno bogastvo Haloz. I., Dobrška gora
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 236-240.

3. Franc Golob, Aleksander Rečnik
Mineralno bogastvo Haloz. II., Strganca
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 241-249.

4. Blaž Miklavič, Aleksander Rečnik, Goran Schmidt
Markazitno-piritne konkrecije z Matajurja
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 345-354.

5. Vojko Pavčič, Aleksander Rečnik
Kristali kalcita iz Kurje doline in Udiranja nad Kamniško Bistrico
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 103-107.

6. Aleš Podgornik, Aleksander Rečnik, Renata Marjetič
Kristali soli iz Sečoveljskih solin
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 372-379.

7. Vili Podgoršek, Franc Golob, Aleksander Rečnik, Tadej Dolenec, Ana Hinterlechner-Ravnik
Minerali pegmatitnih žil in aplskih razpok pri Cezlaku na Pohorju
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 273-283.

8. Vili Podgoršek, Franc Golob, Aleksander Rečnik, Ana Hinterlechner-Ravnik
Minerali medplastnih in alpskih razpok v metamorfnih kamninah v Koritnem na Oplotnico
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 284-295.

9. Vili Podgoršek, Aleksander Rečnik
Mineralno bogastvo Haloz. III., Dobrina
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 250-268.

10. Vili Podgoršek, Janez Zavašnik, Saša Zavadlav, Aleksander Rečnik
Nahajališče epidota v Frajhajmu na Pohorju
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 331-344.

11. Aleksander Rečnik
Pegmatitni minerali Tolstega vrha pri Ravnah na Koroškem
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 10-16.

12. Aleksander Rečnik
Klasično nahajališče kremenovih kristalov na Črnem Vrhu pri Polhovem Gradcu
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 67-75.

13. Aleksander Rečnik
Conarni in akvarijski kristali kremena z Zagradišča pri Sostrem
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 89-100.

14. Aleksander Rečnik
Najdba rožnatega apatita v aplskih razpokah nad Krašnjo
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 169-171.

15. Aleksander Rečnik
Alpske razpoke s kremenom in rutilom nad Krašnjo
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 172-193.

16. Aleksander Rečnik, Nina Daneu
Kristali kremena in arzenopirita z Znojil pri Trojanah
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 140-150.

17. Aleksander Rečnik, Nina Daneu, Janez Zavašnik, Tadej Dolenec
Dvojčki pirita “železni križ” s Katarine nad Ljubljano
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 355-367.

18. Aleksander Rečnik, Franc Golob, Vili Podgoršek
Minerali v karbonskih skrilavih glinavcih med Trojanami in Ljubljano
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 151-167.

19. Aleksander Rečnik, Franc Golob, Vili Podgoršek, Uroš Herlec
Minerali Bistriškega vintgarja na južnem Pohorju
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 306-311.

20. Aleksander Rečnik, Majda Gradišar, Breda Mirtič
Minerali pegmatitnih gnezd v dolini Velike Polskave
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 312-330.

21. Aleksander Rečnik, Željko Habl
Nahajališča kremenovih kristalov na Hrastniku pri Škofji Loki
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 76-87.

22. Aleksander Rečnik, Uroš Herlec
Dobrova pri Dravogradu - locus typicus minerala dravita
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 17-21.

23. Aleksander Rečnik, Uroš Herlec, France Stare
Geneza in značilnosti nahajališča kremenovih kristalov pri Crngrobu
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 40-50.

24. Aleksander Rečnik, Andreja Kralj, Aleš Podgornik, Breda Mirtič
Minerali septarij pri Zgornjem Štrihovcu v Slovenskih Goricah
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 121-137.

25. Aleksander Rečnik, Vili Podgoršek, Franc Golob, Uroš Herlec
Ametist in rudni minerali v medplastnih razpokah na Okoški gori
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 296-305.
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26. Aleksander Rečnik, Vili Podgoršek, Zmago Žorž
Granati iz skarnov na Kopah na Pohorju
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 22-28.

27. Aleksander Rečnik, Rafael Šerjak, Renato Vidrih, Vasja Mikuž
Nahajališča kremenovih “diamantov” v okolici Cerknice
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 219-236.

28. Aleksander Rečnik, Vesna Šrot, Breda Mirtič
Fluoritna mineralizacija na severnih pobočjih Blegoša
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 29-39.

29. Aleksander Rečnik, Janez Zavašnik
Biterminirani kristali kremena iz okolice Turjaka. I., Osolniška preloman cona
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 194-205.

30. Aleksander Rečnik, Janez Zavašnik
Biterminirani kristali kremena iz okolice Turjaka. II., Medvediška prelomna cona
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 206-218.

31. Goran Velikonja, Aleksander Rečnik
Kristali kremena iz permskih peščenjakov pri Sovodnju
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 60-66.

32. Renato Vidrih, Aleksander Rečnik
Nahajališče pirita v Dolžanovi soteski nad Tržičem
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 108-114.

33. Saša Zavadlav, Janez Zavašnik, Aleksander Rečnik, Vladimir Bermanec, Tadej Dolenec
Kristali azurita s Počivalnika nad Dolžanovo sotesko
In: Nahajališča mineralov v Sloveniji, Aleksander Rečnik, ed., Ljubljana, Institut Jožef
Stefan, Odsek za nanostrukturne materiale, 2007, pp. 115-120.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Miran Čeh, Sašo Šturm, Makoto Shiojiri

Influence of Debye-Waller factor on atom column intensity calculations in HR HAADF-
STEM imaging
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 33-36.

Regular Papers
1. Sabina Beranič, Milan Ambrožič, Tomaž Kosmač, Saša Novak

Tunneling cracks in Al2O3/Al2O3-ZrO2 layered composites
In: Refereed reports of IX Conference & Exhibition of the European Ceramic Society: 19-23
June 2005, Portorož, Slovenia, Journal of the European ceramic society, Marjeta Maček,
ed., Danilo Suvorov, ed.,  Amsterdam, Elsevier, 2007, Vol. 27, no. 2/3, pp. 1333-1337, 2007.

2. Nina Daneu, Aleksander Rečnik, Herbert Schmid, Werner Mader
The atomic structure of (301) twins of rutile from diamantina (Brazil)
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 147-148.

3. Medeja Gec, Vesna Šrot, Jae-ho Jeon, P. A. Aken, Miran Čeh
Comparison of chemical composition of PMN-PT thin foils prepared by ion-milling and
wedge preparation technique
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 251-252.

4. Boštjan Markoli, Paul J. McGuiness, Benjamin Podmiljšak, Irena Škulj, Spomenka Kobe
The synthesis of a magneto-caloric GD5 (GESI)4 alloy by arc melting
In: Proceedings,  International 47th Foundry conference, 12-14 September 2007,
Portorož, Slovenia, [Ljubljana], Društvo livarjev Slovenije, [2007], pp. 1-10.

5. Benjamin Podmiljšak, Paul J. McGuiness, Irena Škulj, Boštjan Markoli, Goran Dražić,
Spomenka Kobe
A microstructural investigation of Gd5(SIxGe1-x)4 alloys produced
In: 2nd International Conference on Magnetic Refrigeration at Room Temperature:
proceedings, commissions B2, A1 with E2: comptes rendus, commissions B2, A1 with
E2, Portorož, Slovenia, 11-13, April 2007 (Science et technique du froid, 2007-1), Alojz
Poredoš, ed., Alen Šarlah, ed., Paris, Institut International du Froid, 2007, pp. 145-153.

6. Zoran Samardžija, Miran Čeh, Jae-ho Jeon
Quantitative WDXS analysis of PMN-PT single crystal
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 103-104.

7. Christina Scheu, L. M. Cha, Sašo Šturm, Harald F. Chladil, Paul H. Mayrhofer, Helmut
Clemens, Walter Wolf, Raimund Podloucky
Structure models of massively transformed high niobium containing TiAl alloys:
[presented at Advanced Intermetallic-Based Alloys, November 27-30, 2006, Boston, MA]
In: Mater. Res. Soc. symp. proc., Vol. 980, pp. 0980-II05-1-0980-II05-6, 2007.

8. Sašo Šturm, Boštjan Jančar, Ines Bračko
Towards understanding the hydrothermal synthesis of nanostructured CaTiO3: HRTEM
and EELS study
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 165-166.

9. Tea Toplišek, Goran Dražić, Saša Novak, Spomenka Kobe
Microanalysis of SiC/SiC composite material
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, p. 317.

10. Polona Umek, Matej Pregelj, Alexandre Gloter, Pavel Cevc, Miran Čeh, Urša Pirnat, Denis Arčon
Titanate nanostructures doped with Cu2+ ions; EPR and TEM characterization
In: Engineering of crystalline materials properties: state-of-the-art in modelling, design,
applications: lecture notes and poster abstracts, 39th Course, a Nato Advanced Study
Institute, Erice, Italy, 7 to 17 June 2007, Lia Addadi, ed., Juan Novoa, ed., Dario
Braga,ed., Erice, International School of Crystallography, 2007, Zv. 2, pp. 646-647.

11. Kristina Žagar, Sašo Šturm, Miran Čeh
Template-assisted synthesis and characterization of BaTiO3 nanorods
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 323-324.

THESES
Ph. D. Thesis
1. Zoran Samardžija

Electron probe microanalysis of doped perovskite ceramics
(Asst. Prof. Miran Čeh, Prof. Anton Zalar)

B. Sc. Theses
1. Simona Ovtar

Evaluation of amorphous phase in SiC-based samples by X-ray diffraction
(Asst. Prof. Saša Novak Krmpotič, Prof. Anton Meden)

2. Mitja Škalič
Synthesis and characterization of BaTiO3 nanorods
(Asst. Prof. Miran Čeh, Asst. Prof. Boštjan Markoli)

PATENT APPLICATIONS
1. Paul J. McGuiness, Gregor Geršak, Spomenka Kobe, Tool for measuring magnetic

properties at high temperatures: US patent 500228052A. Washington: United States
Patent and Trademark Office, 2007.

2. Saša Novak, Katja König, Stojana Veskovič Bukudur, A method for hydrophobisation of a
ceramic powder by applying an organic coating in an aqueous suspension: patent application
no. WO 2007/084084 A2. [S. ]: World Intellectual Property Organization, 2007.

INTERNATIONAL PROJECTS
1. Development of Functional Material for Insulating Flow Channel Inserts (Ceramic

Processing of SiC Composites for Functional Applications) - UT1-FU
EURATOM – MHEST, 7. FP, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Asst. Prof. Saša Novak Krmpotič, Asst. Prof. Goran Dražič

2. Development of Composites with Advanced/Alternative Manufacturing Concepts:
Vacuum Slip Infiltration of  SiC/SiC - UT2-FU
EURATOM – MHEST, 7. FP, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083

EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Asst. Prof. Goran Dražič, Asst. Prof. Saša Novak Krmpotič

3. Research Unit - Administration and Services - RU-FU
EURATOM – MHEST, 7. FP, Slovenian Fusion Association – SFA
Annex No. 2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Asst. Prof. Saša Novak Krmpotič, Prof. Milan Čerček

4. Multifunctional Bioresorbable Biocompatible Coatings with Biofilm Inhibition and
Optimal Implant Fixation
6. FP, MEDDELCOAT, NMP3-CT-2006-026501
EC; Prof. Jozef Vleugels, Katholieke Universiteit Leuven, Research & Development, Leuven, Belgium
Asst. Prof. Saša Novak Krmpotič



131Annual Report 2007

Prof. Ender Suvaci, Anadolu University, Department of Materials Science and
Engineering, Eskisehir, Turkey
Dr. Slavko Bernik

R & D GRANTS AND CONTRACTS
1. Layered ceramic nanostructures and 2D nanoparticles arrays

Asst. Prof. Miran Čeh
2. Fabrication of  novel thin films by pulser-laser ablation with in situ ICP-MS analysis of

target plumes for deposition control
Prof. Spomenka Kobe

3. Nanostructural engineering of semiconducting materials
Dr. Aleksander Rečnik

4. The influence of magnetic structure of the materials on the magnetocaloric effect
Dr. Matej Komelj

5. Exploration and preservation of Slovenian mineralogical heritage
Dr. Aleksander Rečnik

6. Application of new technologies to prevent scaling in industrial flow systems
Prof. Spomenka Kobe

7. Rare-earth-transition-metal alloys for high-energy permanent magnets and metal-hydride batteries
Dr. Paul McGuiness

8. Research of degradation mechanisms and improvement of properties of metallized film capacitors
Asst. Prof. Miran Čeh

9. Low-doped ZnO-based ceramics for energy varistors
Dr. Slavko Bernik

10. Development of  tissue engineered bone for use in periodontology, traumatology and
orthopaedic surgery
Asst. Prof. Miran Čeh

11. Hard magnetic Co-Pt thin films produced with electrodeposition
Prof. Spomenka Kobe, Dr. Kristina Žužek Rožman

12. A development of low-activation material for the first wall in fusion reactor
Asst. Prof. Saša Novak Krmpotič

13. Ecotechnological 1D nanomaterials: Synthesis and characterisation of 1D titanate
nanomaterials doped with transition metal ions
Dr. Sašo Šturm, Dr. Polona Umek

14. New generation of elements and devices for protection against transient surges (CoE
Materials for electronics of next generation and other emerging technologies)
Dr. Slavko Bernik

15. Magnetic materials and intermetallic alloys (CoE Materials for electronics of next
generation and other emerging technologies)
Prof. Spomenka Kobe

16. Nanostructured surfaces and interfaces (CoE Nanosciences and nanotechnologies)
Asst. Prof. Goran Dražić

17. Characterization on the nanometric scale (CoE Nanosciences and nanotechnologies)
Asst. Prof. Miran Čeh

RESEARCH PROGRAM
1. Nanostructured materials

Prof. Spomenka Kobe

NEW CONTRACTS
1. Cooling systems based on magneto-caloric effect

PROKOL d.o.o., Idrija
Prof. Spomenka Kobe

2. Low-doped ZnO-based ceramics for energy varistors
Iskra Zaščite d.o.o., Ljubljana
Dr. Slavko Bernik

3. Low-doped ZnO-based ceramics for energy varistors
Varsi, d.o.o., Ljubljana
Dr. Slavko Bernik

4. VIZIPIN: A safe infrastructure for command and control
Varsi, d.o.o., Ljubljana
Dr. Slavko Bernik

5. Enabling Science and Technology through European Electron Microscopy
ESTEEM, 6. FP, 026019
EC; Prof. Gustaaf Van Tendeloo, Universiteit Antwerpen, Antwerpen, Belgium
Asst. Prof. Miran Čeh, Dr. Sašo Šturm

6. Complex Metallic Alloys
CMA, 6. FP, NMP3-CT-2005-500140
EC; Centre National de la Recherche Scientifique, Paris, France
Prof. Spomenka Kobe, Prof. Janez Dolinšek, Dr. Peter Panjan

7. Strengthening the Role of Women Scientists in Nano-Science
WOMENINNANO, 6. FP, SAS6, 016754
EC; Dr. Annett Gebert, IFW Dresden,  Leibniz-Institut für Festkörper- und
Werkstoffforschung Dresden E.V., Dresden, Germany
Prof. Spomenka Kobe

8. Development of Ceramic Matrix Composite for Advanced Nuclear Applications, with an
SiC Continuous Fiber Reinforcement and a Nanostructured Carbide Matrix, Processes by
the Electrophoretic Infiltration
1000-07-380046
Dr. Jérôme Canel, Commissariat à l’énergie atomique - CEA Saclay, Gif-sur-Yvette, France
Asst. Prof. Saša Novak Krmpotič

9. SiC Coating for Hybrid Thermal Protection Systems for ESA
Subcontract Agreement
Dr. George Vekinis, The National Centre of Scientific, Research “Demokritos”, Aghia
Paraskevi, Athens, Greece
Asst. Prof. Saša Novak Krmpotič

10. Fuel Storage Nano-Composites Fabricated by Pulse Laser Deposition – PLD
BI-GR-04-06-019
Prof. A. C. Cefalas, National Hellenic Research Foundation, Theoretical and Physical
Chemistry Institute, Athens, Greece
Prof. Spomenka Kobe

11. Precipitation of Calcium Carbonate in the Magnetic Field
BI-HR/05-06-031
Dr. Sc. Damir Kralj, Rudjer Bošković Institute, Zagreb, Croatia
Prof. Spomenka Kobe

12. Influence of Quantum Effects on Vibrational Properties of Nano-crystalline Silicon
BI-HR/07-08-028
Dr. Davor Gracin, Rudjer Bošković Institute, Zagreb, Croatia
Asst. Prof. Miran Čeh

13. Hydrogen Storage in Ni-Ti-Zr-Hf Quasicrystals
BI-HR/06-07-020
Dr. Muhamed Sućeska, Dr. Maša Rajić Linarić, Brodarski Institut, Laboratorij za termičku
analizu, Zagreb, Croatia
Dr. Paul McGuiness

14. Study of Remodelling of Bone-ceramic Interface to Assess Cell Growth Kinetics as a
Function of Composition and Morphological Modification of Ceramic Implant
BI-IN/06-07-009
Prof. Basu Debabrata, Central Glass & Ceramic Research Institute, Calcutta, India
Dr. Nina Daneu

15. Structural and Chemical Characterization of Titanate-based Nanorods and Nanotubes
BI-CN/07-09-006
Prof. Hui Gu, Shanghai Institute of Ceramics, Shanghai, China
Asst. Prof. Miran Čeh

16. Electronic Ceramics with Interface Control of Electrical Properties
BI-CN/05-07/006
Prof. Hui Gu, Shanghai Institute of Ceramics, Shanghai, China
Asst. Prof. Miran Čeh

17. Enviromental Hydrogen-based Recycling of Nd-Fe-B Magnets
BI-CN/05-07/008
Dr. Gaolin Yan, Harbin Institute of Technology, ShenZhen Graduate School, XiLi, ShenZhen, China
Dr. Paul McGuiness

18. Low Pressure Injection Molding of Near-Net Shaped Piezoelectric Ceramics
U3-MM/K6-06-028
Dr. Jae-Ho Jeon, Korea Institute of Machinery and Materials (KIMM), Ceramic Materials
Group, Sangnam-Dong, Changwon, Korea
Asst. Prof. Miran Čeh, Prof. Tomaž Kosmač

19. Development of Single Crystalline and Electroceramic Materials by Sintering Process
BI-TR/05-08-002
Prof. Mehmet Ali Gülgün, Sabanci Üniversitesi, Orhanli Tuzla, Istanbul, Turkey
Asst. Prof. Miran Čeh

20. Texturing and Characterisation of ZnO-based Ceramics
BI-TR/05-08-003

VISITORS FROM ABROAD
1. Karl Höhener, Dipl. Eng., Annemarie Gemperli, MBA, Temas AG, Arbon, Switzerland, 30

January 2007
2. Dr. George Vekinis, Advanced Ceramic Laboratory, Institute for Materials Science,

National Center for Scientific Research “Demokritos”, Athens, Greece, 9 February 2007
3. Ilaria Corni, Dr. Oana Bretcanu, Department of Materials, Imperial College London,

London, United Kingdom, 25 March – 1 April 2007

4. Dr. Damir Kralj, Institut Rudjer Bošković, Zagreb, Croatia, 20 April 2007
5. Dr. Mehmet Ali Gülgün, Sabanci University, Istanbul, Turkey, 3 – 10 May 2007
6. Dr. Goran Branković (4 June – 30 November 2007) and Dr. Zorica Branković (8 June – 1

September 2007), Ms. Milica Počuća (4 – 16 June 2007), Centar za multidisciplinarne
studije, Univerzitet u Beogradu, Belgrade, Serbia

7. Dr. Andreja Gajović, Institut Rudjer Bošković, Zagreb, Croatia, 3 April 2007 – 31 March 2008
8. Dr. Boriana Rashkova, Erich Smid Institut für Materialwissenschaft und

Montanuniversität Leoben, Leoben, Austria, 11 – 13 July 2007

Department for Nanostructured Materials K-7
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9. Dr. Mithlesh Kumar Sinha (30 July – 14 August 2007) Dr. Jui Chakraborty (30 July – 28
September 2007) Central Glass & Ceramic Research Institute, Calcutta, India

10. Dr. George Vekinis, Advanced Ceramic Laboratory, Institute for Materials Science, National
Center for Scientific Research “Demokritos”, Athens, Greece, 23 – 26 August 2007

11. Dr. Jae-Ho Jeon, Korea Institute of Machinery and Materials – KIMM, Changwon-city,
Kyeongnam, South Korea, 1 – 5 September 2007

12. Dr. Ender Suvaci, Anadolu University, Department for Materials Science and
Engineering, Eskişehir, Turkey, 2 – 6 September 2007

13. Prof. Jozef Vleugels, Prof. Omer Van der Biest, Tina Mattheys and Prof. Lieve Van Mellaert,
Katholieke Universiteit Leuven, Leuven, Belgium, Dr. Monika Willert-Porada, Dr. Thorsten
Gerdes, Andreas Rosin and Elke Fuchs, Universitaet Bayreuth, Bayreuth, Germany, Jordi
Garcia-Forga, Peyer Fertigungstechnik AG, Waltenschwil, Switzerland, Prof. Pieter
Luypaert, Microwave Energy Applications Company NV, Leuven, Belgium, Dr. Martin
Erdtmann, HEMOTEQ GmbH, Würselen, Germany, Prof. V. Spitas, Institute of Mechanics
of Materials and Geostructures - IMMG SA, Penteli, Greece, Prof. Michael Gasik, Helsinki
University of Technology, Espoo, Finland, Dr. Alessandro Facchini and Dr. Michele
Pressacco, LIMA-LTO S.P.A., S. Daniele D.F., Italy, Barbara Lebar-Rjazancev, Marko

Gradišar and Katja Kolman, HELI PRO d.o.o., Lesce, Slovenia, Dr. Nevenka Kregar-
Velikonja and Dr. Hana Krečič Stres, EDUCELL, Ljubljana, Slovenia, Matej Andoljšek, Dr.
Med., General Hospital Jesenice, Jesenice, Slovenia, Dr. Maja Remškar, Dept. Condensed
Matter Physics, Jožef Stefan Institute, Ljubljana, Slovenia, 20 – 21 September 2007

14. Prof. Gerhard Dehm and Daniel Kiener, Erich Smid Institut für Materialwissenschaft
und Montanuniversität Leoben, Leoben, Austria, 27 – 28 September 2007

15. Dr. Ulrike Wolff, Leibniz-Institut für Festkörper- und Werkstoffforschung, Dresden,
Germany, 13 – 16 November 2007

16. Dr. Petr Kloucek, Institut de Mathématiques, Université de Neuchâtel, Neuchâtel,
Switzerland, 19 – 21 November 2007

17. Dr. Thierry Sikora, Centre d’Elaboration de Matériaux et d’Etudes Structurales,
Toulouse, France, 4 – 6 December 2007

18. Dr. Davor Gracin, Institut Rudjer Bošković, Zagreb, Croatia, 6 December 2007
19. Dr. Jérôme Canel and Dr. Aurélie Coupe, Commissariat à l’Énergie Atomique - CEA

Saclay, DEN/DMN/SRMA/LTMEx, Gif-sur-Yvette, France, 17 – 18 December 2007
20. Ismail Özgür Özer, Anadolu University, Department for Materials Science and

Engineering, Eskişehir, Turkey, 16 – 23 December 2007

STAFF
Researchers
1. Dr. Slavko Bernik**
2. Asst. Prof. Miran Čeh**
3. Dr. Nina Daneu
4. Asst. Prof. Goran Dražić**
5.5.5.5.5. PrPrPrPrProf. Spomenkof. Spomenkof. Spomenkof. Spomenkof. Spomenka Ka Ka Ka Ka Kobe**, Headobe**, Headobe**, Headobe**, Headobe**, Head
6. Dr. Matej Komelj**
7. Asst. Prof. Paul John McGuiness
8. Asst. Prof. Saša Novak Krmpotič**
9. Dr. Aleksander Rečnik**
10. Dr. Sašo Šturm
Postdoctoral associates
11. Dr. Vesna Šrot, left 1.2.2007
12. Dr. Kristina Žužek Rožman

Postgraduates
13. Nataša Drnovšek, B. Sc.
14. Andraž Kocjan, B. Sc.
15. Katja König, B. Sc.
16. Blaž Miklavič, B.Sc.
17. Katarina Rade, B.Sc.
18. Tea Toplišek, B. Sc.
19. Kristina Žagar, B. Sc.
Technical officers
20. Sanja Fidler, univ. B. Sc.
21. Medeja Gec, B. Sc.
22. David Jezeršek, B. Sc., left 30. 9. 2007
23. Matejka Podlogar, B. Sc.
24. Benjamin Podmiljšak, B. Sc.
25. Dr. Zoran Samardžija

** Part-time faculty member

.
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DEPARTMENT FOR ADVANCED
MATERIALS K-9

Head:

Prof. Danilo Suvorov

Research in the Advanced Materials Department is focused mainly on synthesizing and
characterizing new inorganic materials. The emphasis is on investigations of high-
temperature phase equilibria, the identification of new compounds, and determining their
crystal structures and properties. Investigations relating to ceramics with special electrical
and magnetic properties and super-hard materials and glasses are of primary importance.
In recent years, nanomaterials and nanotechnologies have become an important part of the
department’s activities.

In 2007 the investigations of the program group P2-0089 were directed to four important materials, i.e., magnetic
nanoparticles for applications in technology and medicine, microwave magnetic ceramics for use in the area of
telecommunications, semiconducting spintronic materials based on ZnO, and ferroelectric materials with a high
Curie temperature for the preparation of high-temperature thermistors that would replace lead-containing materials.

The research on magnetic nanoparticles was mainly focused on their functionalization. For biomedical
applications, the magnetic nanoparticles should be functionalized with a surface layer of organic molecules, which
enables the selective bonding of different bioactive molecules to their surfaces, allows their compatibility with
physiological fluids and prevents their agglomeration. The bonding of different organosilane molecules directly
onto the nanoparticles’ surfaces or on the surface layer of silica was systematically studied. We have continued
with the research of different methods of nanoparticle syntheses, especially methods based on the thermal
decomposition of organo-metal complexes and the method of hydrothermal synthesis.

In the field of magnetic materials for telecommunications the studies were focused on the development of
materials suitable for magnetic microwave and mm-wave devices. The possibility of low-temperature co-firing
ceramics (LTCC) based on Z-hexaferrites was studied. We showed that the compositions suitable for LTCC and
compatible with Ag are thermally instable at 900–950°C. We proposed a mechanism for the Z-hexaferrites
degradation based on a defect crystal chemistry. The influence of the partial degradation of hexaferrites on the
electromagnetic behaviour was also evaluated. A new method for the
synthesis of single-phase W-hexaferrites suitable for mm-wave applications
was developed. The method is based on a two-step synthesis via
intermediates. Based on this method, new nonreciprocal isolators (8x
smaller than the state of the art) were developed in cooperation with TKI-
Ferrit (Hungary). In 2007 we started with the development of a new type
of electromagnetic absorbers using spraying technology and with the
development of thick M-hexaferrite films for applications above 30 GHz.

In the field of spintronic materials, high-temperature reactions, phase
relations, structures and properties of different spinel phases in the ZnO–
MnO

X system were studied. This research is important for understanding the
magnetism of the semiconducting solid solutions of magnetic ions in ZnO.

In the field of high-temperature thermistors the processes of reduction
and reoxidation related to the formation of temperature-dependent
potential barriers at the grain boundaries of ferroelectric ceramics in the BaTiO

3
–BaNb

2
O

6
 system were studied.

Investigations in the program group P2-0089 Advanced Materials and Nanotechnologies for 2007 were made
on low-sinterable, low-permittivity and low-loss materials based on KxBa1-xGa2-xGe2+xO8 solid solutions with the
paracelsian structure (P2

1
/a) and materials with the scheelite structure. We found that during the phase transition

from the P21/a to the C2/m modification the dielectric properties of KxBa1-xGa2-xGe2+xO8 solid solutions changed; in
particular the dielectric losses increased. With knowledge of the kinetics of the phase transitions and with the help
of a minimal addition of the sintering aid, dense, low-permittivity material (ε=5.0-6.1) with a sintering temperature
of 900–970°C, Qxf values of 110 000 to 150 000 GHz and a temperature coefficient of resonant frequency (τf) of
around - 20 ppm/K was prepared. During a study of materials with the scheelite structure several new findings
were made. One of them is the possibility to sinter under LTCC conditions. It was found that SrWO

4
 is, in contrast to

BaWO4 and CaWO4, hygroscopic. For practical applications this property is a major disadvantage.

With the cooperation of EPCOS Ohg.,
Deutschlandsberg, Austria, we developed a
series of high-, middle- and low-dielectric
ceramic materials on the basis of Bi-compounds
for LTCC technology, which have shown various
functional dielectric properties and a chemical
compatibility between themselves and silver
electrodes. The developed dielectric ceramic
materials are protected with 12 international
patents and were transferred to the regular
production of multifunctional LTCC modules.
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Part of the low-dielectric-materials research work involved studying the
re-crystallization process for various compositions of the MgO–B2O3–SiO2

system. This system is extremely interesting because of the applicable
potential in LTCC technology, and it remains undiscovered. The majority
of the experimental work was focussed on the following composition:
43 wt.% MgO, 35 wt.% B2O3, and 22 wt.% SiO2. We confirmed that a higher
sintering temperature also resulted in a smaller amount of glassy phase,
which affects the dielectric properties. Increasing the sintering
temperatures and a longer milling time has the effect of decreasing the
permittivity. The lowest value of the permittivity, 4.7, achieved for
1000°C/5h. The highest value of Qxf was 9400GHz, which was achieved
with a sintering temperature of 950°C.

Besides the above-mentioned research on low-dielectric materials, we also investigated the voltage-tunable
characteristics of ferroelectric materials. We focused on the tunability of the dielectric constant, which is defined as the
relative change of a dielectric constant under a DC-bias field (nr = (ε(0)–ε(E))/ε(0)). Voltage-tunable materials are
applicable in many radio-frequency and microwave electronic components, such as varactors, phase shifters, tunable
filters, tunable resonators, etc. In our work we focused on relaxor ferroelectrics, especially on Na0.5Bi0.5TiO3-based
compounds. We determined the tunability of the dielectric constant for the Na0.5Bi0.5TiO3–NaTaO3 homogeneity region.
As the concentration of NaTaO3 increases from 0 to 10 mol% the tunability increases from 36% up to almost 50%.
However, as the concentration of the additive increases further the tunability gradually decreases to 22%. High values
of the tunability are related to the morphotropic compositions of the samples and the maximum dielectric relaxations.
Samples with a high tunability were shown to also exhibit high dielectric losses and vice versa. The reduction of the
dielectric losses relates to a decrease of the polar-cluster size. Samples with a high NaTaO3 concentration also show a
moderate temperature coefficient of the dielectric constant and are therefore attractive for practical applications.

As part of the research on voltage-tunable ferroelectric materials, we constructed a system for testing the axial
pressure dependence of the permittivity and characterized this dependence for materials from the Na0.5Bi0.5TiO3–
NaTaO3 system. Later we concentrated on the synthesis of the Na0.5Bi0.5TiO3–KTaO3 solid solution, in which the
formation of the secondary phase takes place and is characteristic for the K0.5Bi0.5TiO3 system. With the addition of
NaTaO3 we managed to increase the effect of the axial pressure on the permittivity, which was our basic objective in
the research. During this testing, the mechanical polarization of the samples was observed, as the permittivity of
the samples after the tests did not reach the value prior to testing. This is a consequence of the ferroelastic domain
switching caused by the axial stress, which also changes the ferroelectric domain structure and influences the
dielectric properties of the sample. Although in the Na0.5Bi0.5TiO3–NaTaO3 system single-phase ceramics can be
prepared by the solid-state method, a secondary phase is formed in materials from the Na0.5Bi0.5TiO3–KTaO3 system
prepared by a conventional method.

In the field of investigating the stabilization mechanism of the perovskite La2/3TiO3 compound, which is unstable
due to the A-site vacancies, we confirmed that the addition of Fe

2
O

3
 stabilizes the perovskite La

2/3
TiO

3
. A single-phase

ceramic is formed by the addition of 4 mol% LaFeO3. This prepared La2/3TiO3 phase forms a solid solution with LaFeO3

across the entire concentration range. Ceramics based on the La2/3TiO3–LaFeO3 solid solution were characterized using
impedance spectroscopy, in accordance with the composition and synthesis conditions. We found that the composition

with 30 mol% of LaFeO3 exhibited the highest electrical conductivity, which
was ρ =0.0017 Scm-1

, and so this material is a potential candidate for the
cathode in a SOFC. In addition, we determined the subsolidus phase relations
in the ternary La2O3–TiO2–Fe2O3 system at 1300oC.

As part of the research on perovskite compounds, we focused on a study
of the polymorphic phase transitions and the phase stability of Ba

4
Nb

2
O

9

polymorphs. We have isolated hexagonal (α) and two orthorhombic
(γ, β) modifications and estimated the phase-transition temperature
between them. The γ-modification was identified as the low-temperature
polymorph, stable below 1160°C, while above this temperature the stable
polymorph is the γ. The β-modification was identified as a metastable low-
temperature phase, observed below 300°C after reheating the γ-
modification. Transmission electron microscopy (TEM) revealed an inter-
granular BaO-rich amorphous phase and a nanocrystalline Ba5Nb4O15 in
all the polymorphs, most abundantly in the α-modification. Collected high-
resolution scanning electron images and electron-diffraction patterns
along different low-index zone axes allowed us to propose the

Figure 1: HRTEM images of A) well-crystallized plate-like crystals of
CaTiO3     and intermediate phases: B) partly crystallized nanowires and
C) nanotubes and D) well-crystallized single-crystalline thin sheets

• Synthesis and functionalization of magnetic
nanoparticles for applications in biomedicine.

• LTCC hexaferrite ceramics for microwave
applications.

• Development of a two-step synthesis for W-
hexaferrites and for new nonreciprocal
isolators for mm-wave applications.

• Structures and properties of spinel phases in
the ZnO–MnO

X
 system.
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crystal-structural model and prove the presence of superstructure ordering in the α-modification. Regarding the
stoichiometry of the Ba4Nb2O9 compound and the discrepancy in the distance between the Ba-O layers along the
hexagonal c-axis with respect to this distance in the conventional perovskite structures, we proposed a crystal-
structural model that is closely related to the 2H-type perovskite structure. The proposed structure comprises
alternating Ba3O9 and oxygen-deficient Ba3O6 close-packed layers along the c-axis. Such stacking of the close-packed
layers creates the infinite chains of octahedrally and trigonal-prismatically coordinated B-site cations. Based on the
data collected by SAED and HRTEM we confirmed the validity of the chosen structural model and measured the
unit-cell parameters (a = 1.023 nm and c = 0.846 nm). Furthermore, the electron-diffraction patterns in the
prismatic [010] zone axis revealed the presence of satellite reflections, the reciprocal-space vectors of which are
slightly inclined with respect to the vectors of the main diffraction spots, indicating that the crystal structure of the
α-modification is incommensurate.

Investigations were also made on the dielectric properties of pyrochlore-type solid solutions in the system
Bi2O3–TiO2–RE2O3 (RE= Y or Nd), which form in the following concentration range: Bi(1.6-0.8x)YxTi2O(6.4+0.3x) (0.03 < x < 2)
and Bi(1.6-1.08x)NdxTi2O(6.4-0.11x) (0.25 < x < 0.96). The results of the dielectric measurements (1MHz) showed that the
Bi(1.6-0.8x)YxTi2O(6.4+0.3x) pyrochlore solid solution (ε = 127.1, x = 0.06) has higher values of dielectric constant (ε) than
the Bi(1.6-1.08x)NdxTi2O(6.4-0.11) pyrochlore solid solution (ε = 103.5, x = 0.35). The dielectric constant (ε) decreases with
the increase of Y2O3 or Nd2O3 in the pyrochlore solid solution. With both pyrochlore solid solutions the dialectical
loss (tanδ) is below 0.008. We observed similar behaviour for the dielectric properties at different frequencies.

The research also included a study and analysis of the pyrochlore formation in the ternary Bi2O3–TiO2–WO3

system. It has been revealed that the bismuth-titanate phase in the system can be stabilized by additions of W6+ ions,
which incorporate on the B site in the crystal structure with the charge compensation occurring mainly through
the formation of A-site vacancies in the pyrochlore structure. The results
of our investigations suggest that by following such an incorporation
mechanism a single-phase ceramic might be prepared with up to 8 mol %
of WO3 added, while further WO3 additions result, besides the pyrochlore
phase, also in the presence of kinetically based unstable secondary phases.
Based on our results it can be concluded that W6+ incorporation occurs for
up to 13 % of added WO3. By analysing the Bi6Ti5TeO22 compound we
discovered that an isostructural compound can be formed by replacing
the Te6+ by W6+, thus forming the Bi6Ti5WO22 compound. The former
compound exhibits an even larger permittivity than the Bi6Ti5TeO22 and a
similarly large temperature coefficient of resonant frequency, which can,
however, be tuned with isovalent substitutions of the Bi3+ ions by Y3+ and
Nd3+. With suitable additions the solid solutions can be formed, which
allows the tuning of the dielectric properties of the obtained ceramics.

In addition to the investigations of dielectric materials, we also studied
inorganic thin films, such as Bi

12
SiO

20
 and Bi

3-yNb
1+yO7+y. The preparation of Bi

12
SiO

20
 (BSO) thin films involved the

sol-gel method. Thin films of BSO were coated on various substrates, such as sapphire (Al2O3), Si/SiO2/TiO2/Pt and
spinel (MgAl2O3). Results have shown that the most homogeneous BSO thin films are obtained on Si/SiO2/TiO2/Pt
substrates, less homogeneous films were formed on spinel, and on sapphire the thin films were very porous. The
thickness of the BSO thin film increased from 200 nm on the Si/SiO2/TiO2/Pt substrate to 300 nm on the spinel, and
up to 400 nm on the sapphire substrate. However, the grain size of the thin films on the Si/SiO2/TiO2/Pt substrate
was around 1 μm, whereas for the spinel and sapphire substrates it was about 200 nm.

In the case of the preparation of solid-solution Bi3-yNb1+yO7+y (0.2 < y < 0.04) thin films and powders we used the
Pechini method. In the first stage of the synthesis we prepared metallic precursors, which we then esterified with
the addition of ethylene glycol. The gels were heat treated at different temperatures to obtain Bi

3-yNb
1+yO7+y thin

films or powders. Low calcination temperatures (≤500oC) led to the formation of cubic structured Bi3-yNb1+yO7+y,
whereas at higher temperatures the tetragonal structure is obtained. In both cases the powders have nanosized
particles. In the so-prepared Bi

3-yNb
1+yO7+y thin films or powders the phase transformation from the cubic to tetragonal

structure also occurred, but it was comparably faster that the one in the “bulk” samples.
Part of the thin-film research was done on a titanium dioxide (TiO2) thin film, which was prepared by the in-situ-

modified sol-gel method in a pre-fabricated organic template. The organic template was fabricated by the layer-by-
layer self-assembly method, where the PE multilayer is formed by the sequential adsorption of appositively charged
polyelectrolytes. The template thickness can be tuned at the nanometre level, depending on the number of polyelectrolyte
layers deposited, which provides a means to control the final TiO

2
 film thickness. After calcination at 500°C for 1hour

the TiO2 particles are expected to coalescence, resulting in a¸relatively dense, uniform anatase TiO2 film, with the
thickness controlled on the nanometre scale. The TiO2 particle size was determined to be below 10 nm.

••••• The preparation of environment-friendly lead-
free thermistors on the basis of ferroelectric
ceramics from the BaTiO3–BaNb2O6 system.

••••• Investigations on low-sinterable, low-dielectric
materials in the MgO–B

2
O

3
–SiO

2
 system and

solid solutions based on KxBa1-xGa2-xGe2+xO8.
••••• Investigation of the voltage-tunable

ferroelectric materials with electrical fields and
axial pressure in the Na0.5Bi0.5TiO3–NaTaO3 and
Na0.5Bi0.5TiO3–KTaO3 systems.

••••• Study of polymorphic phase transitions and
phase stability for Ba4Nb2O9 polymorphs.
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Some of our research was focused on an investigation of the formation mechanism of 1D nanostructured
calcium titanate, and from titanium(IV) isopropoxide and a calcium acetate aqueous solution in a highly alkaline
environment we introduced the hydrothermal method. As a result of low-temperature reactions performed at
different times we observed the formation of nanostructured CaTiO3 with layered, well-crystallized single crystals
and intermediate phases, which formed as amorphous nanoparticles, thin, well-crystallized nanostructured sheets,
partly crystallized nanowires, and partly crystallized nanotubes. We determined the morphology and the crystal
structure of the formed phases by the use of high-resolution transmission electron microscopy (HRTEM). For a

determination of the composition and the electronic structure of the phases
we performed electron energy-loss spectroscopy (EELS) and the energy-
loss near-edge structure (ELNES) analysis on the Ti-L2,3 and O-K edge. We
determined that the nanotubes have a composition and an electronic
structure closer to TiO2. The amorphous nanoparticles, nanostructured
sheets and nanowires all contained titanium and calcium, but they differed
in terms of morphology, crystal structure and composition.

Using a biomimetical synthesis reaction from chloride solutions we
prepared CaCO3 nanoparticles and studied the particles’ growth
mechanism and the influence of Mg on the particles’ growth.

We started with experimental work in the field of hard materials, where
we investigated the properties of composites based on different Al-Ti alloys
and ceramic components, such as TiB2, B4C and TiC.

In the research area of glass, the investigations were made for several
industrial partners, such as TERMO, Heraklith, Paroc and Gamma Meccanica. Research included analyses of mineral
rocks, glassy materials and fibres. The basic aim of the investigations was to determine the correlations between
the composition and the glass-forming conditions in order to obtain the optimal melt properties of the glass for the
production of fibres. We performed numerous melting tests on the samples to analyse the melting behaviour of
various basalts and their compositions with dolomites. Part of investigation was also made on the thermal stability
of mineral fibres.

In the scope of the industrial research projects carried out in collaboration with EPCOS Ohg. from Austria, we
developed low- and middle-permittivity LTCC materials, which are compatible with the already-developed high-
permittivity materials. The developed materials were shown to have chemical compatibility, as well as matching
thermal expansion coefficients and sintering behaviour.

Some outstanding publications in 2007

1. Jakob König, Boštjan Jančar, Danilo Suvorov. New Na0.5Bi0.5TiO3-NaTaO3-based perovskite ceramics. J. Am. Ceram.
Soc., 2007, vol. 90, no. 11, pp. 3621–3627. [COBISS.SI–ID 21351975]

2. Manca Logar, Boštjan Jančar, Danilo Suvorov, Rok Kostanjšek. In situ synthesis of Ag nanoparticles in polyelectrolyte
multilayers. Nanotechnology (Bristol), 2007, vol. 18, pp. 325601–1–32506-7. [COBISS.SI–ID 20902951]

3. Marjeta Maček, Anton Meden, Danilo Suvorov. The correlation between the structure and the dielectric properties of
K

x
Ba

(1-x)
Ga

(2-x)
Ge

(2+x)
O

8
 ceramics. J. Eur. Ceram. Soc., 2007, vol. 27, issues 8–9, pp. 2957–2961. [COBISS.SI–ID 20703527]

4. Matjaž Spreitzer, Matjaž Valant, Danilo Suvorov. Sodium deficiency in Na0.5Bi0.5TiO3. J. mater. chem., 2007, vol.
17, pp.185–192. [COBISS.SI–ID 20412199]

5. Darja Lisjak, Mihael Drofenik. Thermal stability of (Co, Cu)Z-hexaferrite and its compatibility with Ag at 900°C.
J. Am. Ceram. Soc., 2007, vol. 90, no. 11, pp. 3517–3521. [COBISS.SI–ID 21182759]

Patents granted

1. Keramisches Material, gesinterte Keramik und Bauelement daraus, Verfahren zur Herstellung und
Verwendug der Keramik
Pavol Dudešek, Bad Gams, Christian Hoffmann, Danilo Suvorov, Matjaž Valant
München, Deutsches Patent-und Markenamt, 2007.

2. UA patent 78081
Composite microwave dielectric material based on magnesium titanate and calcium titanate
Grigorovič, Bilous Anatoli, Ovchar, Oleg V., Oleksandrovič, Durilin Dmitro, Maček-Kržmanc, Marjeta, Valant,
Matjaž, Suvorov, Danilo
Kiev: Ukraine State Department of Intellectual Property

••••• Investigated the dielectric properties of
pyrochlore-type solid solutions in the system
Bi2O3–TiO2–RE2O3 (RE= Y or Nd).

••••• Preparation of Bi12SiO20 thin films by the sol-gel
method and TiO

2
 thin films by the in-situ-

modified sol-gel method in a pre-fabricated
organic template.

••••• Prepartion of CaCO
3
 nanoparticles with a

biomimetical synthesis.
••••• Investigation of hard materials of Al–Ti alloys

with a ceramic component TiB
2
, B

4
C and TiC.
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3. Patent DE 10325008.5
Elektrisches Bauelement und dessen Herstellung
Valant, Matjaž, Heinz, Florian, Gams, Bad, Reichmann, Klaus, Suvorov, Danilo
München: Deutsches Patent- und Markenamt

Awards and appointments

1. Ines Bračko:Young scientists award, 15th Conference on materials and technology, Portorož, 8–10 October 2007,
Institute of metals and technology, oral presentation: Understanding the formation of nanostructured perovskite
CaTiO3 under hydrothermal conditions.

2. Jakob König:Young scientists award, 15th Conference on materials and technology, Portorož, 8–10 October
2007, Institute of metals and technology, oral presentation: Increasing the effect of axial pressure on the
permittivity of Na0.5Bi0.5TiO3 by adding NaTaO3.

3. Matjaž Spreitzer: Award for the best oral presentation, Herceg Novi, Montenegro, Yugoslav Materials Research
Society, oral presentation: Influence of crystal symmetry on the voltage-tunability of Na0.5Bi0.5TiO3-based systems.

4. Matjaž Spreitzer: Award for the best paper contribution, Nara, Japan, The Committee of the 16th IEEE International
Symposium on the Applications of Ferroelectrics, oral presentation: Na0.5Bi0.5TiO3-based voltage-tunable materials.

Organization of conferences, congresses and meetings

1. XV. Conference on Materials and Technologies, 8. 10.–10. 10. 2005, Portorož, Slovenia (co-organizers)
2. Materials Science and Technologies Conference, 15. 9.–21. 9. 2007, Detroit, USA (co-organizers)

BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Anatolii Belous, Oleg V. Ovchar, Dmitrii Durilin, Matjaž Valant, Marjeta Maček, Danilo Suvorov

Microwave composite dielectric based on magnetic titanates
In: J. Eur. Ceram. Soc., Vol. 27, pp. 2963-2966, 2007.

2. Anatolii Belous, Oleg V. Ovchar, A. V. Kramarenko, Boštjan Jančar, Jana Bezjak, Danilo Suvorov
Synthesis and microwave dielectric properties of Zn1+xNb2O6+x
In: Inorg. mater., Vol. 43, no. 3, pp. 277-280, 2007.

3. Anatolii Belous, Oleg V. Ovchar, D. O. Mishchuk, A. V. Kramarenko, Boštjan Jančar, Jana
Bezjak, Danilo Suvorov
Synthesis and properties of Columbite-structure Mg1-xNb2O6-x
In: Inorg. mater., Vol. 43, no. 4, pp. 412-417, 2007.

4. Sabina Beranič, Irena Pribošič, Tomaž Kosmač
The formation of an apatite coating on Y-TZP zirconia ceramics
In: BIOCERAMICS 19, 19th International Symposium on Ceramics in Medicine ( ISCM): October
10-13, 2006, Chengdu, China(Key engineering, vol. 330-332, 2007), [S. l.], Engineering Research
Center in Biomaterials, Sichuan University, 2007, Vol. 330-332, pp. 773-776, 2007.

5. Vladimir Boštjan Bregar, Darja Lisjak, Andrej Žnidaršič, Mihael Drofenik
The application of effective-medium theory for the nondestructive characterization of
ceramic composites
In: J. Eur. Ceram. Soc., Vol. 27, pp. 1071-1076, 2007.

6. A. B. Bulsari, Niclas Bergman, I. Eusch, Jacob Fellman, Michael Perander, Danilo Suvorov
Correlation between in vitro and in vivo dissolution behaviour of stonewools by
nonlinear modelling techniques
In: J. Eur. Ceram. Soc., Vol. 27, pp. 1837-1841, 2007.

7. Stanislav Čampelj, Darko Makovec, Marjan Bele, Mihael Drofenik, Janko Jamnik
Sinteza magnetnih nanodelcev, funkcionaliziranih s tanko plastjo silike
In: Mater. tehnol., Letn. 41, No. 2, pp. 103-107, mar./apr. 2007.

8. Mihael Drofenik, Irena Ban, Darko Makovec, Darko Hanžel, Amalija Golobič, Ljubo Golič
Crystal-structure and Mössbauer studies of Li1.746Nd4.494FeO99.493
In: J. solid state chem., Vol. 180, pp. 1-6, 2007.

9. Mihael Drofenik, Matjaž Kristl, Alenka Žnidaršič, Darko Hanžel, Darja Lisjak, Matjaž Kristl
Hydrothermal synthesis of Ba-hexaferrite nanoparticles
In: J. Am. Ceram. Soc., Vol. 90, no. 7, pp. 2057-2061, 2007.

10. Mihael Drofenik, Matjaž Kristl, Andrej Žnidaršič, Darja Lisjak
Barium hexaferrite prepared by hydrothermal synthesis: [selected papers presented at
the 8th Conference of the Yugoslav Materials Research Society, Herceg Novi,
Montenegro, September 4-8, 2006]
In: Mater. sci. forum, Vol. 555, pp. 183-187, 2007.

11. Xing Hu, Srečo D. Škapin, Danilo Suvorov
Synthesis and characterization of aurivillius phases in the Bi-Ag-Ti-O system
In: J. Am. Ceram. Soc., Vol. 90, no. 8, pp. 2363-2366, 2007.

12. D. Jugović, N. Cvjetićanin, Vladan Kusigerski, Miodrag Mitrić, M. Miljković, Darko
Makovec, Dragan P. Uskoković
Structural and magnetic characterization of LiMn1.825Co0.17504 spinel obtained by
ultrasonic spray pyrolysis
In: Mater. res. bull., Vol. 42, no. 3, pp. 515-522, 2007.

13. Varužan Kevorkijan, Srečo D. Škapin, Marina Jelen, Kristoffer Krnel, Anton Meden
Cost-effective synthesis of AlMgB14-xTiB2
In: J. Eur. Ceram. Soc., Vol. 27, iss. 2/3, pp. 493-497, 2007.

14. Jakob König, Boštjan Jančar, Danilo Suvorov
New Na0.5Bi0.5TiO3-NaTaO3-based perovskite ceramics
In: J. Am. Ceram. Soc., Vol. 90, no. 11, pp. 3621-3627, 2007.

15. Darja Lisjak, Vladimir Boštjan Bregar, Mihael Drofenik
The influence of microstructure on the microwave absorption of Co-U hexaferrites
In: J. magn. magn. mater., Vol. 310, pp. 2558-2560, 2007.

16. Darja Lisjak, Mihael Drofenik
The influence of the coprecipitation conditions on the low-temperature formation of
barium hexaferrite
In: J. Mater. Sci., Vol. 42, pp. 8606-8612, 2007.

17. Darja Lisjak, Mihael Drofenik
Influence of Ag on the composition and electromagnetic properties of low-temperature
cofired hexaferrites
In: J. Am. Ceram. Soc., Vol. 10, pp. 3121-3126, 2007.

18. Darja Lisjak, Mihael Drofenik
Thermal stability of (Co, Cu)Z-hexaferrite and its compatibility with Ag at 900°C
In: J. Am. Ceram. Soc., Vol. 90, no. 11, pp. 3517-3521, 2007.

19. Darja Lisjak, Mihael Drofenik
The mechanism of the low-temperature formation of barium hexaferrite
In: J. Eur. Ceram. Soc., Vol. 27, no. 16, pp. 4515-4520, 2007.

20. Manca Logar, Boštjan Jančar, Danilo Suvorov, Rok Kostanjšek
In situ synthesis of Ag nanoparticles in polyelectrolyte multilayers
In: Nanotechnology (Bristol), Vol. 18, pp. 325601-1-32506-7, 2007.

21. Marjeta Maček, Anton Meden, Danilo Suvorov
The correlation between the structure and the dielectric properties of KxBa1-xGa2-xGe2+xO8 ceramics
In: J. Eur. Ceram. Soc., Vol. 27, pp. 2957-2961, 2007.
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22. Marjeta Maček, Matjaž Valant, Danilo Suvorov
The synthesis and microwave dielectric properties of SrxBa1-xAl2Si2O8 and CayBa1-

yAl2Si2O8 ceramics
In: J. Eur. Ceram. Soc., Vol. 27, no. 2-3, pp. 1181-1185, 2007.

23. Darko Makovec, Irena Pribošič, Mihael Drofenik
TiO2 as a sintering additive for KNbO3 ceramics
In: Ceram. int., Vol. 34, no. 1, pp. 89-94, 2007.

24. I. Nikčević, D. Maravić, N. Ignjatović, Miodrag Mitrić, Darko Makovec, Dragan P. Uskoković
The formation and characterization of nanocrystalline phases by mechanical milling of
biophasic calcium phosphate/poly-L-lactide biocomposite
In: Mater. trans., Vol. 47, no. 12, pp. 2980-2986, 2007.

25. Massimo Pasquale, Sergio Perero, Darja Lisjak
Ferromagnetic resonance and microwave behavior of ASn-substituted (A=Ni-Co-Zn)BaM-
hexaferrites
In: IEEE trans. magn., Vol. 43, no. 6, pp. 2626-2638, 2007.

26. M. Peiteado, A. C. Caballero, Darko Makovec
Diffusion and reactivity of Zn-O-MnOx system
In: J. solid state chem., Vol. 180, pp. 2459-2464, 2007.

27. M. Peiteado, A. C. Caballero, Darko Makovec
Phase evolution of Zn1-xMnx system synthesized via oxalate precursors
In: J. Eur. Ceram. Soc., Vol. 27, pp. 3915-3918, 2007.

28. Urša Pirnat, Danilo Suvorov
Dielectric properties and phase transitions of Bi3Nb1-xTaxO7 fluorite-type dielectrics
In: J. Eur. Ceram. Soc., Vol. 27, no. 13/15, pp. 3843-3846, 2007.

29. C. Rivero, Marko Udovič, (13 avtorjev)
Influence of modifier oxides on the structural and optical properties of binary TeO2 glasses
In: J. appl. phys., Vol. 101, no. 2, pp. 023526-1-023526-7, 2007.

30. Matjaž Spreitzer, Jakob König, Boštjan Jančar, Danilo Suvorov
Enhanced tunable characteristics of the Na0.5Bi0.5TiO3-NaTaO3 relaxor-type system
In: IEEE trans. ultrason. ferroelectr. freq. control, Vol. 54, no. 12, pp. 2617-2622, 2007.

31. Matjaž Spreitzer, Matjaž Valant, Danilo Suvorov
Sodium deficiency in Na0.5Bi0.5TiO3
In: J. mater. chem., Vol. 17, pp.185-192, 2007.

32. Srečo D. Škapin, Goran Dražić, Zorica Crnjak Orel
Microstructure of nanoscale zinc oxide crystallites
In: Mater. lett., Vol. 61, no. 13, pp. 2783-2788, 2007.

33. Marko Udovič, Danilo Suvorov
Sintering and dielectric characterization of pseudoternary compounds from the Bi2O3-
TiO2-TeO2 system
In: J. Am. Ceram. Soc., Vol. 90, no. 8, pp. 2404-2408, 2007.

34. Polona Umek, Romana Cerc Korošec, Boštjan Jančar, Robert Dominko, Denis Arčon
The influence of the reaction temperature on the morphology of sodium titanate 1D
nanostructures and a study of their thermal stability
In: J. nanosci. nanotechnol. (Print), 7 p., [in press] 2007.

35. Vuk Uskoković, Mihael Drofenik
Four novel co-precipitation precedures for the synthesis of lanthanum-strontium manganites
In: Mater. eng., Vol. 28, pp. 667-672, 2007.

36. Mojca Žnidaršič, Bojana Dolinar
Ocena koeficientov vodoprepustnosti zasičenih glin na osnovi njihovih fizikalnih lastnosti
In: Geologija, Vol. 50, No. 2, pp. 487-495, 2007.

37. Ines Bračko, Boštjan Jančar, Sašo Šturm, Danilo Suvorov
Razumevanje nastanka nanostrukturnega perovskita CaTiO3 pod hidrotermalnimi pogoji
In: Mater. tehnol., Letn. 41, No. 6, p. 317, 2007.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Gorazd Hribar, Andrej Žnidaršič, Marjan Bele, Stanislav Čampelj, Darko Makovec, Miran

Gaberšček, Vladka Gaberc-Porekar, Peter Venturini
Coordinative binding on different types of nanoparticles
In: Proceedings of the International Conference on Nanotechnology & Health Care Applications:
NateHCA-07, T. S. Rathore, ed., Mumbai, IETE Mumbai Centre, 2007, pp. C 30-35.

Regular Papers
1. Anatolii Belous, Oleg V. Ovchar, Boštjan Jančar, Jana Bezjak

The effect of non-stoichiometry on the microstructure and microwave dielectric
properties of the columbites A2+Nb6O6
In: Papers Presented at the Fourth International Conference on Microwave Materials
and their Applications - MMA2006: Oulu, Finland, 12 - 15 June 2006(Journal of the
European ceramic society, Vol. 27, Issues 8-9, 2007), M. T. Sebastian, ed., Amsterdam,
Elsevier, 2007, Vol. 27, no. 8/9, pp. 2933-2936, 2007.

2. Borut Bundara, Marko Udovič, Jelena Vojvodič-Tuma, Leon Cizelj, Bogo Pirš, Robert
Cvelbar, Roman Celin, Igor Zabric, Igor Simonovski
Cooperative project on methods and technics for assessment of ageing and safety of nuclear objects
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 6 str..

3. Darja Lisjak, Andrej Žnidaršič, Anna Sztanislav, Mihael Drofenik
A two-step synthesis of W-hexaferrites
In: Proceedings, ICMF2007, 18th Internatinal Conference on Electromagnetic Fields and
Materials, 17-18 May, 2007, Budapest, Hungary, [S. l., s. n.], 2007, pp. 93-96.

4. Matjaž Spreitzer, Jakob König, Boštjan Jančar, Danilo Suvorov
Na0.5Bi(0.5)TiO3-based voltage-tunable materials
In: ISAF 2007: proceedings of the 16th IEEE International Symposium on Applications
of Ferroelectrics, Nara City, Japan, May 27-31,2007, Takaaki Tsurumi, ed., Tokyo, The
Institute of Electrical and Electronic Engineers, Ultrasonic, Ferroelectrics and Frequeny
Control Society, 2007, pp. 202-204.

5. Sašo Šturm, Boštjan Jančar, Ines Bračko
Towards understanding the hydrothermal synthesis of nanostructured CaTiO3: HRTEM
and EELS study
In: Proceedings, 8th Multinational Congress on Microscopy, June 17-21, 2007, Prague
Czech Republic, Jana Nebesářová, ed., Pavel Hozák, ed., [Prague], Czechoslovak
Microscopy Society, cop. 2007, pp. 165-166.

6. Polona Umek, Matej Pregelj, Alexandre Gloter, Pavel Cevc, Miran Čeh, Urša Pirnat, Denis Arčon
Titanate nanostructures doped with Cu2+ ions; EPR and TEM characterization
In: Engineering of crysalline materials properties: state-of-the-art in modelling, design,
applications: lecture notes and poster abstracts, 39th Course, a Nato Advanced Study
Institute, Erice, Italy, 7 to 17 June 2007, Lia Addadi, ed., Juan Novoa, ed., Dario Braga,
Erice, International School of Crystallography, 2007, Zv. 2, pp. 646-647.

PATENT APPLICATION
1. Patent Applications No. 200700122

Postopek priprave magnetnih nanokompozitov z visoko vsebnostjo nanodelcev
dispergiranih v polimerni matrici
Makovec, Darko, Gyergyek, Sašo, Huskić, Miroslav, Drofenik, Mihael

THESES
Ph. D. Thesis
1. Urša Pirnat: Phase Transformations of incommensurate-commensurate modulated

crystal structures in oxide systems based on Bi2O3 (mentor: Prof. Danilo Suvorov)

B. Sc. Theses
1. Slavko Kralj: Use of microcalorimetry and liquid chromatography in preformulation

studies of stability of Ramipril (mentor: Prof. Vojko Kmetec)
2. Simona Ovtar: Quantitative determination of amorphous phase in samples of silicon

carbide with X-ray powder diffraction (mentor: Prof. Anton Meden)
3. Darinka Primc: Synthesis and transformations of enaminone derivatives (mentor: Prof.

Branko Stanovnik)
4. Mojca Žnidaršič: Evaluation of permeability of saturated cohesive soils based on their

physical properties (mentor: Prof. Breda Mirtič)

INTERNATIONAL PROJECTS
1. Controlled Production of High Tech Multifunctional Products and their Recycling

SAPHIR, 6. FP, NMP2-CT-2006-026666
EC; Laurence Demoor, Christophe Goepfert, Compagne Industrielle des Lasers Cilas SA,
Orleans, France
Prof. Danilo Suvorov

2. Tantalum-Free Microwave Dielectric Resonators with Enhanced Quality Factor
NATO SfP 980881
NATO Public Diplomacy Division, North Atlantic Treaty Organisation, Brussels,
Belgium; Prof. Peter Mascher, McMaster University, Department of Engineering Physics,
Faculty of  Engineering, Hamilton, Ontario, Canada
Dr. Boštjan Jančar

3. New Generation Microwave Ferrite Thick Films for Absorbers
MATERA ABSOFILM

ERA-NET, 4302-31/2006/26
Dr. Darja Lisjak

4. Characterisation of Bio Soluble Mineral Fibres
T070032
Markus Mente, B. Sc., Heraklith GmbH, Furnitz, Austria
Prof. Danilo Suvorov

5. Characterization of Bio Soluble Mineral Fibres
N40/06
Ingram Eusch, B. Sc., Heraklith AG, Ferndorf, Austria
Prof. Danilo Suvorov, Dr. Marko Udovič

6. LTCC Materials for High Frequency Applications
T070033
Dr. Justinus Slakhorst, Christian Block, B. Sc., EPCOS OHG, Ceramic Components
Division, Deutschlandsberg, Austria
Prof. Danilo Suvorov
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7. Temperature Stabile Dielectrics with Improved Dielectric Properties
T070003
Dr. Christian Hoffmann, EPCOS OHG, Ceramic Components Division,
Deutschlandsberg, Austria
Prof. Danilo Suvorov, Dr. Srečo Davor Škapin

8. LTCC Materials for Multilayer LC Filters
N0042/06
Dr. Pavol Dudesek, EPCOS OHG, Deutschlandsberg, Austria
Prof. Danilo Suvorov, Dr. Boštjan Jančar

9. Characterization of Bio Soluble Mineral Fibres
T070031
Niklas Bergman, B. Sc., Paroc Group OY AB/R&D, Pargas; Vantaa, Finland
Prof. Danilo Suvorov

10. Characterization of Bio Soluble Mineral Fibres
N0039/06
Dr. Michael Perander, Paroc Group OY AB/R&D, Pargas; Vantaa, Finland
Prof. Danilo Suvorov , Dr. Marko Udovič

11. Materials with improved High-frequency Magnetic Properties prepared from Silica-
coated Ferrites
BI-FR/06-PROTEUS-014
Dr. Jeun-Lue Rehspringer, Institut de Physique et Chimie des Matériaux, Strasbourg, France
Asst. Prof. Darko Makovec

12. Control of Grain Size and Morphologies of Nanograined Oxides by Adaptation of the
Synthesis Route: Precipitation in Microemulsions and Hydrothermal Synthesis
BI-FR/06-PROTEUS-010
Asst. Prof. Nadine Millot, LRRS, UMR 5613, CNRS/Université de Bourgogne, Dijon Cedex, France
Asst. Prof. Darko Makovec

13. Characterization of the Materials for Mineral Fibres Production
T070001
Giovanni Burini, B. Sc., Gamma Meccanica, Bibbiano, Reggio Emilia, Italy
Prof. Danilo Suvorov

14. Non Conductive Magnetic Materials for Microwave Absorbers
BI-IT/05-08-007
Dr. Enzo Ferrara, Instituto Elettrotecnico Nazionale Galileo Ferraris Torino, Torino, Italy
Dr. Darja Lisjak

15. Nanoferrites and Non-reciprocal Devices for Mm-wave Applications
BI-HU/06-07/003
Dr. Anna Sztaniszlav, TKI-FERRIT Development and Manufacturing Ltd., Budapest, Hungary
Dr. Darja Lisjak

R & D GRANTS AND CONTRACTS
1. Multifunctional composites based on Al-Mg-Ti intermetallic compounds reinforced with

ceramic particles
Prof. Danilo Suvorov

2. Time- and position-controlled release of drug substances coated onto
superparamagnetic nanoparticles
Asst. Prof. Darko Makovec

3. Synthesis of magnetic nanoparticles for the microwave absorbers and magnetic fluids
Asst. Prof. Darko Makovec

4. Smart functional coatings for increasing sustainability of structures and components
for defense purposes
Dr. Srečo Davor Škapin

5. Self-cleaning photocatalitic coatings
Dr. Srečo Davor Škapin

6. Development of multi-functional B4C-Al and B4C-Mg composites for emerging
applications
Dr. Srečo Davor Škapin

RESEARCH PROGRAMS
1. Advanced inorganic magnetic and semiconducting materials

prof. Mihael Drofenik
2. Contemporary inorganic materials and nanotechnologies

Prof. Danilo Suvorov

NEW CONTRACT
1. Co-founding of the project »Synthesis of magnetic nanoparticles for the microwave

absorbers and magnetic fluids«
Kolektor Magma d.o.o.
Asst. Prof. Darko Makovec

VISITORS FROM ABROAD
1. Dr. Christian Hoffmann, Dr. Wolfgang Statteneter, EPCOS OHG, Deutschlandsberg,

Austria, 22. 1. 2007
2. Prof. Hong Wang, Prof. Wei Ren, Dr. Peng Shi, Dr. Huanfu Zhou, Xi’an Jiaotong

University, Xi’an, China, 12. 2. 2007
3. Prof. Enzo Ferrara, dr. Elena Olivetti, dr. Sergio Perero, INRIM, Turin, Italy, 26. 3. 2007
4. Dr. Vuk Uskoković, Clarkson University, Potsdam, USA, 18. 5. 2007
5. Burrini Giovani, B. Sc., Secchi James, B. Sc., Gamma Meccanicca, Bibbiano, Italy, 12. 6. 2007
6. Dr. Luc Berger, Fraunhoffer Institute, Dresden, Germany, 14. 6. 2007
7. Prof. Robert L. Moreiro, Federal University of Minas Geraias, Belo Horizonte, Brasil, 7. 9.

– 8. 9. 2007
8. Prof. Jose Varela, University of Sao Paolo, Sao Paolo, Brasil, 3. 9. – 7. 9. 2007

9. Dr. Nadine Millot, Dr. Anne – Laure Papa, University of Burgundy, Dijon, France, 26. 9. – 29. 9. 2007
10. Dr. Christian Hoffmann, EPCOS OHG, Deutschlandsberg, Austria, 7. 11. 2007
11. Dr. Michael Lutz Berger, Fraunhoffer Institute, Dresden, Germany, 12. 12. – 14. 12. 2007

Visiting Researchers
1. Dr. Marco Peiteado Lopez, Instituto de Ceramica y Vidrio, Madrid, Spain, 1. 10. 2005-31. 12. 2007
2. Dr. Svetoslav Mihaylov Kolev, Institute of Electronics, Bulgarian Academy of Sciences,

Sofia, Bulgaria, 1. 9. 2006 - 31. 8. 2007
3. Dr. Qin Ni, Zhejiang University, Hangzhou, China, 1. 12. 2006 - 31. 12. 2007
4. Dr. Olivier Noguera, Faculte des Sciences et Techniques, UMR-CNRS, Limoges, France, 1.

11. 2007 – 1. 11. 2008
5. Prof. Maria A. Zaghete, Chemistry Institute Araraquara, University of Sao Paolo State,

Araraquara, Brasil, 1. 9. 2007 - 31. 12. 2007

STAFF
Researchers
1. Prof. Mihael Drofenik*
2. Dr. Boštjan Jančar
3. Asst. Prof. Darja Lisjak
4. Dr. Marjeta Maček Kržmanc
5. Asst. Prof. Darko Makovec
6.6.6.6.6. PrPrPrPrProf. Danilo Suvof. Danilo Suvof. Danilo Suvof. Danilo Suvof. Danilo Suvorororororooooov**, Headv**, Headv**, Headv**, Headv**, Head
7. Dr. Srečo Davor Škapin
8. Dr. Igor Zajc
Postdoctoral associates
9. Asst. Prof. Irena Ban*
10. Dr. Uroš Kunaver***
11. Dr. Špela Kunej
12. Dr. Marko Udovič, left 15.10. 2007
Postgraduates
13. Ines Bračko, B. Sc.
14. Stanislav Čampelj, B. Sc.

15. Urban Došler, B. Sc.
16. Sašo Gyergyek, B. Sc.
17. Jakob Koenig, B. Sc.
18. Slavko Kralj, B. Sc.
19. Manca Logar, B. Sc.
20. Simona Ovtar, B. Sc.
21. Urša Pirnat, B. Sc.
22. Darinka Primc, B. Sc.
23. Matjaž Spreitzer, B. Sc.
24. Asja Veber, B. Sc.
25. Mojca Žnidaršič, B. Sc.
Technical and administrative staff
26. Maja Šimaga Saje, B. Sc.
27. Silvo Zupančič
External researchers
28. Jana Bezjak, B. Sc.***

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation
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AND STRUCTURAL BIOLOGY B-1

Head:

Prof. Boris Turk

The research activites of the members of the department are focused on studies of the
properties and structure of different proteins, the mechanism of their action and regulation,
as well as their physiological role in normal and pathological conditions. The main
investigated proteins are proteases and their protein inhibitors.

Proteases as primarily protein-processing enzymes are extremely important signalling molecules involved in
numerous vital processes including apoptosis and cell cycle. Their enzyme activities are precisely regulated by
several means, including zymogen activation and by their endogenous protein inhibitors. Any imbalance in their
regulation can be responsible for pathologies such as cancer, osteoporosis, rheumatoid arthritis, cardiovascular
and neurological disorders.

Cysteine cathepsins represent an emerging group of targets for several diseases. Therefore, the development of
their inhibitors is of crucial importance. Proteases are synthesized as precursor proteins – zymogens. Zymogen
activation is one of the most crucial steps in the regulation of protease activity, during which the proregion has to
be removed. We demostrated that polyanionic polysaccharides and glycosaminoglycans (GAGs) such as naturally
occurring chondroitin sulphate and heparin accelerate autocatalytic removal of the propeptide and subsequently
activate cathepsin B. The fact that procathepsin B and GAGs often colocalize in vivo suggests that GAGs may play a
physiological role in the activation of procathepsin B and possibly other cathepsins. It was also shown that propeptide
of lysosomal dipeptidase controls enzyme dimerization as well as enzyme activation. Proteolytic degradation of
elastic fibers is associated with pathologies such as atherosclerosis and pulmonary enphysema where cysteine
cathepsins L, S and K may play an important role. The elastinolytic activities of the three cathepsins showed
differences in preference for elastins and could be blocked by protein inhibitors cystatins. In addition, it was found
that the lack of cathepsin L is responsible for progressive dilated cardiomyopathy in mice.

The most investigated cysteine cathepsin inhibitor is cystatin C. It was suggested that cystatin C may serve as a
reliable marker of glomerular filtration in kidney dysfunction. We found that cystatin C may serve also as a potential
marker for relapse in patients with non-Hodgkin B cell lymphoma. Another inhibitor, stefin B, serves as a suitable
model to study the conversion of a globular protein into amyloid fibrils. We found that the fibrils obtained at pH 3.3
and 4.8 differ, and those at pH 3.3 do not transform to mature fibrils. The-
domain swapping mechanism was proposed for the fibril formation,
suggesting that two domain-swapped dimers of stefin B form tetramers by a
previously unknown process, termed ‘’hand shaking’’. This occurs
concurrently with trans to cis isomerization of Pro74. This proline residue
is highly conserved throughout the cystatin superfamily of inhibitors. Human
cystatin C is the key protein in hereditary cerebral amyloid angiopathy. Our
findings further contribute to the hypothesis that proline isomerization can
play a decisive role in amyloidogenesis.

Caspases, another family of cysteine proteases, play a central role in
apoptosis. It was already reported that Fas/CD95 is one of the best
characterized receptors from the TNF receptor family with a major role in
induction of the extrinsic pathway of apoptosis. Our results suggest that cysteine cathepsins have no active role in
Fas/CD95 apoptosis, although Bid cleavage was found to be diminished in cathepsin B-deficient cells. We also
investigated the intrinsic pathway of apoptosis at various stages of maturation in CD-1 mice triggered by two
mitochondrial proapoptotic proteins, cytochrome c and SMAC/DIABLO. The obtained results indicated that the
activation of the intrinsic pathway of apoptosis undergoes a marked shift during postnatal maturation. We also
found that MAGI-1, a member of the MAGUK family of proteins is cleaved by caspases-3 and -7 into two fragments,
a step which seems to be very important in the disassembly of cell-cell contacts during apoptosis.

Most recently we entered into the field of proteomics with the ultimate goal of analyzing the functional regulation
of investigated proteins of our interest. Proteomics is an advanced technology and specifically this area of research
has florished with mass spectrometry. We established a complete proteomics laboratory and the first experiments
were performed.

Figure 1: Protease signalling in apoptosis.
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We participate in four EU projects within the EU’s FP6, and one project in FP7 was already approved. We also
participate in the highly prestigious project within the Human Science Frontiers Program (HSFP), for the first time
given to a Slovenian research group jointly with the groups at the University of Tokyo, Stanford University and the
Burnham Institute for Medical Research (San Diego). In addition, there are many other international collaborations
with many high-quality research teams from different countries such as Germany, USA, Australia, Japan and others,
which resulted in jonit publications. Several members of the group were invited to give lectures at international
symposia and foreign universities.

Some outstanding publications in the past three years

1. Turk B., Turk D. and Salvesen G.S. (2005) Regulating cysteine protease activity: Essential role of protease inhibitors as guardians
and regulators. Medicinal Chem. Rev.–Online 2, 283-297

2. Turk B. (2006) Targeting proteases: successes, failures and future prospects. Nature Reviews Drug Discovery 5, 785–799.
3. Jenko Kokalj S., Gunčar G., Štern I., Morgan G., Rabzelj S., Kenig M., Staniforth R.A., Waltho J.P., Žerovnik E. and Turk D. (2007)

Essential role of proline isomerization in stefin B tetramer formation. J Mol Biol. 366:1569–1579.
4. Novinec M., Grass R.N., Stark W.J., Turk V., Baici A. and Lenarčič B. (2007)   Interaction between human cathepsins K, L, and

S and elastins: mechanism of elastinolysis and inhibition by macromolecular inhibitors. J. Biol. Chem. 282:7893–7902.
5. Caglič D., Rozman Pungercar J., Pejler G., Turk V. and Turk B. (2007) Glycosaminoglycans facilitate procathepsin B activation

through disruption of propeptide-mature enzyme interactions. J. Biol Chem. 282 :33076–33085.
6. Vasiljeva O., Reinheckel T., Peters C., Turk D., Turk V. and Turk B.. (2007) Emerging roles of cysteine cathepsins in disease and

their potential as drug targets. Curr. Pharm. Des. .13:387–403.
7. Turk B. and Stoka V. (2007) Protease signalling in cell death: caspases versus cysteine cathepsins. FEBS Lett. 581: 2761–2767.

Organization of conferences, congresses and meetings

1. 24th Winter School on Proteinases and their Inhibitors, Recent Developments, Tiers, Italy, 128. 2. – 4. 3. 2007 (coorganisers)
2. Xth International Symposium on Proteinase Inhibitors ans Biological Control-From single molecules to

degradomics-Portoroz, Slovenia, June 23 - 27, 2007
3. 15th ECDO Euroconference on Apoptosis, Portorož, Slovenia, 26. – 31. 10. 2007 (organisers)

Awards and appointments

1. Vito Turk, Honorary member of the Slovene Biochemical Society
2. Tomaž Langerholc, Krka Award for PhD thesis
3. Boris Turk, member of European Molecular Biology Organisation (EMBO)
4. Boris Turk, Secretary General of European Cell Death Organisation (ECDO)

Figure 2. Specific in-vivo cathepsin S activity can be observed in panel A showing a lysosomal-compatible
staining in a human macrophage-like cell after incubation with a fluorescent activity-based probe (produced by
Sanofi-Aventis partner). Almost no fluorescence can be observed in panel B, where the cells were pretreated with
E-64d, a cell-permeable inhibitor of cysteine cathepsins.

AAAAA BBBBB
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BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Lea Bojič, Ana Petelin, Veronika Stoka, Thomas Reinheckel, Christoph Peters, Vito Turk, Boris Turk

Cysteine cathepsins are not involved in Fas/CD95 signalling in primary skin fibroblasts
In: FEBS lett., Vol. 581, pp. 5185-5190, 2007.

2. Dejan Caglič, Jerica Rozman Pungerčar, Gunnar Pejler, Vito Turk, Boris Turk
Glycosaminoglycans facilitate procathepsin B activation through disruption of
propeptide-mature enzyme interactions
In: J. biol. chem., Vol. 282, pp. 33076-33084, [in press] 2007.

3. Iztok Dolenc, Roger H. Pain, Vito Turk
Presence of the propeptide on recombinant lysosomal dipeptidase controls both
activation and dimerization
In: Biol. chem. (Print), Vol. 388, pp. 47-51, 2007.

4. Marko Fonović, Matthew Bogyo
Activity based probes for proteases: applications to biomarker discovery, molecular
imaging and drug screening
In: Curr. pharm. des., Vol. 13, no. 3, pp. 253-261, 2007.

5. Marko Fonović, Steven H. L. Verhelst, M. T. Sorum, Matthew Bogyo
Proteomics evaluation of chemically cleavable activity-based probes
In: Molecular & cellular proteomics, Vol. 6, no. 10, pp. 1761-1770, 2007.

6. Jade K. Forwood, Anil S. Thakur, Gregor Gunčar, Mary Marfori, Dmitri Mouradov,
Weining Meng, Jodie Robinson, Thomas Huber, Stuart Kellie, Jennifer L. Martin, David
A. Hume, Boštjan Kobe
Structural basis for recruitment of tandem hotdog domains in acyl-CoA thioesterase 7
and its role in inflammation
In: Proc. Natl. Acad. Sci. U. S. A., Vol. 104, no. 25, pp. 10382-10387, 2007.

7. Uroš Gregorc, Saška Ivanova, Miranda Thomas, Ernesto Guccione, Britt Glaunsinger,
Ron Javier, Vito Turk, Lawrence Banks, Boris Turk
Cleavage of MAGI-1, a tight junction PDZ protein, by caspases is an important step for
cell-cell detachment in apoptosis
In: Apoptosis, Vol. 12, no. 2, pp. 343-354, 2007.

8. Gregor Gunčar, Ching-I. A. Wang, Jade K. Forwood, Trazel Teh, Ann-Maree Catanzariti,
Jeffrey G. Ellis, Peter N. Dodds, Boštjan Kobe
The use of Co2+ crystallization and structure determination, using a conventional
monochromatic x-ray source, of flax rust avirulence protein
In: Acta crystallographica. Section F, Structural biology and crystallization
communications, Vol. 63, pp. 209-213, 2007.

9. Saška Ivanova, Urška Repnik, Lawrence Banks, Vito Turk, Boris Turk
Cellular localization of MAGI-1 caspase cleavage products and their role in apoptosis
In: Biol. chem. (Print), Vol. 388, pp. 1195-1198, 2007.

10. Saša Jenko, Gregor Gunčar, Igor Štern, Gareth J. Morgan, Sabina Rabzelj, Manca Kenig,
Rosemary A. Staniforth, Jonathan P. Waltho, Eva Žerovnik, Dušan Turk
Essential role of proline isomerization in stefin B tetramer formation
In: J. Mol. Biol., Vol. 366, pp. 1569-1579, 2007.

11. Nataša Kopitar-Jerala, Boris Turk
Cleavage of the myristoylated alanine-rich C kinase substrate (MARCKS) by cysteine
cathepsins in cells and tissues of stefin B-deficient mice
In: Biol. chem. (Print), Vol. 388, pp. 847-852, 2007.

12. Marko Mihelič, Dušan Turk
Two decades of thyroglobulin type-1 domain research
In: Biol. chem. (Print), Vol. 388, pp. 1123-1130, 2007.

13. Adaleta Mulaomerović, Alma Halibašić, Elmir Čičkušić, Tina Zavašnik-Bergant, Lejla Begić, Janko Kos
Cystatin C as a potential marker for relapse in patients with non-Hodgkin B-cell lymphoma
In: Cancer lett., Vol. 248, no. 2, pp. 192-197, 2007.

14. Marko Novinec, Robert N. Grass, Wendelin J. Stark, Vito Turk, Antonio Baici, Brigita Lenarčič
Interaction between human cathepsins K, L, and S, Mechanism of elastinolysis and
ihibition by macromolecular inhibitors
In: J. biol. chem., Vol. 282, no. 11, pp. 7893-78902, 2007.

15. Nataša Obermajer, Urška Repnik, Zala Jevnikar, Boris Turk, Marko Kreft, Janko Kos
Cysteine protease cathepsin X modulates immune response via activation of  β2 integrins
In: Immunology (Oxf.), 13 p., [in press] 2007.

16. Poh Chee Ong, Boris Turk, (12 avtorjev)
DNA accelerates the inhibition of human cathepsin V by serpins
In: J. biol. chem., Vol. 272, no. 51, pp. 36980-36986, 2007.

17. Ivan Plantan, Lovro Selič, Tomaž Mesar, Petra Štefanič, Marko Oblak, Andrej Preželj,
Lars Hesse, Miha Andrejašič, Mateja Vilar, Dušan Turk, Andrej Kocijan, Tadeja Prevec,
Gregor Vilfan, Darko Kocjan, Anton Čopar, Uroš Urleb, Tomaž Šolmajer
4-substituted trinems as broad spectrum β-lactamase inhibitors
In: J. med. chem., Vol. 50, no. 17, pp. 4113-4121, 2007.

18. Mihaela Ploscaru, Saša Jenko, Marko Uplaznik, Damjan Vengust, Dušan Turk, Aleš
Mrzel, Dragan Mihailović
Mo6S9-xIx nanowire recognitive molecular-scale connectivity
In: Nano lett. (Print), Vol. 7, no. 6, pp. 1445-1448, 2007.

19. K. B. Sexton, D. Kato, A. B. Berger, Marko Fonović, Steven H. L. Verhelst, Matthew Bogyo
Specificity of aza-peptide electrophile activity-based probes of caspases
In: Cell Death Differ, Vol. 14, pp. 727-732, 2007.

20. Daniel Spira, Olga Vasiljeva, (11 avtorjev)
Cell type-specific functions of the lysosomal protease cathepsin L in the heart
In: J. biol. chem., Vol. 282, no. 51, pp. 37045-37052, 2007.

21. Veronika Stoka, Vito Turk, Dale E. Bredesen
Differential regulation of Smac/DIABLO
In: Neuromol. med., Vol. 9, no. 3, pp. 255-263, 2007.

22. Veronika Stoka, Vito Turk, Boris Turk
Lysosomal cysteine cathepsins: signaling pathways in apoptosis: minireview
In: Biol. chem. (Print), Vol. 388, pp. 555-560, 2007.

23. Zoran Štefanić, Dušica Vujaklija, Luka Andrišić, Goran Mikleušević, Miha Andrejašič,
Dušan Turk, Marija Luić
Preliminary crystallographic study of Streptomyces coelicolor single-stranded DNA-binding protein
In: Croat. chem. acta, Vol. 80, no. 1, pp. 35-39, 2007.

24. Thomas Charles Terwilliger, Dušan Turk, (9 avtorjev)
Interpetation of ensembles created by multiple iterative rebuilding of macromolecular models
In: Acta crystallogr., D Biol. crystallogr., Vol. 63, pp. 597-610, 2007.

25. Boris Turk, Veronika Stoka
Protease signalling in cell death: caspases versus cysteine cathepsins
In: FEBS lett., vol. 581, pp. 2761-2767, 2007.

26. Olga Vasiljeva, Thomas Reinheckel, Christoph Peters, Dušan Turk, Vito Turk, Boris Turk
Emerging roles of cysteine cathepsins in disease and their potential as drug targets
In: Curr. pharm. des., Vol. 13, no. 3, pp. 385-401, 2007.

27. Steven H. L. Verhelst, Marko Fonović, Matthew Bogyo
A mild chemically cleavable linker system for funtional proteomic applications
In: Angew. Chem. (Int. ed., Print), Vol. 46, pp. 1284-1286, 2007.

28. Ching-I. A. Wang, Gregor Gunčar, Jade K. Forwood, Trazel Teh, Ann-Maree Catanzariti,
Gregory J. Lawrence, Fionna E. Loughlin, Joel P. Mackay, Horst Joachim Schirra, Peter
A. Anderson, Jeffrey G. Ellis, Peter N. Dodds, Boštjan Kobe
Crystal structures of flax rust avirulence proteins AvrL567-A and -D reveal details of the
structural basis for flax disease resistance specificity
In: Plant cell, Vol. 19, no. 9, pp. 2898-2912, 2007.

29. Tina Zavašnik-Bergant, Boris Turk
Cysteine proteases: destruction ability versus immunomodulation capacity in immune cells
In: Biol. chem. (Print), Vol. 388, no. 11, pp. 1141-1149, 2007.

30. Eva Žerovnik, Miha Škarabot, Katja Škerget, Silva Giannini, Veronika Stoka, Saša Jenko,
Rosemary A. Staniforth
Amyloid fibril formation by human stefin B: influence of pH and TFE on fibril growth and morphology
In: Amyloid (Carnforth), Vol. 14, no. 3, pp. 237-247, 2007.

31. Aleš Premzl
Uporabnost protiteles v biokemiji in medicini
In: Kem. šoli, Letn. 19, No. 2, pp. 22-28, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Nataša Obermajer, Aleš Premzl, Janko Kos

Terapevtska monoklonska protitelesa
In: Biološka zdravila: od gena do učinkovine, Borut Štrukelj, ed., Janko Kos, ed., 1. izd.,
Ljubljana, Slovensko farmacevtsko društvo, 2007, pp. 532-578.

2. Dušan Turk
Density modification in MAIN
In: Evolving methods for macromolecular crystallography: proceedings of the NATO
Advanced Study Institute on Evolving Methods for Macromolecular Crystallography: the
structural path to the understanding of the mechanisms of action of CBRN agents, 19-28
May 2005, Erice, Italy(NATO science series, series II., Mathematics, physics and chemistry,
vol. 254), Randy J. Read, ed., Joel Sussman, ed., Springer Verlag, 2007, pp. 111-122.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Slavko Čeru, Nataša Kopitar-Jerala, R. Layfield, Eva Žerovnik

Amyloid fibrillation and amyloid-induced toxicity of cystatins: from in vitro to cellular studies
In: Chemistry for life sciences: Poland 2007, procedings of the 2nd European
Conference, 4-8 September 2007, Wroclaw, Poland, Marek Cebrat, ed., Wroclaw
[Poland], University of Wroclaw, Faculty of Chemistry, 2007, pp. 7-14.

Regular Papers
1. Nataša Obermajer, Urška Repnik, Zala Jevnikar, Marko Kreft, Janko Kos

Immunosupressive activity of cysteine protease cathepsin x via activation of beta-2
integrins
In: FEBS Advanced Lecture Course, Matrix Pathobiology, Signaling and Molecular Targets,
May 21-26, 2007, Patras, Greece: programme & abstracts, [S.l., s.n.], 2007, p. 96.

2. Željko Pogačnik, Miha Andrejašič, Igor Štern, Mateja Galež, Simona Murko
Baghouse fines of coralline limestone or fossil coral with calcium carbonate: results of
preliminar research
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In: Mednarodna konferenca “Gospodarjenje z odpadki, okoljska geotehnologija in trajnostni
razvoj”: ICWMEGGSD’07 - GzO’07, Avgust 28.-30.,2007, Ljubljana, Slovenija, Ljubljana,
Naravoslovnotehniška fakulteta, Oddelek za geotehnologijo in rudarstvo, 2007, 11 str..

THESES
Ph. D. Theses
1. Lea Bojič: Molecular mechanisms of apoptosis triggered by lysosomal proteases, (Boris Turk)
2. Dejan Caglič: The role of lysosomal cysteine cathepsins in human chondrocyte cell lines (Boris Turk)
3. Saška Ivanova: Proteins from the DLG, ZO and MAGI subfamilies as substrates for

cellular proteases during apoptosis (Boris Turk)
4. Tomaž Langerholc: Expression and characterization of cystatin F and its role in antigen

presentation (Boris Turk)

5. Marko Mihelič: Interaction of mouse and human cathepsins L and S with the inhibitory
ragment of MHC class II associated p41 form of invariant chain (Dušan Turk)

6. Miha Pavšič: The role of thyroglobulin type-1 modules in regulation of activity of
proteases (Brigita Lenarčič)

B. Sc. Theses
1. Ana Bombač: Involvement of cysteine cathepsins in apoptosis in SH-SY5Y

neuroblastoma and T89G glioblastoma cell lines (Vito Turk)
2. Jožef Molek: Identification of caspases cleavage sites in protein DLG1 (Vito Turk)
3. Nina Vidergar: Retroviral transduction for generation of stable cell lines which express

Cln genes (Vito Turk)

INTERNATIONAL PROJECTS
1. Chemical Genomics by Activity Monitoring of Proteases

6. FP, CAMP
LSHG-CT-2006-018830
EC; Dr. Manuel Morillas, Universitat Autonoma de Barcelona, Institut de Biotechnologia
i de Biomedicina (IBB), Bellaterra (Cerdanyola del Vallès), Spain
Prof. Boris Turk

2. High Throughput Development of Drugs for Immunotherapy of (Auto) immune
Diseases Drugs for Therapy
6. FP, MRTW-CT-2004-512385
EC; Prof. Frits Koning, Leiden University Medical Center, Leiden, The Netherlands
Prof. Dušan Turk

3. Safe Production and Use of Nanomaterials
NANOSAFE2, 6. FP
NMP2-CT-2005-515843
EC; Commissariat a l’Energie Atomique, Grenoble, France
Prof. Boris Turk, Asst. Prof. Maja Remškar, Marko Žumer, B. Sc., Andrej Detela, B. Sc.

4. Intracellular Protease Signaling induced by Homopolymeric Amino Acid (HPAA) Tracts
RG105, 0024/2006-C
International Human Frontier Science Program Organisation, Strasbourg, France
Prof. Boris Turk

5. FEBS Fellowship for Dr. Zoran Štefanić
FEBS - Federation of European Biochemical Societies, Prof. Maciej Nalecz, UNESCO, SB/
BES, B3.29, Paris, France
Prof. Dušan Turk

6. Proteolytic Activities in Trypanosoma Cruzi: Cruzipain, Metacaspase, Serine
Carboxypeptidase
BI-AR/06-08-03
Prof. Juan Jose Cazzulo, Instituto de Investigaciones Biotechnologicals, Instituto
Tecnologico de Chascomus, Universidad Nacional de General San Martín- CONICET, San
Martin, Provincia de Buenos Aires, Argentine
Prof. Vito Turk

7. Izabrane tačkaste mutacije aromata u čovječijim stefinima A i B. Uticaj na stabilnost,
dimerizaciju in svijanje proteina
Chosen Site-mutations of Aromatic Amino Acids in Human Stefins A and B. Influence
on Dimerization, Folding and Aggregation
BI-BIH/05-06-001
Prof. Selma Berbić, Farmacevtska fakulteta, Univerza v Tuzli, Tuzla, Bosnia and Herzegovina
Asst. Prof. Eva Žerovnik

8. Izabrane tačkaste mutacije aromata u čovječijim stefinima A i B. Uticaj na stabilnost,
dimerizaciju i svijanje proteina

BI-BIH/06-08/001
Prof. Selma Berbić, Medicinski fakultet, Univerza v Tuzli, Tuzla, Bosnia and Herzegovina
Asst. Prof. Eva Žerovnik

9. The influence of tick saliva cystatin on the functioning of human dendritic cells
BI-CZ/07-08-020
Prof. Libor Grubbhofer, Faculty of Biological Sciences, University of South Bohemia,
Česke Budejovice, Czech Republic
Dr. Tina Zavašnik Bergant

10. Mechanisms of Apoptosis and Aging as Revealed by Yeast and Mammalian Cell Models
BI-IN/06-07-011
Prof. Roy Nilanjan, National Institute of Pharmaceutical Education and Research
(NIPER), Punjab, India
Asst. Prof. Eva Žerovnik

R & D GRANTS AND CONTRACTS
1. The effect of citrullination of extracellular matrix proteins to degradation by cysteine

and metalloproteases in arthritic joints
Prof. Dr. Boris Turk

2. The role of cysteine proteinases and their  inhibitors in endotoxin tolerance
Dr. Nataša Kopitar Jerala

3. Cathepsin F, a novel cysteine protease involved in neuronal ceroid lipofuscinosis
Asst. Prof. Veronika Stoka

4. Role of cysteine cathepsins as immunomodulators in rheumatoid arthritis
Prof. Dr. Boris Turk, Dr. Urška Repnik

RESEARCH PROGRAMS
1. Structural Biology

Prof. Dr. Dušan Turk
2. Proteolysis and its regulation

Prof. Dr. Vito Turk

NEW CONTRACT
1. Hybridoma cell line development

Lek farmacevtska družba d.d.
Asst. Prof. Aleš Premzl

VISITORS FROM ABROAD
1. Dušana Majera, Bački Petrovac, Serbia, 01.01.do 31.12.2007, (Stipendist Marie Curie

Actions: Research Training Network)
2.  prof. dr. Ana Marušič, Department of Physiology and Immunology, University School

of Medicine, Zagreb, 2. 2. 2007
3. prof. dr. Danka Grčević, Department of Physiology and Immunology, University School

of Medicine, Zagreb, Croatia, 2. 2. 2007
4. dr. Veronique Vandevoorde, , , , , ECDO , Brussels, Belgium, 21. 4. 2007
5. mag. Aida Kriještorac, University of Tuzla, Faculta of Farmacy, Tuzla, Bosnia and

Hercegovina, 3.06. do 2.07.2007 in 03.09. do 15.10.2007 (Scientific research cooperation)
6. prof. dr. George L. Kenyon, College of Farmacy, University of Michigan, USA, 18.6.2007

7. prof. dr. Nobuhiko Katunuma, Tokushima Bunri University, Institute for Health
Sciences, Tokushima, Japan , 21.09. do 22.09.2007

8. Zoran Štefanić, Ruđer Bošković Institute, Physical Chemistry - Laboratory for Chemical
and Biologycal Cristalization, Zagreb, Croatia, 01.10. – 31.12.2007

9. prof. dr. Selma Berbić, Univerity of Tuzla. Medical Faculty, Bosnia and Hercegovina 1.10.
do 15.10.2007

10. prof. dr. Mauro Piacentini,University of Rome »Tor Vergata«, Rome 27. 09. 2007
11. prof. dr. David Huang, prof.dr. Zahra Zakeri and prof.dr. Richard Lockshin, 25. 10. 2007
12. prof. dr. Gerd Multhaup, Institute of Chemistry, Free University Berlin, Germany, and

prof.dr. Robert Layfield, School of Biomedical Sciences, University of Nottingham, UK,
5. – 7. 10. 2007

13. prof.dr.Selma Kanazir, University of Belgrade, prof.dr. Marko Živin ,University of
Ljubljana, Medical Faculty, Serbia,  6. 12. 2007
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STAFF
Researchers
1. Dr. Iztok Dolenc
2. Dr. Nataša Kopitar-Jerala
3. Prof. Brigita Lenarčič*
4. Prof. Metka Renko*
5. Asst.. Prof. Veronika Stoka
6.6.6.6.6. PPPPPof. Boris Tof. Boris Tof. Boris Tof. Boris Tof. Boris Turururururk**, Headk**, Headk**, Headk**, Headk**, Head
7. Prof. Dušan Turk**
8. Pof. Vito Turk**
9. Dr. Tina Zavašnik Bergant
10. Asst.Prof.  Eva Žerovnik
Postdoctoral associates
11. Dr. Marko Fonović
12. Dr. Gregor Gunčar
13. Dr. Saša Jenko Kokalj
14. Dr. Gregor Kosec
15. Dr. Marko Mihelič
16. Dr. Kristina Orešić
17. Asst.Prof. Aleš Premzl, left  1. 12. 2007
18. Dr. Urška Repnik
19. Dr. Jerica Rozman Pungerčar, left  1. 5. 2007
20. Dr. Igor Štern, left  1. 11. 2007
21. Dr. Olga Vasiljeva
Postgraduates
22. Miha Andrejašič, B.Sc.
23. Dr. Lea Bojič
24. Dejan Caglič, B. Sc.
25. Slavko Čeru, B. Sc.

26. Blanka Hanzlowsky, M. Sc.
27. Dr. Saška Ivanova
28. Martina Klarić, B. Sc.
29. Špela Konjar, B. Sc.
30. Tomaž Langerholc, B. Sc., left  1. 10. 2007
31. Marko Novinec, B. Sc.
32. Miha Pavšič, B.Sc., left  1. 7. 2007
33. Ana Petelin, B. Sc.
34. Urška Požgan, B. Sc.
35. Jure Pražnikar, B. Sc.
36. Vida Puizdar, M. Sc
37. Miha Renko, B. Sc.
38. Barbara Sobotič, B. Sc.
39. Dejan Suban, B. Sc.
40. Katja Škerget, B. Sc.
41. Aleš Špes, B. Sc.
42. Ajda Taler, B. Sc.
Technical officers
43. Andreja Doberšek, B. Sc.
44. Andreja Sekirnik,  B. Sc.
45. Ivica Štefe, B. Sc.
46. Mojca Trstenjak Prebanda, B. Sc.
Technical and administrative staff
47. Igor Koprivec
48. Louisa Johanna Kroon Žitko
49. Polonca Pirš Kovačič
50. Zvonka Vadnjal
51. Barbara Vrtačnik
52. Katarina Zajc, left  1. 8. 2007

* Full-time faculty member
** Part-time faculty member
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DEPARTMENT OF MOLECULAR
AND BIOMEDICAL SCIENCES B-2

Head:

Prof. Igor Križaj

The research programme of the Department of Molecular and Biomedical Sciences is
focused mainly on basic research in protein biochemistry, molecular and cellular biology,
and genetics. The primary goal of our investigations is a new understanding of mammalian
(patho)physiology, with the aim of improving human and animal health.
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The major research topic of the department is secreted phospholipases A2 (sPLA2s), both those from animal

toxins and those endogenous to humans. We are interested in the molecular mechanisms of the action of toxic
sPLA2s, particularly those with presynaptic neurotoxicity, anticoagulant activity and myotoxicity, as well as in the
roles of endogenous sPLA2s in the pathological and physiological processes in mammals.

One of the characteristic pathologic effects of neurotoxic sPLA2s is their damage to mitochondria. Following
the discovery of endogenous sPLA2 in the mitochondria of neuronal cells and the colocalization of the fluorescently
labelled ammodytoxin A (AtxA), a model neurotoxic sPLA2 from the venom of the long-nosed viper (Vipera a.
ammodytes), with mitochondria in the PC12 cell line, we focused in the past year on the characterization of the
influence of AtxA on mitochondria in this cell line. We followed the formation of free radicals and the changes to
the mitochondrial membrane potential in differentiated and non-differentiated PC12 cells after they were exposed
to AtxA or some other sPLA2. We also measured these parameters on isolated
mitochondria. Some of the studies were performed in the scope of a
bilateral project in collaboration with the University of Perugia.

In the past year we arranged and analyzed the results of the study of
the molecular mechanism of action of AtxA on mouse and rat neuro-
muscular preparations ex vivo (Figure 1), obtained in the trilateral NATO Collaborative Linkage Grant collaboration
with Newcastle University and the University of Strathclyde in Glasgow. One of the most important riddles to solve
in order to reveal the molecular basis of the action of the presynaptically
toxic sPLA2s is to structurally identity their specific receptor on the
presynaptic membrane of a motoneuron. Using the radioactive derivative
of AtxC, a natural isoform of AtxA, the N-type receptors, tentatively the key
receptors for expressing the neurotoxicity of sPLA2s, could not detected in
the rat’s brain. However, similar receptors were found in the electric organ
(modified peripheral nerve system) of Torpedo marmorata and we started
to develop the isolation procedure from this tissue. We also looked for specific
Atx receptors in lipid rafts, but until now we have not found any new
receptors. It is known that receptors for natural neurotoxins are not
exclusively of a protein nature; they can also be glycolipids. From presynaptic
membranes of the porcine cerebral cortex we isolated the glycolipid fraction
and evaluated the interaction of Atx with this fraction. The interaction of
Atx with glycolipids was also studied on artificial vesicles prepared from the
pure (glyco)lipid components in known ratios. In collaboration with the
Institute of Biochemistry from the Medical Faculty, University of Ljubljana,
we continued with the study of the influence of Atx on the G-protein-coupled
receptors in rat-brain neurons. At present, the activation of G-proteins can
be neither confirmed nor ruled out.

To advance the study of sPLA
2, the development of new molecular tools is

necessary. For this purpose we constructed an original photo-reactive derivative
of AtxC, sulfo-SBED-AtxC. Its preparation, characterization and use we described
in the paper [COBISS.SI-ID 20950823]. Using this derivative we discovered two
novel neuronal binding proteins for Atx, developed a more effective procedure
to isolate R25, which is the Atx receptor in neuronal mitochondria, and studied
the topology of interactions between Atx and its known binding proteins,
calmodulin (CaM), protein disulphide isomerase, 14-3-3 proteins and the

Figure 1: Longitudinal section of a mouse soleus muscle exposed to
Alexa546-conjugated AtxA revealed a perisynaptic localization of the toxin
derivative. The red fluorescence signal belongs to the Alexa-conjugated
toxin, while the AChR (postsynaptic localization) were counter-labelled
with green fluorescence using FITC-conjugated α-bungarotoxin.

New substances and molecular tools to improve
human and animal health.
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activated blood-coagulation factor X (FXa). Based on these studies we built a
model of the Atx–CaM complex (Figure 2). On a mouse motoneuronal cell line
and using sulfo-SBED-AtxC we unambiguously demonstrated, for the first time,
that the sPLA2 was translocated into the cytosol of a eukaryotic cell (publication
submitted). We demonstrated that the internalization of the Atx into neuronal
cells is highly dependent on the presence of calcium (Ca2+) ions in the
extracellular space. In the absence of Ca2+, the neurotoxin was still internalized,
but to a much lesser extent. Ca2+ ions are important for the enzymatic activity
of Atx, which is essential for its neurotoxicity. After the internalization of Atx
into the model mouse motoneurons, we observed a significant reduction in
the staining intensity for two synaptic vesicle proteins, synaptophysin and
synaptotagmin, as well as a reorganization of the F-actin cytoskeleton. Atx also
induced the cell death of motoneurons, probably through the mitochondrial
pathway, which we still have to investigate in detail. By using fluorescently
labelled Atx and antibodies to clathrin, we showed that Atx internalized largely
by clathrin-mediated endocytosis, although other pathways, such as through
synaptic vesicles, could not be excluded. The toxin uptake was efficiently
suppressed by the addition of a nontoxic and enzymatically active sPLA2,
ammodytin I2, indicating the presence of specific receptors on the surface of
motoneuronal cells involved in the internalization. Based on the results obtained,
we conclude that Atx, following the internalization into the neuronal cell (Figure

3), undergoes intracellular trafficking to different organelles and, to some extent, also into the cytosol. Until now we
have not been able to clearly demonstrate the presence of similar or identical receptors on the presynaptic membrane of
the neuro-muscular junction of the victim of a snake bite and on the model motoneurons.

Aiming to develop a method for the targeted therapy of cancer, we prepared the conjugate between sulfo-
SBED-AtxC and “targeting” antibodies that specifically recognized CaCo-2 cancer cells and internalized the toxin
into these cells [COBISS.SI-ID 21313831].

Collaborating in a bilateral project, we succeeded together with our colleagues from the Institute Pasteur in
Paris to crystallize AtxA, its N-terminal fusion mutant and AtxC and determine their tridimensional structures. In
the past year we also continued to search for conditions to crystallize AtxA in a complex with FXa. The purpose of
these studies is to develop innovative anticoagulant drugs on the basis of the structure of AtxA that is interacting
with FXa. We also continued with the cocrystallization of AtxA and its cytosolic target protein CaM. We proved that
concentrations of Ca2+ present in the cytosol of eukaryotic cells support the interaction between Atx and CaM
(publication submitted), an additional argument in favour of our hypothesis about the intracellular action of
presynaptically neurotoxic sPLA2s, which we described in detail in the invited review paper [COBISS.SI-ID 21173543].

Related to this hypothesis, the observation that the enzymatic activity of Atx
increases substantially when it is in a complex with CaM is very interesting.
Kinetic studies of the activation of enzyme activity of Atx and some other
sPLA2s in the presence of CaM are underway.

In this year we concluded an extensive study on the action of
enzymatically inactive myotoxic phospholipases using ammodytin L (AtnL),
a group IIA sPLA2 homologue, as a model [COBISS.SI-ID 21167399]. A
characteristic of these myotoxins is that the Asp-49 residue in the so-called
“calcium binding loop” is usually substituted with a Lys or rarely with a Ser
residue. AtnL is one of the two known Ser-49 homologues. In addition to
this replacement, several other substitutions can be found in the molecules
of enzymatically inactive snake sPLA2s in the region of the Ca2+ binding loop
that is involved in the coordinative binding of a cofactor, Ca2+ ion, essential
for the catalytic activity of sPLA

2
 enzymes. By site-directed mutagenesis, we

prepared two enzymatically active quaternary mutants of AtnL (H28Y/
L31V,W/N33G/S49D), differing at position 31. The LV-mutant possessed Val,
while the LW-mutant had Trp at this place. Both mutants, in contrast to the
recombinant wild-type AtnL, efficiently hydrolyzed phospholipid vesicles of
different compositions, as expected, LW-mutant being approximately 50-fold
more active than the LV-mutant. In contrast to AtnL, but similarly to AtxA, a
homologous neurotoxic sPLA2, both mutants exhibited enzyme-activity-
dependent membrane damage. However, both mutants also exhibited the

Figure 2: The tridimensional model of the complex between AtxA (green)
and CaM.

Figure 3: Time course of the internalization of fluorescently labelled
AtxA(N79C)-Texas Red into the cells of a motoneuronal line (A, after 2
min; B, D and E, after 15 min; C, after 60 min; E, fluorescently labelled
AtxA in the cell, additionally stained by specific antibodies to AtxA
(green)).
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potent Ca2+-independent disruption of vesicle integrity, a characteristic of
AtnL, but not of AtxA. Although the LV and, especially, the LW-mutant display
higher cytotoxicity and higher lethal potency, they have a lower Ca2+-
independent membrane-damaging potency and reduced specificity in
targeting muscle fibres in vitro than AtnL. Our results indicate that during
evolution the Lys-49 and Ser-49 sPLA2 myotoxins have lost their Ca2+-binding
ability and enzymatic activity through subtle changes in the Ca2+-binding
network. At the same time, the rest of the catalytic machinery has not been
affected, thereby optimizing their Ca2+-independent membrane-damaging
ability and myotoxic activity.

In the scope of a bilateral project with the Institute of Immunology in
Zagreb and in collaboration with the Bia Separations company from
Ljubljana we developed a rapid chromatographic method for an accurate
determination of the Atx content in venoms of Vipera a. ammodytes
specimens [COBISS.SI-ID 21233959]. A high correlation was found between
the content of Atx in the venom and the suitability of the venom for the
preparation of high-quality antiserum by animal immunization. Our findings
will lower the price of high-quality antiserum production and reduce the
work on animals in the process of their preparation.

Studying the role of endogenous sPLA2s in physiological and pathological
processes in mammals we designed oligonucleotide primers and optimized the PCR
conditions for the amplification of the mRNA of the four enzymatically most active
sPLA2 groups in mouse, rat and human. In addition, we prepared several plasmid constructs to investigate the roles of human
endogenous sPLA2s in cancer diseases and began with the culturing of cell lines of breast-cancer origin.

The research on sPLA2 inhibitors is conveyed in the first place, aiming to discover new molecules to control the
activity of endogenous as well as exogenous sPLA2. In 2007 we finalized the characterization of the sPLA2 inhibitor from
the serum of Vipera a. ammodytes and published the results [COBISS.SI-ID 21233703].

Other pharOther pharOther pharOther pharOther pharmacologically activmacologically activmacologically activmacologically activmacologically active come come come come components frponents frponents frponents frponents from naturom naturom naturom naturom natural tal tal tal tal toooooxinsxinsxinsxinsxins
In 2007 we continued with our research on the Vipera a. ammodytes venom components that affect hemostasis.

In particular we focused on the biochemical and pharmacological characterization of hemorrhagic and nonhemorrhagic
metalloproteinases (MP). The description of fibrinogenolytic ammodytase with a high application potential for the
therapy of thromboses was published [COBISS.SI-ID 20706855]. We also prepared an application for a project, the goal
of which is to develop the ammodytase towards its medical use. We tested the influence of this snake venom MP on
epithelial cells. With the development of specific antibodies against the most toxic components of the Vipera a.
ammodytes venom we continued, together with the Institute of Immunology in Zagreb, the work on preparing safer
antisera for the treatment of envenomed patients. In addition to neurotoxic Atx these are also hemorrhagic MP. The
produced antibodies have also been successfully used in purification procedures as well as during further characterization
of these venom components.

This year we started work on the EU 6FP integrated project “Conco”. As
one of the 20 partners we have been involved in the analysis of genome and
venom proteome of the venomous fish-hunting cone snail Conus consors, the
preparation of the synthetic polypeptide venom library and pharmacological
screening, aiming at discovery of drug leads to develop new biological drugs.

Phenomics in yPhenomics in yPhenomics in yPhenomics in yPhenomics in yeaseaseaseaseast t t t t SaccharSaccharSaccharSaccharSaccharomomomomomyyyyyces cerces cerces cerces cerces cereeeeevisiaevisiaevisiaevisiaevisiae
We have developed an experimental method and the underlying

bioinformatics tools for a quantitative determination of the growth rates of
yeast strains with agar-based assay; this enables a high-throughput chemical
genomics analysis. In combination with genetic interaction data, this approach,
named “context-dependent genetic interaction analysis”, enables the
identification of drug targets, the mechanisms of the action of small molecules
or proteins, and gene function (Figure 4).

Using this approach we have been studying the cellular responses to
different perturbations of membranes and lipid metabolism. We have started
identifying the genes that build a core network that regulates lipid and
membrane homeostasis in eukaryotic cells.

Figure 4: Context-dependent genetic interaction analysis. Three networks
of interactions between functionally related yeast genes, determined
through genetic interactions with a studied gene, and identifying the
function of the studied gene under three different conditions (A, B and C,
respectively).

Figure 5: Images of 12 identified strains, out of a total of 4800 tested,
with aberrant peroxisome biogenesis.

Department of Molecular and Biomedical Sciences B-2
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In collaboration with the University of Graz, Austria, we have developed a high-throughput method for the
analysis of organelle biology (biosynthesis, inheritance, proliferation and degradation) in the context of all yeast
single-gene deletion yeast strains (Figure 5).

We have rigorously shown that the combination of gene expression and genetic interaction data can be used to
accurately predict the mechanism of action of pharmacologically active substances (publication submitted). In
collaboration with the Faculty of Computer and Information Sciences of the University of Ljubljana, we have
developed a computational method for the implementation of this discovery (Figure 6).

In collaboration with the University of Pavia we have developed a methodology for learning gene-regulatory
networks from DNA microarray data based on the integration of different data and knowledge sources. We applied
the method to S. cerevisiae experiments, focusing our attention on cell-cycle regulatory mechanisms, and
biologically evaluated it on known cell-cycle genes against independent knowledge sources [COBISS.SI-ID 21202727].

EEEEEvvvvvolutionarolutionarolutionarolutionarolutionary genomics of try genomics of try genomics of try genomics of try genomics of transansansansansposable elements and functional sposable elements and functional sposable elements and functional sposable elements and functional sposable elements and functional studies of rtudies of rtudies of rtudies of rtudies of reeeeetrtrtrtrtroooootrtrtrtrtransansansansansposonsposonsposonsposonsposons
We continued our research on the eukaryotic transposable elements. Analyses of diverse eukaryotic genome

databases provided the answers to numerous interesting questions. The genome architectures of mammals and
birds are quite unusual, since they have lost the diversity of transposable elements, but the remaining transposable
elements reached very high copy numbers and have reshaped these genomes. Until now it was not known when
and why such huge changes occurred. The answers are hidden in the genomes of land vertebrates and especially
in those of reptiles. In the genomes of the lizard (Anolis carolinensis), crocodiles and turtles we analyzed numerous

retroelements and DNA transposons. Very large retroelement diversity was
discovered in the lizard genome, but not in the genomes of crocodiles and
turtles. With the help of the palaeogenomic analysis of transposable elements
in diverse reptilian groups and a planetary-biological approach we found
the answer to the long-standing question of why mammalian and avian
genomes are so different and unique among the metazoans. In the genome
of the lizard (Anolis carolinensis) we analyzed the L1 retrotransposons,
and discovered an enormous L1 diversity, which is currently the highest
among the vertebrates. We found more than 150 diverse L1 families; the
copy numbers of L1s per family are very variable. This discovery is very
important, since it provides direct evidence that the L1 repertoire in the
genome of the mammalian ancestor was also very rich. Fungi, our closest
opisthokont relatives, and the metazoans possess very different transposable
element contents. Until now it was not explained when and how the metazoa-
specific transposable element groups originated. We analyzed the
transposable elements in the genomes of the most ancestral metazoan
lineages, in sponges and cnidarians. We found that the majority of the
metazoa-specific transposable element groups originated very early in the
last common ancestor of Metazoa and that some smaller transposable
element lineages originated later. These analyses also provided evidence for
the enormous diversity of retroelements and DNA transposons in the
genomes of sponges and cnidarians that is much higher than in vertebrates.
The analyses of DNA transposons and retroelements in the key eukaryotic
lineages provided the answer to the crucial question about the origin and

evolution of DNA transposons and retroelements in eukaryotes. By analysing more than 300 eukaryotic genomes
we provided the evidence about where and when particular superfamilies of DNA transposons and retroelements
originated and also the mechanisms of their evolution. We studied the horizontal gene transfer in mammals, since
we are the pioneers in this field, and reported in 1995 the first such example [COBISS.SI-ID 10623015]. The availability
of a very large number of mammalian genomes from all three major mammalian lineages has enabled the study of
horizontal gene transfer in mammals. We found that horizontal transfer is not limited to the retroelements, and we
found a number of new examples of the retroelement horizontal transfers between insects and their predators
(insectivores and bats). During the evolution of chromoviruses we found unusual Metaviridae with unique targeting
domains (e.g., the PHD domain) and additional ORFs (envelope proteins). The availability of the numerous genomes
of the unicellular and basal eukaryotes enabled an analysis of the origin and evolution of the PHD domain and
envelope proteins in eukaryotic Metaviridae. We also studied the interactions among the proteins involved in RNA
metabolism (P bodies) and the proteins of the LTR (HERV-K) and non-LTR retrotransposons (LINE-1). The
colocalization of the proteins, encoded by the LTR and non-LTR retrotransposons, and the APOBEC3 proteins was
studied in mammalian cells.

Figure 6: Schematic representation of the method for the prediction of the
mechanism of action of pharmacologically active substances based on
gene expression and genetic interaction data. Experimental data on the
effects of the perturbagen on the transcriptome and on its genetic
interactome, together with literature data on the nature of the effect of the
regulators in genetic interaction with genes with a significantly changed
expression level, are used as input data. The method generates a wiring
diagram of a hypothetical model of the molecular mechanism of the
action of the perturbagen.



151Annual Report 2007

Some outstanding publications in 2007

1. Okeoma, C.M., Lovšin, N., Peterlin, B.M. and Ross, S.R. (2007) APOBEC3 inhibits mouse mammary tumour
virus replication in vivo. Nature 445, 927–930. [COBISS.SI-ID 20903975]

2. Pungerčar, J. and Križaj, I. (2007) Understanding the molecular mechanism underlying the presynaptic toxicity
of secreted phospholipases A2 (review). Toxicon 50, 871–892. [COBISS.SI-ID 21173543]

3. Petan, T., Križaj, I. and Pungerčar, J. (2007) Restoration of enzymatic activity in a Ser-49 phospholipase A2

homologue decreases its Ca2+-independent membrane damaging activity and increases its toxicity. Biochemistry
46, 12795–12809. [COBISS.SI-ID 21167399]

4. Šribar, J., Kovačič, L., Draškovič, P., Faure, G. and Križaj, I. (2007) The first phospholipase inhibitor from the
serum of Vipera ammodytes ammodytes. FEBS J. 274, 6055–6064. [COBISS.SI-ID 21233703]

5. Ferrazzi, F., Magni, P., Sacchi, L., Nuzzo, A., Petrovič, U. and Bellazzi, R. (2007) Inferring gene regulatory networks
by integrating static and dynamic data. Int. J. Med. Inform. 76, 462–475. [COBISS.SI-ID 21202727]
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ORIGINAL ARTICLES
1. Lidija Kovačič, Jernej Šribar, Igor Križaj

A new photoprobe for studying biological activities of secreted phospholipases A2
In: Bioorg. chem., Vol. 35, pp. 295-305, 2007.

2. Adrijana Leonardi, Jay W. Fox, Alenka Trampuš-Bakija, Igor Križaj
Ammodytase, a metalloprotease from Vipera ammodytes venom, possesses strong
fibrinolytic activity
In: Toxicon (Oxford), Vol. 49, pp. 833-842, 2007.

3. Toni Petan, Igor Križaj, Jože Pungerčar
Restoration of enzymatic activity in a Ser-49 phospholipase A2 homologue decreases its
Ca2+ -independent membrane-damaging activity and increases its toxicity
In: Biochemistry (Easton), Vol. 46, no. 44, pp. 12795-12809, 2007.

4. Jernej Šribar, Lidija Kovačič, Petra Draškovič, Grazyna Faure, Igor Križaj
The first phospholipase inhibitor from the serum of Vipera ammodytes ammodytes
In: FEBS journal, Vol. 274, pp. 6055-6064, 2007.

5. Okeoma, C.M., Lovšin, N., Peterlin, B.M., Ross, S.R.
APOBEC3 inhibits mouse mammary tumour virus replication in vivo. Nature 445, 927-930.

6. Fulvia Ferrazzi, Paolo Magni, Lucia Sacchi, Angelo Nuzzo, Uroš Petrovič
Inferring gene regulatory networks by integrating static and dynamic data
In: MIE 2006: Ubiquity - Technologies for Better Health in Aging Societies(International journal
of medical informatics, vol. 76, issue 1, suppl. 3, 2007), 20th International Congress of the
European Federation for Medical Informatics, August 27-30, 2006, Maastricht, Netherlands,
Amsterdam, Elsevier, 2007, Vol. 76, no. 1, suppl. 3, pp. S462-S475, 2007.

BIBLIOGRAPHY
7. Sabotič, J., Galeša, K., Popovič, T., Leonardi, A., Brzin, J.

Comparison of natural and recombinant clitocypins, the fungal cysteine protease
inhibitor. Protein expr. purif. 53, 104-111.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Jože Pungerčar, Igor Križaj

Understanding the molecular mechanism underlying the presynaptic toxicity of
sercerted phospolipases A2
In: Toxicon (Oxford), Vol. 50, pp. 871-892, 2007.

B. SC. THESES
1. Mitja Lah: Development of the method for simultaneous isolation of six hemostatically

active metalloproteases from the venom of Vipera a. ammodytes and their
characterization  (Igor Križaj).

2. Katjuša Reja Mozetič: Analysis of the molecular mechanisms of action of phenylbutyrate,
phenylacetate and nicotine on yeast Saccharomyces cerevisiae (Uroš Petrovič).

3. Tanja Martinčič: Preparation and characterisation of a recombinant human group V
secretory phospholipase A2 (Jože Pungerčar).

4. Andreja Šmerc: Isolation of caseins from horse milk and development of an
electrophoresis system for their separation (Jože Pungerčar, Peter Dovč).

INTERNATIONAL PROJECTS
1. Applied Venomics of the Cone Snail Species Conus Consors for the Accelerated, Cheaper,

Safe and More Ethnical Production of Innovative Biomedical Drugs
CONCO
6. FP EC; IP
037592, LSHB-CT-2007-03792
EC; Coordinator: Dr. Reto Stöcklin, Atheris Laboratories, Plan-les-Quates - Geneve,
Switzerland
Prof. Igor Križaj

2. Neurotoxic Phospholipases A2 - How They produce the Neuromuscular Blockade and
How to prevent it
NATO Programme Security through Science, Collaborative Linkage Grant
PDD(CP)-(EAP.CLG.980899)
NATO Public Diplomacy Division; Dr. Edward G. Rowan, University of Strathclyde,
Strathclyde Institute of Biomedical Sciences, Department of Physiology &
Pharmacology, Glasgow, Scotland, Great Britain
Prof. Igor Križaj

3. Phospholipases A2 and PEX11 in Fatty Acid Signalling in Yeast
BI-AT/07-08-014
Prof. Sepp D. Kohlwein, University of Graz, Institute of Molecular Biosciences, Graz, Austria
Asst. Prof. Uroš Petrovič

4. Study on the Identification of the Anticoagulant Site of Phospholipases A2 by
Biochemical and Crystallographic Approach

BI-FR/06-PROTEUS-005
Dr. Grazyna Faure, Unité d’Immunologie Structurale, Paris, France
Prof. Igor Križaj

5. Analysis of Immunogenicity of the Long-nosed Viper (Vipera ammodytes ammodytes)
Venom Components
BI-HR/06-07-008
Dr. Beata Halassy Špoljar, Institute of Immunology, Department for Research and
Development, Zagreb, Croatia
Prof. Igor Križaj

6. The Role of Secreted Phospholipases A2 in Mitochondrial Function and Disfunction
BI-IT/05-08-021
Gianfrancesco Goracci, Department of Internal Medicine, Division of Biochemistry-
University of Perugia, Perugia, Italy
Prof. Igor Križaj

R & D GRANTS AND CONTRACTS
1. Phospholipases in yeast Saccharomyces cerevisiae

Prof. Igor Križaj
2. Employment of yeast cell to determine the toxicity of selected neonicotinoids on the

genomic scale
Dr. Uroš Petrovič

3. Computational phenomics
Dr. Uroš Petrovič
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RESEARCH PROGRAM
1. Toxins and biomembranes

Prof. Igor Križaj

NEW CONTRACT
1. Protein N-terminal sequence analysis

Lek farmacevtska družba d.d.
Prof. Igor Križaj

VISITORS FROM ABROAD
1. Dr. Beata Halassy Špoljar, Marija Brgles, Imunološki zavod, Odjel za istraživanje i razvoj,

Zagreb, Croatia, 7. 2. 2007.
2. Dr. Lidija Habjanec, Imunološki zavod, Odjel za istraživanje i razvoj, Zagreb, Croatia, 31. 8. 2007.

3. Dr. Beata Halassy Špoljar, Imunološki zavod, Odjel za istraživanje i razvoj, Zagreb,
Croatia, 19. 10. 2007.

4. Dr. Grazyna Faure, Institut Pasteur, Paris, France, 12.–18. 11. 2007.
5. Prof. Dr. Sepp Kohlwein, Institute of Molecular Biosciences, University of Graz, Austria,

20.–21. 12. 2007.
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External researchers
16. Asst. Nika Lovšin*
17. Asst. Prof. Tadej Malovrh*
18. Prof. Roger H. Pain***
19. Asst. Petra Prijatelj*
20. Asst. Vera Župunski*

* Full-time faculty member
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*** Member of industrial or other organisation
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DEPARTMENT OF
BIOTECHNOLOGY B-3

The application of modern biotechnology in human and veterinary medicine, plant
protection, food production and improving and monitoring a healthy environment

Biologically active proteins from model mushrooms, in particular cysteine protease inhibitors mycocypins,
represented an important part of the research in 2007. We analyzed the inhibitor macrocypin from basidiomycete
Macrolepiota procera (parasol mushroom) at the genetic level and the gene and promoter sequences were
determined. The macrocypin gene structure is the same as that of the cysteine protease inhibitor clitocypin from
basidiomycete Clitocybe nebularis (clouded agaric, clouded funnel). The genetic heterogeneity, on the other hand,
is greater for macrocypin (Mcp) than for clitocypin (Clt), as we identified three macrocypin isoforms (McpA12,
McpA3, McpB) based on the presence of a cysteine residue. The sequence identity deduced from the DNA sequence
among the isoforms was 80–86%, while the identity of the protein sequence was 95%. Macrocypin has similar
biochemical properties to clitocypin, although they share only 21% amino acid sequence identity. Several amino
acids conserved in both inhibitors are probably important for their inhibitory activity.

We analysed mycocypin expression regulation during basidiocarp development using the model basidiomycete
Coprinus cinereus and green fluorescent protein. Two different lengths of clitocypin promoter sequence showed a
similar expression regulation as the constitutively expressed promoter of a glycolysis enzyme from Agaricus bisporus.
On the other hand, different lengths of macrocypin promoters’ sequences showed that different macrocypin isoforms
might have different physiological roles. The specifically localized expression of the macrocypin A12 isoform
promoter in protective tissues during basidiocarp development and in scales on top of the cap and a ring at the
bottom of the stipe in the mature basidiocarp suggests a defensive role for macrocypin A12.

The research of CnSPI (the inhibitor of serine proteases from Clitocybe nebularis) was extended
to studying its inhibitory spectra using the following proteolytic enzymes: trypsin, chymotrypsin,
kallikrein, elastase, thrombin, subtilisin BPN’ and protease K. We also succeeded in analysing the
complete gene for CnSPI, including the promotor and terminator regions. A simple system for the
expression of homogenous recombinant CnSPI with the help of an expression system in bacteria
E. coli was established. Checking of its identity with the native inhibitor is in progress.

In the field of lectins the rough characterization of lactosil lectin 19 kDa, also from C. nebularis
was accomplished. By studying the inhibition of agglutination of erythrocytes after the addition of
di- and polysaccharides from different sources we determined its specificity, which together with
its gene sequence shows for the ricin type of lectin, but with a relatively low similarity. The isolated
lectins from mushrooms were used in the cell systems to test their impact on the proliferation of
immune cells.

Extracts from mushrooms that contained protease inhibitors and lectins were used in the
screening tests for studying the influence on the inhibition of growth of the selected plant bacteria.
Four sorts of mushrooms stood out; they effectively retarded the growth of bacteria in vitro, one
of them also in vivo in a tomato plant. The preliminary results show that the active substance that
causes the inhibition is protein in nature.

The studies of the adaptation of digestive enzymes of the Colorado potato beetle were continued.
The beetles were feeding on different transgenic potato plants with a damaged plant-protection
mechanism (metabolism of jasmonic and salicylic acid). From 17-25 larvae, grown on each plant
construct, the digestive organs were isolated and tested for their activity on substrates of Z-Phe-
Arg-pNA (in the presence and absence of chicken cystatin) and p-Glu-Phe-Leu-pNA. In all cases the
activity in larvae fed on the transgenic plants was lower than on the wild type. The induction of
the inhibitors of cysteine proteases in the leaves of the transgenic plants after the attack of the
Colorado potato beetle was also tested. The lowest percentage of the inhibition was determined in the plants with
the damaged receptor for metiljasmonate.

In higher plants the molecular mechanisms of adaptation of the plant to drought were studied. For this purpose
the 2-D electrophosesis of the cell extracts from the leaves of the model plant Ramonda serbica, which is tolerant
for drying to the humidity in the ear, was optimized. The protein profiles of the desiccated and the control plants

Figure 1: The optimisation of brazzein expression
was performed simultaneously in four fermentors
Minifors (ATR Biotech).

Head:

Prof. Janko Kos
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were obtained. In next step the proteins specific to the response of a plant to the drought will be identified using
mass spectrometry. We demonstrated that a different degree of water deficit affects the activity of different serine
proteases in the leaves of Phaseolus vulgaris.

The research on the endogenous inhibitors of cysteine proteases involved in the immune response of humans
was continued. Previous studies showed cystatin F as an interesting inhibitor, present mainly in immune cells. We
were especially interested in the mechanism of transformation of the inactive dimer form of cystatin F into its
active monomer form. It was determined that the dimeric inhibitor is not the endogenous substrate for the reduction
with the GILT enzyme, which is the only known lysosomal reductase. The N-terminal part of the monomeric inhibitor
can be cleaved in cells with unknown lysosomal protease, which is specifically present in immune cells, but it is not
cysteine cathepsin, legumain, cathepsin D or leukocytic elastase. Using the recombinant cystatin F (the wild type
and the mutant N65A) the kinetics and stechiometry of the binding of cystatin F and legumain and cysteine proteases
of the C13 family were investigated.

The expression of the sweet protein brazzein in Lactococus lactis was
optimized on the fermentor scale level. In cooperation with the Biotechnical
Faculty of the University of Ljubljana a series of 34 experiments of brazzein
expression under controlled conditions were completed. We studied the
influence of pH, the quantity of the inducing agent, the OD at induction, the
composition of the culture medium and the growth in the aerobic conditions
with the addition of hemin on the level of the expression. We determined
the optimal conditions, which resulted in a 17-times increased amount of
the expressed brazzein. The great influence of pH and carbohydrates as the
components of the medium was observed. A new method based on ELISA
was also developed; this allows an accurate quantification of brazzein with
histidine tag in the bacterial lysate and an easier comparison of its quantity
between the samples.

The expression of brazzein was much better in the new system of
Lactococus lactis (plasmid pNZ8148 and strain NZ9000, which is compatible
with plasmid) with an 800-times better yield in comparison with the system
plasmid pMSP3545 – strain IL1403 and comparable with the expression in
bacteria Escherichia coli. Despite the higher expression the secretion to
the medium was not better, which indicates the problem with the crossing
of the cell wall. Brazzein expressed in the new system was not sweet, which
probably indicates the incorrect folding of the protein.

In 2007 the research results of the members of the Department of
Biotechnology were published in 18 articles and reviews with an impact factor and presented at scientific conferences
as invited lectures and posters. The members of the department were also active in the pedagogical field, as they
contributed as lecturers and supervisors to students at the University at Ljubljana, University of Maribor and the JSI
International Postgraduate School. In the past year members of the department received the national Zois award
for research work and the Krka award for student research results.

Some outstanding publications in the past three years

1. T. Langerholc, V. Zavašnik Bergant, B. Turk, V. Turk, M. Abrahamson, J. Kos, Inhibitory properties of cystatin F
and its localization in U937 promonocyte cells. Eur. J. Biochem. 272 (2005), 1535–1545

2. J. Kos, A. Sekirnik, A. Premzl, V. Zavašnik Bergant, T. Langerholc, B. Turk, B. Werle, R. Golouh, U. Repnik, M.
Jeras, V. Turk. Carboxypeptidases cathepsins X and B display distinct protein profile in human cells and tissues.
Exp. Cell Res.306 (2005) 103–113

3. J. Sabotič, D. Gaser, B. Rogelj, K. Gruden, B. Štrukelj, J. Brzin. Heterogeneity in the cysteine protease inhibitor
clitocypin gene family. Biol. Chem. 387 (2006) 1559–1566

4. A. Berlec, Z. Jevnikar, A. Čanžek Majhenič, I. Rogelj, B. Štrukelj. Expression of the sweet-tasting plant protein
brazzein in Escherichia coli and Lactococcus lactis: a path toward sweet lactic acid bacteria. Appl. Microbiol.
Biotechnol. 73(2006) 158–165

5. J. Sabotič, T. Trček, T. Popovič, J. Brzin. Basidiomycetes harbour a hidden treasure of proteolytic diversity. J.
Biotechnol. 128 (2007) 297–307

6. P. Strojan, A. Aničin, B. Svetic, M. Pohar, A. Šmid, J. Kos. Stefin a and stefin B : markers for prognosis in operable
squamous cell carcinoma of the head and neck. Int. J. Radiat. Oncol. Biol.Phys. 68 (2007)1335–1341

Figure 2: Coprinus cinereus. Mushrooms represent a new source of
natural compounds, including lectins, peptidases and their inhibitors.
Many of them are present exclusively in mushrooms.
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Organization of conferences, congresses and meetings

1. Jože Brzin, Jerica Sabotič, members of organizing committee 4th International Medicinal Mushroom Conference
(IMMC4) 23.–27. 9. 2007

2. Janko Kos, Borut Štrukelj: members of scientific board of 7th Meeting of Slovenian Biochemical Society

Awards and appointments

1. prof. Borut Štrukelj: Zois award for research work
2. dr. Tomaž Langerholc: Krka award for doctoral thesis: Preparation and characterization of cystatin F and its

role in antigen presentation (prof. dr. Janko Kos)

Department of Biotechnology B-3

BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Matjaž Hren, Jana Boben, Ana Rotter, Petra Kralj, Kristina Gruden, Maja Ravnikar

Real-time PCR detection systems for Flavescence dorée and Bois noir phytoplasmas in
grapevine: comparision with conventional PCR detection and application in diagnostics
In: Plant Pathol., Vol. 56, pp. 785-796, 2007.

2. Rade Injac, Javor Kac, Samo Kreft, Borut Štrukelj
Determination of doxycycline in pharmaceuticals and human urine by micellar
electrokinetic capillary chromatography
In: Anal. bioanal. chem., Vol. 387, no. 2, pp. 695-701, 2007.

3. Rade Injac, Aleš Mlinarič, Vukosava Djordjević Milić, Katarina Karljiković-Rajić, Borut Štrukelj
Optimal conditions for determination of zinc bacitracin, polymyxin B, oxytetracycline
and sulfacetamide in animal feed by micellar electrokinetic capillary chromatography
In: , [in press] 2007.

4. Damjan Janeš, Samo Kreft, Maja Jurc, Katja Seme, Borut Štrukelj
Antibacterial activity in higher fungi (mushrooms) and endophytic fungi from Slovenia
In: Pharm. biol., vol. 45, no. 9, pp. 700-706, 2007.

5. Nina Kočevar, Nataša Obermajer, Borut Štrukelj, Janko Kos, Samo Kreft
Improved acylation method enables efficient delivery of functional palmitoylated
cystatin into epithelial cells
In: Chem. biol. drug des. (Print), Vol. 69, no. 2, pp. 124-131, 2007.

6. Jernej Kristl, Petra Slanc, Metka Krašna, Aleš Berlec, Matjaž Jeras, Borut Štrukelj
Calcipotriol affects keratinocyte proliferation by decreasing expression of early growth
response-1 and polo-like kinase-2
In: Pharm. res., [in press] 2007.

7. Adaleta Mulaomerović, Alma Halibašić, Elmir Čičkušić, Tina Zavašnik-Bergant, Lejla
Begić, Janko Kos
Cystatin C as a potential marker for relapse in patients with non-Hodgkin B-cell lymphoma
In: Cancer lett., Vol. 248, no. 2, pp. 192-197, 2007.

8. Nataša Obermajer, Urška Repnik, Zala Jevnikar, Boris Turk, Marko Kreft, Janko Kos
Cysteine protease cathepsin X modulates immune response via activation of β2 integrins
In: Immunology (Oxf.), 13 p., [in press] 2007.

9. Tatjana Popovič, Jože Brzin
Purification and characterization of two cysteine proteinases from potato leaves and
the mode of their inhibition with endogenous inhibitors
In: Croat. chem. acta, Vol. 80, no. 1, pp. 45-52, 2007.

10. Ana Rotter, Björn Usadel, Špela Baebler, Mark Stitt, Kristina Gruden
Adaptation of the MapMan ontology to biotic stress responses: application in solanaceous species
In: Plant methods, Letn. 3, No. 10, pp. [1-9], 2007.

11. Jerica Sabotič, Katja Galeša, Tatjana Popovič, Adrijana Leonardi, Jože Brzin
Comparison of natural and recombinant clitocypins, the fungal cysteine protease inhibitor
In: Protein expr. purif., Vol. 53, no. 1, pp. 104-111, 2007.

12. Jerica Sabotič, Tatjana Trček, Tatjana Popovič, Jože Brzin
Basidiomycetes harbour a hidden treasure of proteolytic diversity
In: J. biotechnol., Vol. 128, no. 2, pp. 297-307, 2007.

13. Jana Žel, Kristina Gruden, Katarina Cankar, Dejan Štebih, Andrej Blejec
Calculation of measurement uncertainty in quantitative analysis of genetically
modified organisms using intermediate precision - a practical approach
In: J. AOAC Int., Letn. 90, No. 2, pp. 582-586, 2007.

14. Lovro Žiberna, Klemen Žiberna, Borut Štrukelj, Irena Mlinarič-Raščan
Možnosti uporabe genskega dopinga in problemi njegove detekcije
In: Farm. vestn., Letn. 58, No. 4, pp. 139-144, 2007.

15. Nataša Mehle, Jernej Brzin, Jana Boben, Matjaž Hren, Jana Frank, Nataša Petrovič,
Kristina Gruden, Tanja Dreo, Ivan Žežlina, Gabrijel Seljak, Maja Ravnikar
First report of ‘Candidatus Phytoplasma mali’ in Prunus avium, P. armeniaca and P. domestica
In: New disease reports, Vol. 14, [2 pp.], august 2006-january 2007.

16. Nataša Mehle, Jernej Brzin, Jana Boben, Matjaž Hren, Jana Frank, Nataša Petrovič,
Kristina Gruden, Tanja Dreo, Ivan Žežlina, Gabrijel Seljak, Maja Ravnikar
First report of Candidatus ohytoplasma mali in Prunus avium, P. armeniaca and P. domestica
In: Plant Pathol., Letn. 56, p. 721, 2007.

17. Samo Kreft, Nina Kočevar, Borut Štrukelj
Sodobna fitoterapija
In: , Let. 5, No. 9, pp. 28-31, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Nataša Obermajer, Janko Kos, Julijana Kristl

Nanodelci: sodobni dostavni sistem za učinkovine in antigene celicam imunskega sistema
In: Farm. vestn., Let. 58, No. 2, pp. 39-44, 2007.

2. Mateja Cegnar, Nataša Obermajer, Janko Kos, Julijana Kristl
Nosilni sistemi za dostavo bioloških učinkovin
In: Biološka zdravila: od gena do učinkovine, Borut Štrukelj, ed., Janko Kos, ed., 1. izd.,
Ljubljana, Slovensko farmacevtsko društvo, 2007, pp. 210-247.

3. Katja Kristan, Matej Sova, Mojca Lunder, Tomaž Bratkovič, Stanislav Gobec, Borut
Štrukelj, Jure Stojan, Jerzy Adamski, Tea Lanišnik-Rižner
Searching for inhibitors of fungal 17ß-hydroxysteroid dehydrogenase
In: Enzymology and molecular biology of carbonyl metabolism 13, Henry Weiner, ed., Edmund
Maser, ed., Ronald Lindahl, ed., Bryce Plapp, ed., Purdue, Purdue University, 2007, pp. 263-272.

4. Nataša Obermajer, Aleš Premzl, Janko Kos
Terapevtska monoklonska protitelesa
In: Biološka zdravila: od gena do učinkovine, Borut Štrukelj, ed., Janko Kos, ed., 1. izd.,
Ljubljana, Slovensko farmacevtsko društvo, 2007, pp. 532-578.

5. Borut Štrukelj
Razvoj, delitev in vloga bioloških zdravil
In: Biološka zdravila: od gena do učinkovine, Borut Štrukelj, ed., Janko Kos, ed., 1. izd.,
Ljubljana, Slovensko farmacevtsko društvo, 2007, pp. 4-24.

6. Zala Jevnikar, Janko Kos
CTHS (cathepsin H)
In: Atlas genet. cytogenet. oncol. haematol., [11] str..

PUBLISHED CONFERENCE PAPERS
Invited Papers
1. Rade Injac, Aleksandar Đorđević, Borut Štrukelj

Ispitivanje protektivnosti fulerenola C60(OH)24 in vivo u akutnoj kardiomiopatiji u
doksurubicinijskoj terapiji malignih neoplazmi kod pacova
In: Šesta konferencija mladih istraživača nauka i inženjerstvo novih materijala: u
ukviru obeležavanja 60 godina rada Instituta tehničkih nauka SANU: program &
zbornik apstrakata: Beograd, 24.-26. decembar 2007 godine, Beograd, [s.n.], 2007, f. 3.

2. Rade Injac, Katarina Karljiković-Rajić, Borut Štrukelj
MEKC: metoda od izbora za karakterizaciju i analize materijala
In: Šesta konferencija mladih istraživača nauka i inženjerstvo novih materijala: u ukviru
obeležavanja 60 godina rada Instituta tehničkih nauka SANU: program & zbornik
apstrakata: Beograd, 24.-26. decembar 2007 godine, Beograd, [s.n.], 2007, f. 29.

3. Janko Kos
Priprava monoklonskih protiteles za diagnostične in terapevtske namene
In: Merjenje imunosti: od molekule do bolnika: enodnevno podiplomsko izobraževanje
iz laboratorijske biomedicine, 17. in 18. januar 2007, Borut Božič, ed., Aleš Obreza, ed.,
Janja Marc, ed., Jana Lukač-Bajalo, ed., Ljubljana, Univerza v Ljubljani, Fakulteta za
farmacijo, 2007, pp. 93-96.
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4. Borut Štrukelj
Future trends and perspectives in moden pharmaceutical biotechnology
In: European Student’s Congress on Future of Pharmacy: new technologies & trends in
pharmacy, pharmaceutical industry and education: programme & book of abstracts:
Dubrovnik, May 22nd to 27th 2007, hotel Palace, Croatia, Zagreb, Croatian Pharmacy
and Biochemistry Students’ Association, 2007, p. 32.

5. Borut Štrukelj
Razdelitev in priprava bioloških zdravil
In: Zdravljenje z biološkimi zdravili: [zbornik prispevkov], Strokovno izpopolnjevanje
magistrov farmacije, Ljubljana, 2007, Darja Frankič, ed., Ljubljana, Lekarniška zbornica
Slovenije, 2007, pp. 7-15.

Regular Papers
1. Špela Baebler, Kristina Gruden

Sistemska biologija
In: Genialna prihodnost - genetika, determinizem in svoboda: zbornik prispevkov: proceedings,
Mednarodni posvet Biološka znanost in družba = Conference on Bioscience and Society, October
4-5, 2007, Ljubljana, Slovenia, Simona Strgulc-Krajšek, ed., Tanja Popit, ed., Minka Vičar, ed.,
Špela Schrader, 1. natis, Ljubljana, Zavod RS za šolstvo, 2007, pp. 213-233.

2. Jana Boben, Matjaž Hren, Kristina Gruden, Jana Frank, Maja Ravnikar
Zlata trsna rumenica v Sloveniji in nove metode detekcije
In: Zbornik predavanj in referatov 8. slovenskega posvetovanja o varstvu rastlin,
Radenci, 6.-7. marec 2007, Jože Maček, ed., Ljubljana, Društvo za varstvo rastlin
Slovenije, = Plant Protection Society of Slovenia, 2007, pp. 152-156.

3. Petra Kralj, Nada Lavrač, Kristina Gruden, Ana Rotter, Dejan Štebih, Dany Morisset, Jana Žel
A prototype decision support system for GMO traceability
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 214-217.

4. Nataša Mehle, Jernej Brzin, Jana Boben, Matjaž Hren, Jana Frank, Nataša Petrovič,
Kristina Gruden, Tanja Dreo, Ivan Žežlina, Gabrijel Seljak, Maja Ravnikar
Pregled rezultatov določanja fitoplazem na koščičarjih v letih 2000-2006 v Sloveniji
In: Zbornik predavanj in referatov 8. slovenskega posvetovanja o varstvu rastlin,
Radenci, 6.-7. marec 2007, Jože Maček, ed., Ljubljana, Društvo za varstvo rastlin
Slovenije, = Plant Protection Society of Slovenia, 2007, pp. 139-143.

5. Nataša Obermajer, Urška Repnik, Zala Jevnikar, Marko Kreft, Janko Kos
Immunosupressive activity of cysteine protease cathepsin x via activation of beta-2 integrins
In: FEBS Advanced Lecture Course, Matrix Pathobiology, Signaling and Molecular Targets,
May 21-26, 2007, Patras, Greece: programme & abstracts, [S.l., s.n.], 2007, p. 96.

THESES
Ph. D. Theses
1. Tomaž Bratkovič: Development of peptide inhibitors of cysteine proteases and Mur

ligases through phage display technology (Borut Štrukelj, co-mentor)
2. Matjaž Hren: Interactions between phytoplasma and grapevine (Vitis vinifera L.) at

the level of gene expression (Kristina Gruden)
3. Boštjan Japelj: Structural and biophysical properties of antimicrobial peptides (Borut

Štrukelj, co-mentor)
4. Tomaž Langerholc: Preparation and characterisation of cystatin F and its role in

antigen presentation (Janko Kos)
5. Maja Kenig: Development of affinity chromatography methods for isolation of

recombinant proteins from Escherichia coli (Borut Štrukelj, co-mentor)
6. Jernej Kristl: Differential expression of genes in human keratinocytes after treatment

with calcipotriol (Borut Štrukelj)
7. Jerica Sabotič: Characterization of mycocypins from selected basidiomycete species

using genetic and protein engineering (Borut Štrukelj, Jože Brzin)

B. Sc. Theses
1. Ana Balorda: Phage display library amplification and its use in search of peptide ligands

that bind to an essential bacterial enzyme (Borut Štrukelj)
2. Katja Barle: Study of proteome of potato leaves (Solanum tuberosum L.) as tool to

assess safety of transgenic plants (Kristina Gruden)
3. Roswita Golčer: Isolation and characterization of cysteine proteinases from

(Chelidonium majus L.) (Jože Brzin)
4. Jana Herman: Determination of polymeric impurities in traces in recombinant

substances in bacteria Escherichia coli (Borut Štrukelj)
5. Lara Kandić: Insecticidal activity of proteins from selected species of fungi and plants

on fruit fly model insect (Borut Štrukelj)
6. Špela Magister: Expression and isolation of cathepsin X in THP-1 cell line, stimulated

with the natigens of bacteria Helicobacter pylori (Janko Kos)
7. Dušan Rusić: Safety aspects of production and usage of biopharmaceuticals:  (Borut Štrukelj)
8. Maja Souvan: Similar biological medicinal products: development and registration in

European Union (Borut Štrukelj)
9. Sabina Vatovec: Self-incompatibility and microtubulus cytoskeleton in peled of plant

Papaver rhoeaseas (Kristina Gruden)
10. Mojca Vrhovnik: Characterisation of alanine aminopeptidase and leucine

aminopeptidase that are affected by drought from bean leaves (Marjetka Kidrič)
11. Urška Zalokar: Evaluation of monoclonal antibody raised against human cytokeratines

(Janko Kos)

INTERNATIONAL PROJECT
1. Functional Analysis of Fungal Cysteine Protease Inhibitor

PSP, BI-GB/06-002
Dr. Gary Foster, The University of Bristol, Bristol, Great Britain
Dr. Jože Brzin

R & D GRANTS AND CONTRACTS
1. Molecular mechanisms of the resistance to abiotic stress in bean

Dr. Marjetka Kidrič
2. Lectins as modulators of antitumour immune response

Prof. Janko Kos

3. Evaluation of genotypes of bean (Phaseolus vulgaris L.) by using candidate genes
involved in drought resistance
Prof. Janko Kos

4. Food supplements for optimal nutrition in extreme conditions
Prof. Janko Kos

RESEARCH PROGRAM
1. Pharmaceutical biology: Man and environment

Prof. Janko Kos

VISITORS FROM ABROAD
1. Dr. Mary Heneghan, University of Bristol, School of Biological Sciences, UK, 26. 1.–31. 1. 2007

STAFF
Researchers
1. Dr. Jože Brzin
2. Asst. Prof. Kristina Gruden*
3.3.3.3.3. PrPrPrPrProf. Jankof. Jankof. Jankof. Jankof. Janko Ko Ko Ko Ko Kos, head*os, head*os, head*os, head*os, head*
4. Dr. Tatjana Popovič
5. Prof. Borut Štrukelj*
Postgraduates
6. Petra Avanzo, B. Sc.

7. Aleš Berlec, B. Sc.
8. Dr. Tomaž Langerholc
9. Dr. Jerica Sabotič
Technical and administrative staff
10. Igor Koprivec
11. Polonca Pirš Kovačič
12. Darja Žunič Kotar

* Full-time faculty members
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DEPARTMENT OF
ENVIRONMENTAL SCIENCES O-2

Head:

Prof. Milena Horvat

The activities of the Department of Environmental Sciences are interplayed between
research, development and education in the fields of environmental analytical chemistry;
radiochemistry and radioecology; the biological and geochemical cycles of elements; food and
human, animal and plant health; waste management; mathematical and GIS modelling of
environmental processes; as well as risk and environmental impact assessments.

In the field of environmental analytical chemistry special attention was devoted to organotin (OTC) compounds,
which are very toxic and can be found in different aquatic and terrestrial environments. Up to now researchers
have studied mostly the presence of OTC in biological samples (mussels), seawater, and sea sediments. Very little
information is available on the presence of OTC in soil samples. An analytical procedure for determining butyl- and
fenil-tin compounds in soils with the use of solid-phase microextraction (HS-SPME) and gas chromatography with
pulse-flame photometric detection was developed. Swamp soils, rich in organic matter and with a high ion-exchange
capacity, and clay soils, poor in organic matter and with a high ion-exchange capacity, were analyzed. The recovery
for both the investigated matrices were mostly 80% or better, with a reproducibility of 10%, while the detection
limit and the quantification for the investigated OTC were in the range of ng
Sn g-1. On the basis of the developed analytical method it is possible to follow
the input and transformations of the OTCs in terrestrial environments.

Some new extraction procedures for biomarkers (fatty acids, lipids) and
their stable C and H isotope analyses using GC-C-IRMS were introduced. The
first compound-specific stable isotope analyses were performed on
biomarkers in some environmental samples and in fatty acids in oils. A
method for stable isotope analysis of the hydrogen in saliva was optimized;
this method is used for an estimation of the bulk body water. A procedure
for the isolation of cellulose from tree rings for C stable isotope analysis was
introduced, too. The C and O isotope ratios in wood biomass are an important
indicator of climate change. In cooperation with the Joanneum Research
Institute (Austria), stable isotope analyses of the C and H in essential oils
were applied to estimate their origin.

The relevant equations in accordance with metrological principles were
derived for uncertainty propagation factors in the k

0
-method of neutron-

activation analysis. An appropriate computer program was developed to
calculate the measurement uncertainty. The uncertainty propagation factors
were studied for various experimental conditions and experimentally
verified. The inf luence of the particular nuclear parameters on the
measurement results was compared for different research reactors.

In 2007 new improvements in the software for the k
0
 instrumental

neutron-activation analysis method (k0-INAA) for a determination of the
main and trace elements in environmental samples were made. We
collaborated in the IAEA validation programme and in comparison tests
organized by certification agencies, i.e., IAEA (Austria), NIST (USA), IRMM
(Belgium), BAM (Germany), and APAT (Italy). The k0-INAA method was used
for the characterization of some products from the pharmaceutical and
petroleum industries.
The radiochemical neutron-activation (RNAA) method for a determination
of 129I in environmental samples was developed in 2006, and was used in
2007 for a determination of the 129I in brown algae, which are endemic species
and grow on the rocky coast of the Adriatic sea. Our results confirmed that
the 129I is present in algae, which is in agreement with the literature data.
The main sources of 129I in algae are the dry (aerosols) and wet (precipitation)

Figure 1: SEM/EDS image of particulate material collected at Košutarica
on the River Sava, where diatom algae (Stephanodiscus hantzschii) is
present.

−−
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deposition of 129I, which originates from the nuclear fission processes in nuclear reactors and is emitted into the
environment mainly from plants that process used nuclear fuel.

In the radon centre the main attention was focused on short-lived radon-decay products (RnDP): Po-218, Pb-
214, Bi-214, and Po-214, which originate in the radioactive decay of radon and are present in the atmosphere as
nanoparticles with a size up to 10 nm and as radioactive aerosols of size 200 to 600 nm. Free and bounded
nanoparticles are settled on the walls of respiratory organs. Because of its nanoproperties, free RnDP acts differently
to bounded RnDP; its impact on the tissue, which is measured with the so-called dose-conversion factor (DCF, that
converse activity of RnDP to dose), is mostly much higher than for bounded RnDP. Research on radon nano-decay
products in different environments was started. One of the selected environments was schools with elevated Rn
levels, where concentrations of RnDP in the air were measured. The investigations covered how temperature, air
humidity, working regime and ventilation influence their proportion in the air. Research on radon in ambient and
working environments was continued. Measurements of Rn in soil gases at 70 locations around Slovenia were
performed in order to identify the radon-threatened areas. For these areas the influence of the residence and working
habits, and the meteorological parameters on RnDP were studied. These results will make an important contribution
to the improvement of radon dosimetry.

Among the important department achievements is the research in the field of drug remains in the environment.
In the new research field of the identification of drugs’ decay products within the cleaning of waste-water procedure,
the production of drinking water and in the environment, different chromatographic and mass spectrometric

methods were used for the identification of numerous decayed drug products
that are formed by biotic and abiotic transformations. At the same time, the
increased toxicity of some stable metabolite products in comparison to the
original drugs was shown.

Research on the selenium intake into plants was continued. Plants are
capable of taking in larger amounts of selenium and are interesting as a
food source for humans and animals. The bioavailability of selenium depends
on the species in which it is present. In cooperation with the Department of
Agronomy of the Biotechnical Faculty in Ljubljana and the National Institute
for Biology, plants from seeds, which were irrigated in solutions with
different concentrations and species of selenium or cultivated by selenate,
were planted. In all cases the dominant compound in the plants was
selenoamino acid selenometionine.

A radiological survey of seawater, sediments, fish and mussels in the
Slovenian sea was performed. In the collected samples, the content of Cs-
137 in the seawater, gamma emitters, using high-resolution gamma

spectrometry, in sediments, fishes and mussels, as well as Po-210 in fishes and mussels, were determined. High-
resolution gamma-spectrometry measurements revealed that the content of gamma emitters in samples was low.
The authenticity and geographical origin of foodstuffs were assessed using stable isotope ratios of light elements
(C, O, N) in wine, olive oils, honey, fruit juices, milk, etc. The department also contributes to monitoring data of the
EU Wine Databank.

Studies of the biogeochemical cycling of carbon in forest ecosystems using stable C isotopes in relation to
climate change are conducted in cooperation with the Forestry Institute of Slovenia. Two main topics are tackled:
storage and release of CO

2 from forest soils, and tracing climate change based on the stable isotope composition of
C in tree-ring cellulose. Our results show that Slovenian forests not only store, but also release CO

2
. The origin of the

CO2 in forest soil was traced using natural 13C. It was found that the main soil CO2 sources are soil respiration and
the weathering of carbonate bedrock, which can contribute up to 50% to the total CO2 mass balance.

In cooperation with archaeologists we have tried to elucidate the dispute about whether the Ljubljana marsh
was covered by a lake during the Early and Middle Holocene periods. The results of a complex multidisciplinary
investigation point toward the vivid dynamics of this environment, which was most probably a flood plain covered
by oxbow lakes, small lakes and marshes. Variations in the C and N isotope compositions of the sediments near
Babna Gorica indicate varying sources of organic matter – terrestrial and aquatic – and documents the dynamic
transitions between dry and wet (flooded) conditions in the period before 5200 B.P.

In the framework of the SARIB (Sava River Basin) project an extensive study of hydro-chemical parameters in
the river basin was performed. The transformation processes and the transport of C and N and the degree of pollution
were evaluated for the entire river basin. The stable isotope and geochemical parameters were evaluated as
palaeoenvironmental and palaeotemperature proxies in laminated river carbonates. It was found that their accuracy
critically depends upon the hydrological and precipitation regime in the area of interest rather than the temperature
conditions. Vegetation cover and anthropogenic activities (industry, land use) also affect the reliability of the
predicted precipitation temperatures of carbonates.

Figure 2: Identification of the decay drug products that are formed by
biotic and abiotic transformations in waste and drinking waters.
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Regular monitoring of the stable isotope composition of dissolved carbon and oxygen in soil water and in
precipitation is performed at the experimental plot at Brdo pri Kranju, which is a part of the national forest-
monitoring programme, and also included into the EU project CarbonPro. The stable isotope of water and the 3H
activity are regularly monitored and reported to the ISOHIS/GNIP database.

The migration of nitrate in the plant–soil–groundwater system was traced using labelled N fertilizer (K15NO3).
Based on the N isotope and the mass balance the most appropriate agricultural practices and fertigation regimes
were recommended for the production of lettuce and white cabbage. This study is a part of the research supporting
the implementation of the Water Framework Directive in Slovenia.
Stable isotopes of N at natural levels were applied for tracing the nitrogen flow in ecosystems affected by aquaculture
and in water-treatment plants.

A detailed investigation of biogeochemical cycling of members of the uranium-radium decay series was initiated
under the specific conditions within the area of the former uranium mine at Žirovski vrh. Special emphasis will be
on partitioning, transfer, mobility and the biological uptake of the radionuclides among different environmental
compartments such as water, soil (tailing) and plants.

Researchers from the department participated in two regional projects of the International Atomic Energy
Agency (IAEA) concerned with collecting internationally comparable data on air and marine pollution within the
Mediterranean area as well as in radiological monitoring surveys of the Krško nuclear power plant and the Žirovski
vrh uranium mine.

On the influenced area of the former mercury mine in Idrija, work was
focused mainly on the production and development of erosion models for the
simulation of mercury transport in the Idrijca River catchment area. On the
Idrijca River research was focused on periphyton in natural and artificial (glass)
substrates. Periphyton sampling and in-situ measurements of crucial abiotic
factors (physical and chemical) were performed during all seasons of the year.
The composition of the peryphyton silica algae (Diatomeae) on the natural
and artificial substrates was analyzed in order to establish the differences in
species diversity in different river burdens. With use of the radioactive isotope
197Hg the processes of mercury methylation (Hg2+→ MeHg) and reduction
(Hg2+→ Hg0) were followed.

In cooperation with the University Medical Centre, Ljubljana, research
on mercury’s influence on the health of Idrija habitants was continued,
especially on women of child-bearing age and pregnant women.
Among the work for industry, the most important were studies on mercury,
its species and some other toxic and non-toxic and cycling in combustion
systems in clinker production in the cement plant Salonit Anhovo and in electricity production at the Šoštanj Thermal
Power Plant.

The department collaborated in the working group CEN/TC 264/WG 25, which prepares European standards
for measuring the total gaseous mercury (TGM) in the atmosphere and the mercury deposition by precipitation.
Before preparing the standards, different European institutions tested different types of TGM measuring equipment
and sampling devices and procedures for Hg deposition that are currently used in Europe. The testing of samples
and sampling procedures in Slovenia was performed in the vicinity of the Šoštanj Thermal Power Plant.

In the field of waste management, an overview of the waste-management practices in the Ljubljana Municipality
was made in collaboration with the Energy Efficiency Centre. A study of the emission register of persistent organic
pollutants and the action plan for unintended POPs emission reduction was conducted. Emissions of 7 POPs into
the atmosphere were calculated for Slovenia for the period 1990 to 2004. An operative programme of measures for
the decreasing POPs emissions was proposed.

The conditioning of liquid uranium containing technological radioactive waste emerging from the past research
activities at the Jožef Stefan Institute was carried out for the Agency for Radwaste management. The overall process
resulted in a substantial volume reduction of the waste that was initially present.

We continued our research related to PCB pollution in the Krupa river karstic region in Bela krajina. The
relevancy of the pathways and exposure modes depends on the characteristics of the PCB pollution, particularly
the karstic environment, and human habits. In the case of the Krupa River the underground water pathway is the
most relevant. It is crucial to recognize and understand how PCBs have been transported, i.e., distributed in the
environment.

Projects in 2007 were primarily associated with a strategic (spatial) environmental evaluation. The project “A
case-study integration of risk assessment into spatial development planning of the Municipality of Koper” dealt
with making the threat analysis a part of the overall spatial planning process. The project “Analysis of changes of

Figure 3: A schematic presentation of the transfer of risk assessment
results into a threat analysis and GIS.
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radiological and thermal pollution of the Sava River due to operation of the
NPP Krško after the construction of the HPP Brežice” was investigating
changes in the safe operation of the NPP Krško and its environmental and
radiological effects after constructing HPP Brežice. The primary concern
was the changed hydrological regime of the Sava River after an accumulation
lake was formed behind a dam at the HPP. The results show that changes in
the radiological and other impacts will be negligible since NPP releases
radioactivity in amounts that contribute only up to 1 nSv to the annual dose
to the most exposed group of the population around the NPP. A targeted
research project on the sustainability of the Port of Koper is aimed at
clarifying the role and the contribution of the Port of Koper to the
development of the coastal region. Our results show that the port contributes
significantly to an improvement in environmental qualities at the local level;
however, more should be done at the regional level and in terms of public-
health investments.

A targeted research project on TIA (Territorial Impact Assessment)
explores the impacts of the energy policy of Slovenia on the goals of spatial
cohesion. Preliminary results provide an insight into the whole heterogeneity
of the issue and the difficulty in specifying the impacts on individual
territorial cohesion components: spatial efficiency, identity, and quality.

Outstanding achievements:

1. In the new research field of identifying the decay products of drugs within the cleaning of waste-water procedure,
the production of drinking water and in the environment, different chromatographic and mass spectrometric
methods (UPLC-Q-ToF, GC-MSD, GC-IT-MSn) were used for the identification of numerous decayed drug products
that are formed by biotic and abiotic transformations. At the same time, the increased toxicity of some stable
metabolite products in comparison to the original drugs was shown.

2. The unattached fraction of radon short-lived decay products (fun), present in the air as nanosized clusters, is
the crucial parameter in dose calculations. In order to improve radon dosimetry, the influence of the working
regime and the living habits on the unattached fraction has been studied in kindergartens and schools.

Some outstanding publications in 2007

1. Ogrinc, N., Monperrus, M., Kotnik, J., Fajon, V., Vidimova, K., Amouroux, D., Kocman, D., Tessier, E., Žižek, S.,
Horvat, M., Distribution of mercury and methylmercury in deep-sea surficial sediments of the Mediterranean
Sea. Mar. Chem., 107 (2007), 31–48

2. Kosjek, T., Heath, E., Petrović, M., Barceló, D., Mass spectrometry for identifying pharmaceutical
biotransformation products in the environment. TrAC, Trends anal. chem., 26 (2007), 1076–1085

3. Murko, S., Milačič, R., Ščančar, J., Speciation of Al in human serum by convective-interaction media fast-monolithic
chromatography with inductively coupled plasma mass spectrometric detection. J. inorg. biochem., 9 (2007),
1234–1241

4. Germ, M., Stibilj, V., Osvald, J., Kreft, I., Effect of selenium foliar application on chicory (Cichorium intybus L.).
J. agric. food chem., 55 (2007), 795–798

5. Vaupotič, J., Nano-size radon short-lived progeny aerosols in Slovenian kindergartens in wintertime.
Chemosphere, 69 (2007), 856–863

6. Jeran, Z., Mrak, T., Jaćimović, R., Batič, F.Kastelec, D., Mavsar, R., Simončič, P., Epiphytic lichens as biomonitors
of atmospheric pollution in Slovenian forests. Environ. Pollut., 146 ( 2007), 324–331

7. Kanduč, T., Szramek, K., Ogrinc, N., Walter, L. M., Origin and cycling of riverine inorganic carbon in the Sava River
watershed (Slovenia) inferred from major solutes and stable carbon isotopes. Biogeochemistry, 86 ( 2007), 137–154

8. Kotnik, J., Horvat, M., Tessier, E., Ogrinc, N.S, Monperrus, M., Amouroux, D., Fajon, V., Gibičar, D., Žižek, S., Sprovieri,
F., Mercury speciation in surface and deep waters of the Mediterranean Sea. Mar. Chem., 107 (2007), 13–30

Organization of conferences, congresses and meetings

1. Milena Horvat: Epidemiology of toxic metals – problems and solutions, Portorož, 24. – 27. 4. 2007

Figure 4: Schematic presentation of the integration of the threat analysis
into the spatial planning process.
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In: Environ. monit. assess., Vol. 127, pp. 271-282, 2007.

55. Janez Ščančar, Marija Zupančič, Radmila Milačič
Development of analytical procedure for the determination of exchangeable Cr(VI) in
soils by anion-exchange fast protein liquid chromatography with electrothermal atomic
absorption spectrometry detection
In: Water air soil pollut., Vol. 185, pp. 121-129, 2007.

56. Polona Tavčar, Borut Smodiš, Ljudmila Benedik
Radiological characterization of low- and intermediate-level radioactive wasters
In: J. radioanal. nucl. chem., Vol. 273, pp. 593-596, 2007.

57. Immak Tolosa, Nives Ogrinc
Utility of 5 A molecular sieves to measure carbon isotope ratios in lipid biomarkers
In: J. chromatogr., Vol. 1165, pp. 172-181, 2007.

58. Andréa Cristina Tomazelli, Luiz Antonio Martinelli, Francisco José Krug, Dario Santos,
Iolanda Ruffini, Plínio Barbosa de Camargo, Milena Horvat
Mercury distribution in medium-size rivers and reservoirs of the Săo Paulo State (Southeast Brazil)
In: J. environ. qual., Vol. 36, pp. 478-486, 2007.

59. Martina Turk, Vera Montiel, Dušan Žigon, Ana Plemenitaš, Jose Ramos
Plasma membrane composition of Debaryomyces hansenii adapts to changes in pH and
external salinity
In: Microbiol (Soc. Gen. Microbiol.), Letn. 153, No. 10, pp. 3586-3592, 2007.

60. Magda Tušek-Žnidarič, Anja Pucer, Tanja Fatur, Metka Filipič, Janez Ščančar, Ingrid Falnoga
Metal binding of metallothioneins in human astrocytomas (U87 MG, IPDDC-2A)
In: Biometals, Vol. 20, pp. 781-792, 2007.

61. Špela Uršej, Branko Kontić
The role of surface characteristics in directing subsurface spatial planning process: the
case study of a high-speed railway in Slovenia
In: Tunn. undergr. space technol., 19 p., [in press] 2007.

62. Janja Vaupotič
Nano-size radon short-lived progeny aerosols in Slovenian kindergartens in wintertime
In: Chemosphere (Oxford), Vol. 856-863, pp. 856-863, 2007.

63. Janja Vaupotič, Delko Barišić, Ivan Kobal, Stipe Lulić
Radioactivity and radon potential of the terra rossa soil
In: Radiat. meas., Vol. 42, pp. 290-297, 2007.

64. Janja Vaupotič, Ivan Kobal
The importance of nanosize aerosols of radon decay products in radon dosimetry
In: Croat. chem. acta, Vol. 80, no. 3-4, pp. 565-573, 2007.

65. Janja Vaupotič, Ivan Kobal
Exposure to radon at underground workplaces
In: Zdrav. vars., Letn. 46, No. 4, pp. 117-127, 2007.

66. Janja Vaupotič, Ivan Kobal
The role of nanosized aerosols of radon decay products in radon dosimetry
In: Zdrav. vars., Letn. 46, No. 4, pp. 128-143, 2007.

67. Polona Vreča, Mihael Brenčič, Albrecht Leis
Comparison of monthly and daily isotopic composition of precipitation in the coastal
area of Slovenia
In: Isot. environ. health stud., Vol. 43, No. 4, pp. 307-321, 2007.

68. Ingvar Wängberg, et al. (16 avtorjev)
Atmospheric mercury at mediterranean coastal stations
In: Environmental fluid mechanics, 16 p., [in press] 2007.

69. Boris Zmazek, Janja Vaupotič
Coping with radon problem in a private house
In: Build. environ., Vol. 42, no. 10, pp. 3685-3690, 2007.

70. Suzana Žižek, Milena Horvat, Darija Gibičar, Vesna Fajon, Mihael Jožef Toman
Bioaccumulation of mercury in benthic communities of a river ecosystem affected by
mercury mining
In: Sci. total environ., Vol. 377, pp. 407-415, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Mateja Germ, Vekoslava Stibilj

Selenium and plants
In: Acta agric. Slov., Let. 89, Št. 1, pp. 65-71, 2007.

2. Mateja Germ, Vekoslava Stibilj, Ivan Kreft
Metabolic importance of selenium for plants
In: The European journal of plant science and biotechnology, Vol. 1, no. 1, pp. 91-97, 2007.

3. Branko Kontić, Davor Kontić
Weaknesses of accidental risk assessment scenarious in the context of spatial planning
In: Computational models of risks to infrastructure: [proceedings of the NATO
Advanced Research Workshop on Computational Models of Risks to Infrastructure,
Primošten, Croatia, 9-13 May 2006](NATO science for peace and security series, D,
Information and communication security, vol. 13, 2007), Dejan Skanata, ed., Daniel M.
Byrd, ed., Amsterdam [etc.], IOS Press, 2007, pp. 169-180.

4. Ljudmila Benedik
Vodovodi in podtalnice
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 27-132-44-132.

5. Borut Smodiš, Marko Štrok
Padavine in suhi usedi
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 44-132-59-132.

6. Primož Simončič, Nives Ogrinc, Urša Vilhar, Tine Grebenc, Hojka Kraigher. CO2
sequestration : state of the art. V: Peressotti, Alessandro (ur.). Local strategies for land
use management according to Kyoto protocol : exploring new management tools for
CO2 sequestration in agricultural lands and forests. Udine: Forum Editrice Universitaria,
2007, str. 17-23, ilustr.

PUBLISHED CONFERENCE PAPERS
Invited Papers
1. Ester Heath, Tina Kosjek

Ostanki zdravilnih učinkovin v okolju
In: Voda(Pomen mikrobiologije in biotehnologije za prihodnost, 04), Peter Raspor, ed.,
Enej Kuščer, ed., Ljubljana, Biotehniška fakulteta, Oddelek za živilstvo, 2007, pp. 157-167.

2. Milena Horvat
An integrated approach for the remediation of a catchment impacted by former mercury mining
In: Prevention and remediation in selected industrial sectors: sediments: 2007 NATO/
CCMS pilot study [meeting]: Ljubljana, Slovenia, June 17-22, 2007(Annual report, no.
281), [S. l., s. n.], 2007, pp. 8-10.
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3. Radmila Milačič, Janez Ščančar
Estimation of the extent of pollution of selected elements in sediments of the Sava river
In: Monitoring and assessment of river pollutants: a step towards the implementation
of risk based management plans, Case studies of Portuguese river basins(Riskbase), 1st
Riskbase Thematic workshop, May 17-18,2007, Lisbon, Portugal, 2007, pp. 64-69.

Regular Papers
1. Petra Cuderman, Ivan Kreft, Mateja Germ, Vekoslava Stibilj

Investigation of Se species in Se enriched potatoes by HPLC-ICP-MS and HPLC-UV-HG-AFS
In: YISAC’07 Proceedings, 14th Young Investigators’ Seminar on Analytical Chemistry, YISAC’07,
Pardubice, June 25-28, 2007, Pardubice, University of Pardubice, 2007, pp. 60-61, 2007.

2. Kamilla Hansen, Henrik R. Andersen, Tina Kosjek, Ester Heath, Povl Kaas, Anna Ledin
Photolysis and advanced oxidation treatment of pharmaceuticals in tap water and treated sewage
In: Proceedings: ECO-TECH 2007, 10 year annivrsary, 26-28 November Kalmar, Sweden,
Treatment, Energy from Waste, Remediation of Contaminated Sites, Emissions related Climate,
Kalmar, University of Kalmar, School of Pure and Applied Natural Sciences, 2007, 8 str..

3. Tjaša Kanduč, Nives Ogrinc, Tanja Mrak, Nives Kovač
Characteristic of suspended matter in the river Sava watershed, Slovenia
In: 18. posvetovanje slovenskih geologov(Geološki zbornik, 19), Aleksander Horvat, ed., Ljubljana,
Univerza v Ljubljani, Naravoslovnotehniška fakulteta, Oddelek za geologijo, 2007, pp. 35-39.

4. Jože Kotnik, Janja Vaupotič, Salvatore Giammanco, Milena Horvat
Tektonska aktivnost kot vir živega srebra v Sredozemlju
In: 18. posvetovanje slovenskih geologov(Geološki zbornik, 19), Aleksander Horvat, ed., Ljubljana,
Univerza v Ljubljani, Naravoslovnotehniška fakulteta, Oddelek za geologijo, 2007, pp. 52-56.

5. Sonja Lojen, Milena Horvat, Alenka Aleš, Željko Blažeka, Mihael Brenčič, Irena Čarman,
Barbara Čenčur Curk, Barbara Černe, Jurij Čretnik, Mateja Dermastia, Andreja Drolc,
Evgen Eržen, Lidija Globevnik, Tjaša Bulc, Brigita Jamnik, Boris Kompare, Andrej
Kramar, Janja Leban, Tanja Ljubič-Mlakar, Andrej Lukšič, Alenka Majcen Le Marechal,
Zofija Mazej Kukovič, Jožica Slatinek, Jože Papež, Marina Pintar, Blaž Pišek, Marjana
Simonič, Marjeta Stražar, Robert Tornič, Alexis Zrimec, Gregor Zupančič
Raziskovalni problemi sedanjosti za prihodnost
In: Voda (Pomen mikrobiologije in biotehnologije za prihodnost, 04), Peter Raspor, ed.,
Enej Kuščer, ed., Ljubljana, Biotehniška fakulteta, Oddelek za živilstvo, 2007, pp. 221-236.

6. Željko Pogačnik, Miha Andrejašič, Igor Štern, Mateja Galež, Simona Murko
Baghouse fines of coralline limestone or fossil coral with calcium carbonate: results of
preliminar research
In: Mednarodna konferenca “Gospodarjenje z odpadki, okoljska geotehnologija in trajnostni
razvoj”: ICWMEGGSD’07 - GzO’07, Avgust 28.-30.,2007, Ljubljana, Slovenija, Ljubljana,
Naravoslovnotehniška fakulteta, Oddelek za geotehnologijo in rudarstvo, 2007, 11 str..

7. Stephan Richter, Rožle Jakopič, Ljudmila Benedik, A. Alonso- Munoz, H. Kühn, R. Wellum
”Multi-dynamic” isotope ratio measurements for uranium and plutonium using the
“Multiple ion counting” detection system of the TRITON TIMS at IRMM
In: Proceedings(EUR, 22853 EN), ESARDA 29th Annual Meeting, Symposium on
Safeguards and Nuclear Material Management, Aiz en Provence, May 22-24, 2007,
Luxembourg, Office for Official Publications of the European Communities, 2007, pp. 1-6.

8. M. J. Sierra, David Kocman, Milena Horvat, R. Millán, E. Esteban
Potential mercury volatilization from Almadén soils
In: Biogeochemistry of trace elements: environmental protection, remediation and
human health, [9th International conference on the biogeochemistry of trace
elements, Beijing, China, July 15-19, 2007], Yongguan Zhu, ed., Nicholas W. Lepp, ed., R.
Naidu, ed., Bei Jing, Tsinghua University Press, 2007, pp. 493-494.

9. Borut Smodiš, Tinkara Bučar
Evaluation of intristic uncertainty in k0-NAA
In: Combining and reporting analytical results: [the proceedings of the International
workshop Combining and reporting analytical results: the role of traceability and
uncertainty for comparing analytical results, held in Rome on 6-8 March 2006](Special

publication, no. 307), Aleš Fajgelj, ed., Maria Belli, ed., Umberto Sansone, ed.,
Cambridge [England], Royal Society of Chemistry Publishing, cop. 2007, pp. 187-194.

10. Janez Ščančar, Radmila Milačič
Chromium speciation in sewage sludge using liquid chromatography
In: Speciation analysis of arsenic, chromium and selenium in aquatic media:
proceedings of a final research coordination meeting held in Vienna, 26-29 April
2004(IAEA-TECDOC, 1542), Vienna, IAEA, 2007, pp. 69-77.

11. Zdenka Šlejkovec, Vekoslava Stibilj, Ingrid Falnoga, Magda Tušek-Žnidarič, Darja Mazej,
Radojko Jaćimović, Janez Ščančar, Johannes Teun van Elteren, Maria Manuel Farinha,
U.D. Woroniecka, Herbert Th. Wolterbeek
Arsenic speciation using HPLC-HGAFS or selective coprecipitation combined with F1-HGAFS or INAA
In: Speciation analysis of arsenic, chromium and selenium in aquatic media:
proceedings of a final research coordination meeting held in Vienna, 26-29 April
2004(IAEA-TECDOC, 1542), Vienna, IAEA, 2007, pp. 21-27.

12. Marko Štrok, Urška Repinc, Borut Smodiš
Calibration of a proportional counter for determining beta emitters
In: Proceedings of ICONE-15, The 15th International Conference on Nuclear Engineering,
(ICONE-15), April 22-26, 2007 Nagoya, Japan, [S. l.], ASME, 2007, 3 p., 2007.

13. Martina Šturm, Sonja Lojen
Migracija nitrata v sistemu rastlina-tla-talna-voda-podtalnica
In: Prispevki, Zvonka Jeran, ed., Ljubljana, Institut “Jožef Stefan”, Odsek za znanosti o okolju, 2007, 5 p.

14. Marko Cigale, Tatjana Dizdarevič, Bojan Režun, Jakob Likar, Jurij Čadež, Milena Horvat,
Jože Kotnik, Jože Janež, Andrej Pisk
Monitoring vplivnega območja rudnika živega srebra Idrija po končanih zapiralnih delih
In: Zbornik Strokovnega posvetovanja rudarjev in geotehnologov ob 40. Skoku čez kožo,
Ljubljana, 30. marec 2007, Jože Kortnik, ed., Jakob Likar, ed., Gorazd Hafner, ed., Bojan Jelen, ed.,
Ljubljana, Slovensko rudarsko društvo inženirjev in tehnikov - SRDIT, 2007, pp. 89-95.

TEXTBOOKS AND LECTURE NOTES
1. Ljudmila Benedik, Steluta Duta, H. Koit, Monika Inkret, V. Kmetov, A. Künnapas, Ivo

Leito, Bertil Magnusson, Urška Repinc, Philip Taylor, Emilia Vassileva
Practical examples on traceability, measurement uncertainty and validation in
chemistry. Vol. 1
(EUR report, 22791 EN), Luxembourg, European Communities, 2007.

THESES
Ph. D. Theses
1. Michael Beeston: Chemical availability of arsenic – measurement and risk assessment

(Z. Šlejkovec)
2. Andrej Osterc: Distribution of 129 I in the environment (V. Stibilj)
3. Tadeja Milivojevič Nemanič: Development of analytical methods for determination of

organotin compounds in marine environment (R. Milačič)

B. Sc. Theses
1. Alja Dolinar: Determinating of selenium levels in arterial, venous and total umbilical

cord blood and their fractions (V. Stibilj)
2. Janez Klavž: Levels of Polychlorinated Biphenyls in Commercial Fish Species in Slovenia

(E. Heath)
3. Irena Rupnik: Determination of total and methil mercury in hair and cord blood     (M. Horvat)
4. Tina Šturm: Chemical characterization of waste materials from steel industry and

potential use of these materials in civil engineering and road construction (J. Ščančar)
5.  Marko Zupančič: The influence of geology and climate on radon levels in outdoor air

(J. Vaupotič)

INTERNATIONAL PROJECTS
1. A Future for Radioecology in Europe

FUTURAE, 6. FP, 036453
EC; Dr. Jean-Christophe Gariel, Institut de Radioprotéction et de Surété Nucléaire, Clamart, France
Prof. Borut Smodiš, Asst. Prof. Branko Kontič

2. Public Health Impact of Long-term, Low-level Mixed Element Exposure in Susceptible
Population Strata
PHIME, 6. FP, 016253
EC; Prof. Staffan Skerfving, Lund University Hospital, Dept. of Occupational and
Environmental Health, Lund, Sweden
Prof. Milena Horvat

3. Network of Reference Laboratories and Related Organizations for Monitoring and Bio
Monitoring of Emerging Environmental Pollutants
NORMAN, 6. FP, 018486
EC; Dr. Valeria Dulio, INERIS - Direction Scientifique, Verneuil-en-Halatte, France
Dr. Ester Heath

4. Sharing Experience on Risk Management (Health, Safety, Environment) to prepare
Future Industrial Systems
SHAPE-RISK, 6. FP

NMP2-CT-2003-505555
EC; Institut National de l‘environnement industriel et des risques, Verneuil en Halatte, France
Asst. Prof. Branko Kontič, Asst. Prof. Marko Gerbec

5. Worldwide Remediation of Mercury Hazards through Biotechnology
BIOMERCURY, 6. FP
NMP2-CT-2004-505561
EC; Gesellschaft für Biotechnologische Forschung MBH, Braunschweig, Germany
Prof. Milena Horvat, Dr. Andrej Stergaršek

6. Sava River Basin: Sustainable Use, Management and Protection of Resources
SARIB, 6. FP
INCO-CT-2004-509160, EC
Asst. Prof. Radmila Milačič

7. Lead Free Solder Materials
COST 531, EC
Dr. Arkadij Popovič

8. Xenobiotics in the Urban Water Cycle
COST 636, EC
Dr. Ester Heath

9. Hazardous Waste Management Training Programme
HAZTRAIN, Leonardo da Vinci
IRL-04-B/P-PP-153225
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EC; Clean Technology Centre, Cork Institute of Technology, Cork, Ireland
Prof. Borut Smodiš

10. Isotope Investigation of the River Sava in Slovenia: Long-term Isotopic Monitoring of
Surface Water and Precipitation at Selected Sites
14343/R0
IAEA, Vienna, Austria
Asst. Prof. Nives Ogrinc

11. Measurements and Calculations of the Neutron Spectrum in Different Irradiation
Channels of the TRIGA Mark II Reactor, Slovenia
13279/R1
IAEA, Vienna, Austria
Dr. Radojko Jaćimović

12. Nutritional Status and Exposure to Mercury and its Compounds in Pregnant Women
and Women of Childbearing Age in Former Mercury Mining Site using Nuclear and
other Techniques; Exposure to Toxic and Potentially Toxic Elements in Women of
Childbearing Age in Developing Countries
13250/R1, R2
IAEA, Vienna, Austria
Prof. Milena Horvat, Dr. Jože Kotnik

13. Training of Mr Dennis Kpakpo Adotei
IAEA Fellow, GHA/07017
IAEA, Vienna, Austria
Prof. Vekoslava Stibilj

14. Training of Ms Olja Jotanović
IAEA Fellow, BOH/07023
IAEA, Vienna, Austria
Prof. Borut Smodiš

15. Training of Mr Nabil Benfaid
IAEA Fellow, LIB/05015
IAEA, Vienna, Austria
Prof. Vekoslava Stibilj

16. Sources and Sinks of Mercury in Freshwater Ecosystems
BI-AR/06-08/01
Prof. Ribeiro Guevara Sergio, Centro Atómico Bariloche, Comisión Nacional de Energía
Atómica, Bariloche, Argentine
Prof. Milena Horvat

17. Isotope Ratio Analysis of Essential Oils for Authenticity Assessment
Forschung Austria Fellowship
Susanne Wagner, M. Sc., Joanneum Research Forschungsgesellschaft mbH, Institut für
Nachhaltige Technike und Systeme, Graz, Austria
Dr. Polona Vreča

18. Characterisation Study for Total Br in Polymers (EC590 and EC591)
P048609
Katharina Teipel, Connie Biesmans, European Commission, Joint Research Centre
(JRC), Institute for Reference Materials and Measurements (IRMM), Geel, Belgium
Dr. Radojko Jaćimović

19. Stability Test BCR 403 (Sea Water), BCR-463 (Hg Species in Tuna Fish), ERM-CE464 (Hg
Species in Tuna Fish), BCR-505 (Estuarine Water), BCR-579 (Mercury in Seawater),
ERM-CC580 (Estuarine Sediment), BCR-679 (with Cabbage)
IRMM.B047359
Hendrik Emons, Dr. Guy Auclair, European Commission, Joint Research Centre (JRC),
Institute for Reference Materials and Measurements, (IRMM), Geel, Belgium
Prof. Milena Horvat

20. Characterisation of Measurements for Trace Elements in Plastics
IRMM.B045069
Thomas Linsinger, European Commission, Joint Research Centre (JRC), Institute for
Reference Materials and Measurements (IRMM), Geel, Belgium
Dr. Radojko Jaćimović

21. Radioecological Investigations in the Teritory of Bosnia and Hercegovina
BI-BIH/05-06-009
Dragana Stojisavljević, M. Sc., Bojan Štrbac, B. Sc., Public Health Institute of Republic of
Srpska, Banja Luka, Bosnia and Herzegovina
Prof. Borut Smodiš

22. Određivanje uranovih radioizotopa u uzorcima okoline
BI-BIH/06-08/007
Dr. Stjepan Marić, Zavod za javno zdravstvo FBiH, Sarajevo, Bosnia and Herzegovina
Dr. Ljudmila Benedik

23. Radioekološka istraživanja na području Bosne i Hercegovine
BI-BIH/06-08/009
Dr. Marko Lalić, Institut za zaštitu zdravlja Republike Srpske, Banja Luka, Bosnia and Herzegovina
Prof. Borut Smodiš

24. Spectroscopic and Chemometric Characterization of Slovene and Cypriot Fruit Juices
Dr. Rebecca Kokkinofa-Diogenous, Ministry of Health - State General Laboratory,
Acropolis, Nikozija, Cyper;
Dr. Iztok Jože Košir, Slovenian Institute for Hop Research and Brewing, Žalec, Slovenia
Asst. Prof. Nives Ogrinc

25. Udvikling af innovative teknologier for kvantificering og fjernelse af miljofremmede
stoffer fra spildevand
Development of Innovative Technologies for Determination and Treatment of
Xenobiotic Organic Compounds in Eastewater
BI-DK/07-09-003

Prof. Anna Ledin, Institute of Environment & Ressources, Technical University of
Denmark, Bygningstorvet, Lyngby, Denmark
Dr. Ester Heath

26. Organotin Compounds and Selected Metals in Freshwater and Terrestrial Environment:
Mobility and Transfer between Solid and Aqueous Phases
BI-FR07-PROTEUS-006, PROTEUS
Prof. Gaetane Lespes, Laboratoire de Chimie Analytique, Bio-Inorganique et Environnement, UMR
CNRS 5034, Université de Pau et des Pays de l’Adour, Pau Cedex, France
Dr. Janez Ščančar

27. Biogeochemical Cycling of Carbon and Assessment of Shifts in Sediments in Lake
Pamvotis (Greece) and Bohinj (Slovenia)
BI-GR/04-06-006
Dr. Constantine Stalikas, University of Ioannina, Department of Chemistry, Laboratory
for Analytical Chemistry, Ioannina, Greece
Dr. Polona Vreča

28. Study of Defects in Si and Ge Irradiated by Fast Neutrons
BI-HR/07-08-030
Dr. Branko Pivac, Rudjer Bošković Institute, Zagreb, Croatia
Dr. Radojko Jaćimović

29. Formation of Recent Carbonate Sediments in Karstic Aquatic Environments
BI-HR/06-07-001
Dr. Ivan Sondi, Rudjer Bošković Institute, Zagreb, Croatia
Asst. Prof. Sonja Lojen

30. Geochemical Investigation of Tufa Barriers in the Krka National Park
Dr. Neven Cukrov, Rudjer Bošković Institute, Zagreb, Croatia
Asst. Prof. Sonja Lojen

31. Characterization of Food Products in Apulia and Slovenia by Spectroscopic and
Chemometric Methods: Similarities and Differences
BI-IT/05-08-013
Prof. Antonio Sacco, Universitŕ di Bari, Dipartimento di Chimica, Bari, Italy
Asst. Prof. Nives Ogrinc

32. Mercury Emission, its Influence and its Correlation to Radon in Mount Etna Area
BI-IT/05-08-026
Dr. Salvatore Giammanco, Instituto Nazionale di Geofisica e Vulcanologia, Sezione di
Palermo, Palermo, Italy
Dr. Jože Kotnik

33. Monitoring of Chemical and Physical Parameters at the Seismic Active Zone at the
Slovenian Italian Border at the Etna Volcanic Area
BI-IT/05-08-027
Dr. Anna Riggio, Instituto Nazionale di Oceanografia e di Geofisica Sperimentale, Sgonico (Trieste), Italy
Asst. Prof. Janja Vaupotič

34. The Estimation of the Impact of Mercury Released in Environmental by a Human Activity
The Behavior of Mercury Released from the Mining Area
JSPS - Grant no. 15404003
Prof. Takashi Tomiyasu, Kagoshima University, Faculty of Science, Department of Earth
and Environmental Sciences, Japan
Prof. Milena Horvat

35. Modelling of Mercury and its Compounds in Polluted Freshwater Systems: Comparison
between Reservoirs in the Guizhou Province and the Idrijca River System
BI-CN/07-09-009
Prof. Xinbin Feng, State Key of Environmental Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, China
Dr. Jože Kotnik

36. Integration of Hg Removal (RHg) in the Process of Flue Gas Desulphurization (FGD) in
Thermal Power Plants
BI-CN/05-07/025
Yan Yin Jiang, Shanghai Research Institute of Environmental Industry, Shanghai
Academy of Environmental Sciences, Shanghai, China
Prof. Milena Horvat

37. Elemental Composition of Minerals from The Republic of Macedonia
BI-MK/07-08-023
Dr. Trajče Stafilov, Faculty of Natural Sciences and Mathematics, Skopje, The Republic of Macedonia
Dr. Radojko Jaćimović

38. WG 25 Validation Measurements
CEN/TC 264/WG 25/338, M/360, SA/CEN/ENV/000/2005-37
Ir. Jan A. Wesseldijk, Nederlands Normalisatie-instituut, Delft, The Netherlands
Prof. Milena Horvat, Dr. Jože Kotnik

39. Radon Potential on Different Geologic Basis
BI-PL/05-07-001
Dr. Kozak Krzysztof, The Henryk Niewodniczanski, Institute of Nuclear Physics of the
Polish Academy of Sciences, Department of Environmental and Radiation Transport
Physics, Natural Radioactivity Laboratory, Krakow, Poland
Asst. Prof. Janja Vaupotič

40. Accumulation of Mercury and Methylmercury in Natural Forest Sites in Switzerland
U3-12/06
Dr. Beat Frey, Swiss Federal Research Institute WSL, Soil Sciences, Birmensdorf, Switzerland
Prof. Milena Horvat

41. Organic Geochemistry and Microbial Ecology of Stratified Eutrophic Alpine Lakes
Prof. Stuart Wakeham, Skidaway Institute of Oceanography, Savannah, GA, USA
Prof. Jadran Faganeli, Nacionalni inštitut za biologijo, Morska biološka postaja Piran, Slovenia
Asst. Prof. Nives Ogrinc
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R & D GRANTS AND CONTRACTS
1. Stress and response to the stress in terrestrial isopode Porcellio scaber and in water leek

Lemna minor: mechanistic approach
Prof. Milena Horvat

2. Biogeochemical cycling of carbon and nitrogen in eutrophic lakes
Dr. Polona Vreča

3. Biogeochemical cycles and pollution with organotin compounds: development and
validation of analytical procedures
Dr. Janez Ščančar

4. Pathways of carbon, nutrients and pollutants through food webs in Slovenian mountain lakes
Prof. Milena Horvat

5. The impact of microbial processes on Hg biomagnification in food webs of the Gulf of
Trieste (N Adriatic Sea)
Prof. Milena Horvat

6. Development and validation of toxicity test for nanoparticles using terresterial isopods
Dr. Ingrid Falnoga

7. CO2 fixation in river carbonates: mass balance, hydrological, geochemical and
biochemical controls
Asst. Prof. Sonja Lojen

8. Identification of structures, soils and defects
Asst. Prof. Janja Vaupotič

9. As2O3 biotransformation and clinical efficacy correlations in the treatment of APL
Dr. Zdenka Šlejkovec

10. Biochemical correlates of autism spectrum disorders
Dr. Bogdan Kralj

11. The influence and interactions of chromium and iron species in yeast cells
Dr. Radmila Milačič

12. Impact of selenium on the yield of vegetables and crop plants
Asst. Prof. Vekoslava Stibilj

13. The response of soil organic matter and natural ecosystems (primarily forests) to climate change
Dr. Polona Vreča

14. Functional foods with polyphenol’s antioxidants, plant proteins and trace elements.
Asst. Prof. Vekoslava Stibilj

15. Ljubljansko barje - archaeological landscape in flux
Asst. Prof. Nives Ogrinc

16. Carbon transport processes and mechanisms in forest ecosystems
Asst. Prof. Nives Ogrinc

17. The influence of UV-B radiation to antioxidant content and distribution in cultivated plants
Asst. Prof. Vekoslava Stibilj

18. Geochemical comparison of metal fluxes in industrial and volcanic environmental
Dr. Jože Kotnik

19. Identification and remediation of pharmaceutical residues in effluent and surface waters
Asst. Prof. Ester Heath

20. Nitrate migration in the plant-soil-water system
Asst. Prof. Sonja Lojen

21. Biological methods for Hg monitoring
Prof. Milena Horvat

22. The use of new materials from the recycled industrial products and building rubbles in
civil engineering
Asst. Prof. Radmila Milačić

23. The effect of nutrition (content of selenium and cadmium) and physical stress on the
Se status of soldiers
Asst. Prof. Vekoslava Stibilj

24. Harmonized and safety nutrition
Asst. Prof. Vekoslava Stibilj

25. The comparision and development of new methods for determining the authenticity of
oil in foodstaff
Asst. Prof. Nives Ogrinc

26. The influence of climatic changes on the growth and responces of trees at the forest
edge in Slovenia
Asst. Prof. Nives Ogrinc

27. Port of Koper in the framework of sustainable development of the coastal region
Asst. Prof. Branko Kontić

28. Territorial impact assessment of sectoral policies
Asst. Prof. Branko Kontić

29. Development and preparation of new radiotherapeutic agents for targeted
Dr. Urška Repinc

30. The influence of environmental change on the growth rate of oak (Quarcus vobur) and
larch (Larix decidna)
Asst. Prof. Nives Ogrinc

31. Development of tools for management and analysis of the loads and influences on
waters in the Sava and Soča catchments
Asst. Prof. Nives Ogrinc

32. Identification of anomalies in radon transport caused by seismic activity
Asst. Prof. Janja Vaupotič

33. Control of mercury emission and other elements in termo power plants, cement
production and other high temperature industrial processes
Prof. Milena Horvat

34. Determination of geographical and botanical origin of honey
Dr. Marijan Nečemer

35. Assessment of the environmental impact of military training ground krivolak with the
aim of its ecological remediation
Asst. Prof. Sonja Lojen

RESEARCH PROGRAMS
1. Modelling of structure-property relationships - QSAR-QSPR

Dr. Bogdan Kralj
2. Cycling of nutrients and contaminants in the environment, mass balances and

modeling of environmental processes and risk analysis
Prof. Milena Horvat

3. Modeling and environmental impact assessment of processes and energy technologies
Dr. Borut Smodiš

NEW CONTRACTS
1. Control of mercury and other trace element emissions in high temperature industrial processes

Esotech, d.d.
Prof. Milena Horvat

2. Environmental radioactivity monitoring around the Žirovski vrh former mine area in 2007
RŽV, d.o.o.-Žirovski vrh Mine
Asst. prof. BorutSmodiš

3. Systematic survey of working and living environments in 2007
Ministry of Health
Asst. prof. Janja Vaupotič

4. Monitoring of the Slovenian sea environment with directives of Barcelon convention.
Analysis of metals and organotin compounds in water, sediments and mussels
Ministry of the Environment and Spatial Planning
Asst. prof. Janez Ščančar

5. Lease of the Hot cells facility
Arao-Agency for radwaste management
Asst. prof. BorutSmodiš

6. Human Biomonitoring in Slovenia
Ministry of Health
Prof. Milena Horvat

7. Soil gas radon potential on radon prone areas
Ministry of the Environment and Spatial Planning
Asst. prof. Janja Vaupotič

VISITORS FROM ABROAD
1. Michael Beeston, University of Exeter, Great Britain, 1. 1. - 31.1.2007
2. Prof. Stanley Lutts, Stephanie Lapaille, Unit of Plant Biology, Catholic University of

Louvain, Belgium, 25. 1. 2007
3. prof. Kazimerz Rožanski, Fakulteta za fiziko in nuklearne tehnike, Univerza za

rudarstvo in metalurgijo Krakow, Krakow, Poland, 1. 2. 2007
4. Ural Bekov Bolat, Al-Farabi Kazakh National University, Kazakhstan, 6. – 8. 3. 2007
5. Lina Lofmark, University of Lund, Sweden, prof. Mark Hines, University of

Massachusetts, USA, 15. 3. 2007
6. Lea Kauppi, Mr. Campi, European Environment Agency, Finland, 18. 3. 2007
7. Suzanne Wagner, fellowship Forschung Austria, Joanneum Research, Institute of

Sustainable Techniques and Systems, Graz, Austria, 4.6. - 3.8. 2007
8. dr. Sheena Nakou, Institute of Child’s Health, Athens, Greece, 23. 4. - 28. 4. 2007

9. Dr. Alfred Vidic, Zavod za javno zdravstvo FBih, Sarajevo, Bosnia and Herzegovina, 17. 4. - 21. 4. 2007
10. Nabil Benfaid, IAEA Fellowship, Tajora Nuclear Research Center, Tripoli, Libya, 12. 3. to 11. 7. 2007
11. Prof. Paolo Zatta, CNR Institute for Biomedical technology, University of Padova, Italy,

10. 4. - 11. 4. 2007
12. prof. Antonio Sacco, dr. Maria A. Brescia, BI-IT-05-08-013, University of Bari, Italy, 6. 5. - 9. 5. 2007
13. Maria A. Arribere, AR-06-08/01, Centro Atomico Bariloche, Argentina, 10. 5. - 12. 5. 2007
14. dr. Maria Angela de Barros Correira Menezes, CDTN/CNEN, Belo Horizonte, Brazil, 10. 5. - 19. 5. 2007
15. Sergio Ribeiro Guevara, Laboratorio de Analisis por Activacion Neutronica, centro

Atomico Bariloche, Argentina, 12. 5. - 9. 6. 2007
16. prof. Trajče Stafilov, dr. Petre Makreski, Univerzitet Sv. Kiril i Metodij, Skopje,

Macedonia, 21. - 25. 5. 2007
17. dr. Lynn Walter, prof. dr. Stephen Hamilton, Michigan State University, Lansing, Kelly

Umlauf, University of Michigan, Ann Arbor, USA, 21. 5. - 2. 6. 2007
18. dr. Takashi Tomiyasu, dr. Akito Matsuyama, National Minamata Institute, 2. - 12. 10.

2006, dr. Ryusuke Imura, Kagoshima University, Japan, 24. 5. - 3. 6. 2007
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19. dr. Henrik Andersen, Kamilla Hansen, BI-DK-07-09-003, DTU Copenhagen, Denmark, 3. 6. - 30. 6. 2007
20. dr. Salvatore Giammanco, BI-IT-05-08-026, Istituto Nazionale di Geofisica e

Vulcanologia, Sezione di Catania, Catania, Italy, 18. 6. - 28. 6. 2007
21. Jadranka Barešić, Institut Rudjer Bošković, Zagreb, Croatia, 2. – 6. 7. 2007
22. Ryszard Haber, Jadwiga Mazur, Elzbieta Kochowska, Krzysztof Kozak, The Henryk

Niewodniczański Institute of Nuclear Physics, Polish Academy of Sciences, Natural
Radioactivity Laboratory, BI-PL/05-07/001, Krakow, Poland, 9. 7. - 22. 7. 2007

23. dr. Adriana Hulsmann, KIWA Research, Netherlands, 10. 7. 2007
24. Joulien Heroult, University of Pau, France, BI-FR-07-PROTEUS 006, 15. 7. - 31. 7. 2007
25.  Juan Vasquez Navarra, IGME, Instituto Geologico y Minero de Espana, Madrid, Spain,

1.7. - 15. 8. 2007

26. prof. Drasch, Institute of Forensic Medicine, dr. Stephan Böse O’Reilly, Beatte Lettmeier,
UMIT, Institute of Public Health, Austria, 27. 8. - 28. 8. 2007

27. Milena Taseska, BI-MK-07-08-023, Univerzitet Kiril i Sveti Metodij, Skopje, Macedonia,
30. 9. - 23. 10. 2007

28. Darya Bairasheuskaya, Department of Environmental Monitoring, International
Sakharov Environment University, Minsk, Belarus, 14. 9. - 31.12.2007

29. Olja Jotanović, Prirodno-matematički fakultet, Banja Luka, Bosnia and Herzegovina, 22.
10. - 21. 12. 2007

30. Dennis Kpakpo Adotei, Ghana Atomic Energy Commission, Accra, Ghana, 5. 11. 2007 - 1. 5. 2008
31. Snežana Milošević, Skupština opštine Bujanovac, Vranje, Vinča, Serbia, 15.11. 2007 - 15. 3. 2008
32. Ms. Marlene Klein, University of Pau, France, 25. 11. - 1. 12. 2007

STAFF
Researchers
1. Asst. Prof. Ljudmila Benedik
2. Dr. Ingrid Falnoga
3. Asst. Prof. Ester Heath
4.4.4.4.4. PrPrPrPrProf. Milena Horof. Milena Horof. Milena Horof. Milena Horof. Milena Horvvvvvat**, Headat**, Headat**, Headat**, Headat**, Head
5. Dr. Radojko Jaćimović
6. Asst. Prof. Zvonka Jeran
7. Asst. Prof. Branko Kontić***
8. Dr. Jože Kotnik
9. Dr. Bogdan Kralj
10. Asst. Prof. Sonja Lojen
11. Asst. Prof. Radmila Milačič
12. Asst. Prof. Nives Ogrinc
13. Dr. Arkadije Popovič
14. Asst. Prof. Borut Smodiš

15. Asst. Prof. Vekoslava Stibilj
16. Asst. Prof. Janez Ščančar
17. Dr. Zdenka Šlejkovec
18. Asst. Prof. Janja Vaupotič
19. Dr. Polona Vreča
20. Dr. Dušan Žigon
Postdoctoral associates
21. Dr. Tjaša Kanduč
22. Dr. Darja Mazej
23. Dr. Urška Repinc
24. Dr. Polona Vreča
25. Dr. Boris Zmazek***

Postgraduates
26. Miha Avberšek, B. Sc.
27. Tinkara Bučar, B. Sc
28. Petra Cuderman, B. Sc.
29. Marinka Gams Petrišič, B. Sc.
30. Darija Gibičar, B. Sc.
31. Asta Gregorič, B. Sc.
32. Rožle Jakopič, B. Sc.
33. David Kocman, B. Sc.
34. Davor Kontić, B. Sc.
35. Tadeja Milivojevič Nemanič, B. Sc.
36. Tanja Mrak, B. Sc.
37. Simona Murko, B. Sc.
38. Dr. Andrej Osterc
39. Marko Štrok, B. Sc.
40. Martina Šturm, B. Sc.
41. Mitja Vahčič, B. Sc.
42. Tea Zuliani, B. Sc.
43. Mladen Živčič***, M. Sc.
44. Suzana Žižek, B. Sc.
Technical officer
45. Dr. Svetozar Polič
Technical and administrative staff
46. Petra Dujmović
47. Vesna Fajon
48. Barbara Korc
49. Silva Perko
50. Janja Smrke
51. Barbara Svetek
52. Zdenka Trkov
53. Stojan Žigon

** Part-time faculty member
*** Member of industrial or other organisation
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DEPARTMENT OF AUTOMATION,
BIOCYBERNETICS AND ROBOTICS E-1

Head:

Dr. Leon Žlajpah

Our research brings together different fields of automatics, robotics, biocybernetics,
kinesiology and environmental medicine. Most of the research topics are connected to the so-
called “movement of man and machine” and its connection and interaction with the
environment. The aim is to make available advanced knowledge, as well as to develop and
transfer systems and technologies to our customers in industry, medicine and sport.

The main directions of research in the past year were humanoid robotics, the integration of mobility and
manipulation in industrial and service robotics, studies of human physiology in extreme environments, the
evaluation of protective equipment, the development of biomedical devices and methods, and the robotics and
automation of industrial manufacturing.

In the area of humanoid robotics we continued with our research on the realization of cognition on humanoid
robots. This work was initiated by our participation in the FP6 Integrated Project “Perception, Action, and Cognition
through Learning of Object-Action Complexes” (PACO+). PACO+ aims at the design of a cognitive robot that is able
to develop perceptual, behavioral and cognitive categories in a measurable way and communicate and share these
with humans and other artificial agents. In 2007 we concentrated on the learning of action knowledge that enables
the robot to accomplish a task in any given configuration of the external world. Another important topic was the
learning of object representations using active vision and robotic manipulation. We implemented the algorithms
on a Mitsubishi PA-10 robot. Next, we have started working on primitive motions for object pushing. The idea is to
teach a robot how an object moves when pushed in a certain direction and then the robot should use this knowledge
to move objects on a prescribed trajectory. The robot should learn this task only by exploration and imitation in a
cognitive fashion.

In 2007 we completed the project “Learning object-action descriptions
and active object recognition by a humanoid with foveated vision”, which
was carried out in collaboration with ATR Computational Neuroscience
Laboratories, Kyoto, Japan. We continued collaborating with ATR in the
frame of the bilateral project “Goal-directed sensorimotor primitives for
building object representations on a walking humanoid robot”. In this
project we developed new algorithms for the figure-ground discrimination
of previously unknown objects that are manipulated by the robot.

In 2007 we obtained a humanoid robot called HOAP-3 Fujitsu, which will be used as a testing platform for our
research on humanoid robotics. We have developed an interface for the robot controller, which makes it possible to
control the HOAP robot from the Matlab and Matlab/Simulink programming environments.

In the field of the kinematics and dynamics of the human body we continued our research on the energy-
efficient motion of human and robot mechanisms. We redesigned and improved the humanoid robotic mechanism
by reducing backlash in the gears and by changing the gears in the joints. Next, we optimized the vertical jump, the
broad jump and the running of the humanoid robotic mechanism in the simulation environment. On the basis of
the optimization results we performed a series of experiments on a real humanoid robotic mechanism. We
experimentally confirmed the hypothesis that we set in the biomechanical analysis of the human vertical jump,
stating that biarticular links and elastic tissues significantly influence the
effectiveness of fast movements.

We established an  original concept to effectively transfer human motion
to a humanoid robot by using a closed-loop system setup, where a human
subject actively controls the humanoid robot motion. While controlling the
humanoid robot through an adaptive motion controller, visual and
mechanical feedback loops are to be provided from the humanoid robot to
the human subject. We demonstrated our concept by effectively transferring
the motion from the human subject to the real humanoid robot. For that we
designed an adaptive motion controller based on an efficient machine-
learning technique called the Radial Basis Function Network.

We showed that dynamic, goal-directed actions
can be synthesized by applying locally weighted
regression to the library of example movements,
where each of the example movements is known
to fulfil the task in one particular situation.

Figure 1: Object learning on the Armar III humanoid robot
(Experiments made at the University of Karlsruhe)
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We continued our study of the motion of the human arm, with the
emphasis on periodic motion. Our approach was based on neural oscillators
because they can be used to model different natural processes and to control
different periodic tasks. Since they adapt or entrain to the input signal, they
are appropriate for tasks that need synchronization with the controlled
system. In combination with learning algorithms, we used them to
successfully perform several tasks, such as spinning a hand-held gyroscopic
device, swinging pendulums and rotating a hula-hoop.

In the field of robot control we have enhanced our method for the control
of redundant robots using a virtual mechanism approach. This method was
applied to the coordinated control of a highly redundant system consisting
of a robot head, eyes and hand.

During the past year we studied human-body movement during sports
activities. The research was focused on alpine skiing. In 2007 we developed
and built a robot-skier mechanism, capable of the autonomous navigation
of a ski slope. For control and navigation we use a complex sensory system
consisting of robot vision, GPS, force sensors and an electronic gyroscope.
We have applied a 3-level hierarchical control structure. The lower level
ensures the desired curvature of the ski turn and compliant behavior, the
middle level ensures stability on the ski slope, while the upper tactical level
guides the robot on the ski slope and avoids obstacles. To facilitate the

development and testing of individual subsystems in the laboratory environment, we have built a simulator based
on virtual reality technology.

We have collaborated with the Droga Kolinska Company for several years. In the past year we have begun a
research-and-development project aimed at a major rearrangement and upgrade of a tea-production plant for a
national food-production society. As a result of past automations the company has been able to achieve lower
production costs, and as a consequence they have taken over the complete tea production for a foreign company.
The expansion required large changes and updates to the facility. To achieve a flexible production facility for the
concurrent production of different tea products functional improvements to the supervisory and control system

were needed together with tight integration of the manufacturing
execution and enterprise resource planning levels.

With the support of the Olympic Committee of Slovenia we developed a
unique normobaric hypoxic facility in the newly constructed Olympic
Nordic Centre in Planica. The developed facility is capable of maintaining
simulated altitudes of 5400 meters above sea level in 10 double hotel rooms
and in a laboratory/training room. In addition, the basketball court can
also be maintained at 2800 meters above sea level. In parallel with the
technical development of the hypoxic facility, we also conducted a

physiological study to evaluate different protocols for altitude acclimatization: intermittent hypoxic training, sleep
low and train high, and train high and sleep low. Of the three methods, sleep high and train low proved to be the
most efficient in improving exercise performance. The hypoxic facility is now being used by elite athletes wishing
to incorporate hypoxic training in their overall training regime. The facility is also being used by alpinists who
wish to conduct their altitude acclimatization in Slovenia, prior to embarking on a high altitude expedition in the
Himalayas. This project was also sponsored, in part, by the Ministry of Defence, who are interested in the altitude
acclimatization of military personnel joining international peace-keeping missions in regions of high altitude.

This project has also culminated in an industrial partnership with B-Cat (The
Netherlands), which now markets these hypoxic facilities. A similar facility
has been developed in Rogla Terme for the Unior Zreče Company, where six
sleeping chambers were equipped with high-altitude systems.

The development of thermal manikins continues to be a successful
research-and-development programme. Together with the Centre d’Etudes
de Physiologie Appliquee at the CNRS in Strasbourg we developed several
new sweating thermal manikins: torso, head and hand manikins. Also our
gait simulator for testing footwear has been improved. A new computer-
control unit allows the user easier and more accurate testing. Our manikins
are now being used by industrial laboratories, such as Decathlon (France),
Gore & Associates (USA), Armasuisse (Switzerand), to name but a few, in

Figure 2: Jumping robot mechanism during a high jump using elastic
biarticular tendons

To achieve a flexible production facility for the
concurrent production of different tea products
functional improvements of the supervisory and

control systems were needed, together with tight
integration with the manufacturing execution

and enterprise resource planning levels.

Figure 3: Robot skier mechanism and simulation of skiing in a virtual
environment
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the design and evaluation of clothing items (footwear, handwear, helmets,
clothing ensembles, etc). Physiological research conducted in collaboration
with colleagues at the University of Wollongong (Australia) has
demonstrated the substantial variation in the sweating responses among
different body regions. This information regarding regional patterns of
sweating is now being incorporated into our sweating thermal manikins.

Within the framework of a Knowledge for Security and Peace grant
administered by the Ministry of Defence of the Republic of Slovenia, we assisted Alpina d.d. in developing a new
generation of military boots for winter and summer conditions. The developed footwear is the result of numerous
laboratory and field trials.

The prevention of cold injuries continues to be one of several research foci in the biocybernetic group. Together
with colleagues from Brock University (St. Catherines, Ontario, Canada)
we continue to investigate methods of enhancing the cold-induced
vasoconstriction response (CIVD), and thus minimizing the risk of cold
injury to fingers and toes. Of the many methods investigated, exercise training
and altitude acclimatization appear to improve certain traits of this response.
The mechanism for this observed effect is the focus of future research.

Motion sickness is a debilitating condition. Working with colleagues
from the Swedish Defence Research Agency at the Karolinska Institutet
(Stockholm, Sweden) a major study has been completed, investigating the
effect of anti-motion sickness pharmacological agents on thermoregulatory
responses during cold-water immersion.

The bedrest research programme initiated by JSI personnel in
collaboration with personnel from the Swedish Defence Research Agency
at the Karolinska Institutet (Stockholm, Sweden) in 2001 continues to thrive.
The study conducted in 2007 was conducted in collaboration with the
University of Primorska (Koper), and was funded by the Italian Space
Agency. Projects conducted by 10 laboratories focused mainly on the issues
of osteoporosis and muscle atrophy.

Some outstanding publications in the past three years

1. V. Krueger, D. Kragic, A. Ude, and C. Geib, Meaning of action: A review on action recognition and mapping,
Advanced Robotics, 21(13): 1473–1501, 2007.

2. Mekjavic I.B., Eiken O. Invited review: Contribution of thermal and nonthermal factors to the regulation of
body temperature in humans. Journal of Applied Physiology 100 (2006): 2065–2072.

3. Andrej Gams, Leon Žlajpah, Jadran Lenarčič. Imitating human acceleration of a gyroscopic device. Robotica,
2007, vol. 25, str. 501–509.

4. Bojan Nemec, Leon Žlajpah, Damir Omrčen. Comparison of null-space and minimal null-space control
algorithms. Robotica, 2007, vol. 55, no. 4, str. 337–344.

5. Damir Omrčen, Leon Žlajpah, Bojan Nemec. Compensation of velocity and/or acceleration joint saturation
applied to redundant manipulator. Robot. auton. syst.. 2007, vol. 55, no. 4, str. 337–344

Patents granted

1. 22319 (application 200600122): Procedure and optical device for image showing visible from every direction.
Lahajnar Leon, Leskovec Janez, Lahajnar Franci; KOLEKTOR GROUP Vodenje in upravljanje družb d.o.o.

2. Aleš Ude, Gordon Cheng, Kai Welke, Joshua G. Hale
A new way of learning about objects for visual recognition by manipulation : Japanese patent no. 2007-096733
Japan Patent Office, 2007.

Awards and appointments

1. Mitja Babič, Borut Lenart, Jože Opeka, Igor Mekjavič, Bogomir Vrhovec: The 2007 Puh award for achievements
in R&D, and for applying the results of scientific research to industrial practice; particularly the development
of a sweating thermal foot manikin with a gait simulator, Government of the Republic of Slovenia

2. Damir Omrčen: The article Sensorimotor Processes for Learning Object Representations was defined as one of
three best articles of the conference  Humanoids 2007, Pittsburgh, ZDA, proposer: Prof. James Kuffner

Testing with our sweating, thermal foot manikins
helped to develop a new generation of military
boots for winter and summer conditions for the
Slovenian Army.

Figure 4: Training during altitude acclimatization in the new Nordic
Olympic Centre in Planica
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BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Hans Berg, Ola Eiken, Lucijan Miklavčič, Igor B. Mekjavić

Hip, thigh and calf muscle atropy and bone loss alfer 5-week bedrest inactivity
In: European journal of applied physiology, Vol. 99, pp. 283-289, 2007.

2. Gordon Cheng, Sang-Ho Hyon, Jun Morimoto, Aleš Ude, Joshua G. Hale, Glenn Colvin,
Wayco Scroggin, Stephen C. Jacobsen
CB: a humanoid research platform for exploring neuroscience
In: Adv. robot., Vol. 21, no. 10, pp. 1097-1114, 2007.

3. Stephen S. Cheung, Igor B. Mekjavić
Cold-induced vasodilatation is not homogenous of generalizable across the hand and feet
In: European journal of applied physiology, Vol. 99, pp. 701-705, 2007.

4. Andrej Gams, Jadran Lenarčič, Leon Žlajpah
Vrtenje žiroskopske naprave z robotom
In: Elektroteh. vestn., Letn. 74, No. 4, pp. 223-228, 2007.

5. Andrej Gams, Leon Žlajpah, Jadran Lenarčič
Imitating human acceleration of a gyroscopic device
In: Robotica, Vol. 25, no. 4, pp. 501-509, 2007.

6. Polona Jaki, Igor B. Mekjavić
Decompression-induced ocular tear film bubbles reflect the process of denitrogenation
In: Invest. ophthalmol. visual sci., Vol. 48, no. 8, pp. 3756-3759, 2007.

7. Alan Kacin, Petra Golja, Ola Eiken, Michael J. Tipton, Igor B. Mekjavić
The influence of acute and 23 days of intermittent hypoxic exposures on the exercise-
induced forehead sweating response
In: European journal of applied physiology, Vol. 99, pp. 557-566, 2007.

8. Naoshi Kakitsuba, Igor B. Mekjavić, Tetsuo Katsuura
Individual variability in the peripheral and core interthreshold zones
In: J. of physiol. anthropol., Vol. 26, no. 3, pp. 403-408, 2007.

9. Nives Klopčar, Martin Tomšič, Jadran Lenarčič
A kinematic model of the shoulder complex to evaluate the arm-reachable workspace
In: J. biomech., Vol. 40, no. 1, pp. 86-91, 2007.

10. Uroš Kovačič, Martin Tomšič, Janez Sketelj, Fajko Bajrović
Collateral sprouting of sensory axons after end-to-side nerve coaptation —
a longitudinal study in the rat
In: Exp. neurol., Letn. 203, No. 2, pp. 358-369, 2007.

11. Bojan Nemec, Leon Žlajpah, Damir Omrčen
Comparison of null-space and minimal null-space control algorithms
In: Robotica, Vol. 25, no. 5, pp. 511-520, 2007.

12. Damir Omrčen, Leon Žlajpah, Bojan Nemec
Compensation of velocity and/or acceleration joint saturation applied to redundant manipulator
In: Robot. auton. syst., Vol. 55, no. 4, pp. 337-344, 2007.

13. Bojan Nemec, Leon Žlajpah
Avtomatizacija v montaži obutve z uporabo industrijskih robotov
In: Ventil (Ljubl.), Letn. 13, No. 3, pp. 162-168, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Jan Babič, Jadran Lenarčič

Vertical jump: biomechanical analysis and simulation study
In: Humanoid robots, new developments, Armando Carlos de Pina Filno, ed., Vienna,
Advanced Robotic Systems International, I-Tech, 2007, pp. 551-566.

2. Aleš Ude, Jan Moren, Gordon Cheng
Visual attention and distributed processing of visual information for the control of
humanoid robots
In: Humanoid robots: human-like machines, Matthias Hackel, ed., Vienna, Advanced
Robotic Systems International, I-Tech, 2007, pp. [423]-436.

PUBLISHED CONFERENCE PAPERS
Invited Papers
1. Jim House, Igor B. Mekjavić

Using a flame manikin to ensure safety and enhance operational capability in military,
industrial and rescue services
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 185-188.

2. Stefano Lazzer, Igor B. Mekjavić, Rado Pišot, (12 avtorjev)
Maximal explosive power of the lower limbs adaptations to 35-day bed rest: results of
the 2006 Valdoltra bed rest campaign
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 32-34.

3. Igor B. Mekjavić, Stelios N. Kounalakis, Michail E. Keramidas, Gianni Biolo, Pietro
Enrico Di Prampero, Marco Narici, Rado Pišot, Ola Eiken
The exercise-induced sweating response after 35 days of horizontal bed rest

In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 37-39.

4. Marco Narici, Olivier Seynnes, Maarten de Boer, Guglielmo Antonutto, Rado Pišot, Igor
B. Mekjavić, Pietro Enrico Di Prampero
Skeletal muscle structural and functional adaptations to 35-day bed rest: results of the
2006 Valdoltra bed rest campaign
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 29-31.

5. Bojan Nemec, Leon Žlajpah
Automation using robots in shoe assembly
In: CALZATECNIA: sobre Tecnología en la industria del calzado, [S. l., s. n.], 2007, 10 str..

6. Daniel Yogev, Rado Pišot, Ola Eiken, Igor B. Mekjavić
The effects of bed-rest on thermal comfort and cutaneous thermal sensitivity
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 49-51.

7. Anton Ružić
Avtomatizacija sočasne proizvodnje različnih izdelkov - nekateri vidiki načrtovanja
razmestitve in naprav linije
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 129-132.

Regular Papers
1. Pedram Azad, Aleš Ude, Tamim Asfour, Ruediger Dillmann

Stereo-based markerless human motion capture for humanoid robot systems
In: Conference proceedings(Proceedings), IEEE International Conference on Robotics
and Automation, Roma, Italy, 10-14 April 2007, Piscataway, Institute of Electrical and
Electronics Engineers, = IEEE, cop. 2007, pp. 3951-3956.

2. Jan Babič, Damir Omrčen
Dynamic modeling and control of human inspired jumping robot
In: Proceedings, 13th International Conference on Advanced Robotics, August 21-
24,2007, Jeju, Korea, [S. l., s. n.], 2007, pp. 597-601.

3. Mitja Babič, Igor B. Mekjavić, Borut Lenart, Bogomir Vrhovec
A device for estimating the footwear quality and physiological simulation of the human foot
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 7 str..

4. Mitja Babič, Martin Tomšič, Jadran Lenarčič
Naprava za simulacijo termoregulacijskih odzivov glave in vrednotenje toplotne izolacije pokrival
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, pp. 221-224.

5. Dušan Fefer, Lovro Pavšič, Blaž Hajdinjak, Samo Beguš
Merjenje vpliva magnetnega polja na hitrost kristalizacije kalcijevega karbonata v vodni raztopini
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. A, pp. 346-349.

6. Andrej Gams, Leon Lahajnar, Jadran Lenarčič, Leon Žlajpah
Kombinirano ritmično in aperiodično vodenje nihala z uporabo nevronskih oscilatorjev
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. B, pp. 156-159.

7. Andrej Gams, Leon Lahajnar, Leon Žlajpah, Jadran Lenarčič
Pendulum swing/giant swing and powerball spinning using neural oscillators
In: Conference proceedings, 16th International Workshop on Robotics in Alpe-Adria-
Danube Region [also] RAAD 2007, June 7-9 2007, Ljubljana, Slovenia, Marko Munih, ed.,
Roman Kamnik, ed., 1st ed., Ljubljana, Faculty of Electrical Engineering, 2007, 6 str..

8. Petra Golja, Matjaž Borovina, Igor B. Mekjavić
Is intermittent hypoxic exposure an ergogenic method?
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 81-84.

9. Miroljub Jakovljević, Igor B. Mekjavić
Gender differeces in susceptibility to subanesthetic concentrations of nitrous oxide
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 66-68.

10. Aleš Jurca, Bojan Nemec, Igor B. Mekjavić
Evaluation of the army boot ankle sagital stiffness



171Annual Report 2007

Department of Automation, Biocybernetics and Robotics E-1

In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 451-453.

11. Đani Juričić, Bojan Musizza, Matej Gašperin, Igor B. Mekjavić, Bogomir Vrhovec, Gregor Dolanc
Evaluation of fire protective garments by using instrumented mannequin and model-
based estimation of burn injuries
In: MED 2007: proceedings of the 15th Mediterranean Conference and Control and
Automation, June 27-29,2007, Athens, Greece, [S. l., s. n.], 2007, 6 str..

12. Alan Kacin, Petra Golja, Michael J. Tipton, Ola Eiken, Igor B. Mekjavić
Does a fatigue-induced increase in relative work rate affect exercise thermoregulation?
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 245-248.

13. Naoshi Kakitsuba, Igor B. Mekjavić, Tetsuo Katsuura
Individual variability in the core interthreshold zone as related to nonthermal factors
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 249-253.

14. Michail E. Keramidas, Mojca Amon, Tadej Debevec, Boštjan Šimunič, Rado Pišot, Pietro
Enrico Di Prampero, Igor B. Mekjavić
Endurance respiratory muscle training: does it affect normoxic or hypoxic exercise performance?
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 105-107.

15. Nina Kocjan, Markus Rothmaier
A new cooling garment for patients with multiple sclerosis
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 395-398.

16. Tomaž Kolšek, Aleš Jurca, Igor B. Mekjavić
Analysis of Slovene army soldiers’ feet
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 482-485.

17. Andrej Kos
Izdelava programskega vmesnika za vodenje humanoidnega robota HOAP-3
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, zv. B, pp. 141-144.

18. Andrej Kos, Aleš Ude
Distributed processing and particle filtering for the kinematic estimation of articulated motion
In: Conference proceedings, 16th International Workshop on Robotics in Alpe-Adria-Danube
Region [also] RAAD 2007, June 7-9 2007, Ljubljana, Slovenia, Marko Munih, ed., Roman
Kamnik, ed., 1st ed., Ljubljana, Faculty of Electrical Engineering, 2007, pp. 304-311.

19. Janez Kušar, Lidija Bradeško, Ladislav Lenart, Marko Starbek
An extented approach for project risk management
In: SOR ’07 proceedings, The 9th International Symposium on Operational Research in
Slovenia, Nova Gorica, Slovenia, September 26-28, 2007, Lidija Zadnik Stirn, ed., Samo
Drobne, ed., Ljubljana, Slovenian Society Informatika (SDI), Section for Operational
Research (SOR), 2007, pp. 357-362.

20. Leon Lahajnar, Andrej Gams, Bojan Nemec
Planiranje poti na podlagi senzorskih informacij za robota smučarja
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. B, pp. 149-152.

21. Leon Lahajnar, Andrej Kos, Bojan Nemec
Modeling and control of autonomous skiing robot
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 6 str..

22. Ladislav Lenart, Jan Babič, Janez Kušar
Optimal control algorithm based on calculation of partial derivations of Hamilton
Jacobi Bellman PDE
In: Conference proceedings, 16th International Workshop on Robotics in Alpe-Adria-Danube
Region [also] RAAD 2007, June 7-9 2007, Ljubljana, Slovenia, Marko Munih, ed., Roman
Kamnik, ed., 1st ed., Ljubljana, Faculty of Electrical Engineering, 2007, pp. 436-441.

23. Ladislav Lenart, Jan Babič, Janez Kušar
Some mixed algorithms in optimal control
In: SOR ’07 proceedings, The 9th International Symposium on Operational Research in
Slovenia, Nova Gorica, Slovenia, September 26-28, 2007, Lidija Zadnik Stirn, ed., Samo
Drobne, ed., Ljubljana, Slovenian Society Informatika (SDI), Section for Operational
Research (SOR), 2007, pp. 185-190.

24. Ladislav Lenart, Jan Babič, Janez Kušar
Nekateri vidiki iterativnega reševanja HJBE v problemih optimalne kontrole
In: Z informatiko do novih poslovnih priložnosti: zbornik posvetovanja, Dnevi
slovenske informatike, Portorož, 11.-13. april 2007, Aleksander Novaković, ed., Marko
Bajec, ed., Jasna Poženel, ed., Mojca Indihar Štemberger, ed., Ljubljana, Slovensko
društvo Informatika, 2007, pp. 1-7.

25. Ladislav Lenart, Martin Tomšič, Janez Kušar, Marko Starbek
Transport optimization in job-shop production using linear programing
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 7 str..

26. Christiano A. Machado-Moreira, Joanne N. Caldwell, Igor B. Mekjavić, Nigel A.S. Taylor
Sweaty hands: differences in sweat secretion from palmar and dorsal surfaces
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 289-292.

27. Christiano A. Machado-Moreira, Foske M. Smith, Anne M. J. Van Den Heuvel, Igor B.
Mekjavić, Nigel A.S. Taylor
Regional differences in torso sweating
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 293-296.

28. Gerard Nobel, Ola Eiken, Arne Tribukait, Roger Kölegard, Igor B. Mekjavić
Effect of anti-motion sickness drugs on motion sickness-induced predisposition to hypothermia
In: Proceedings of the 12th International Conference on Environmental Ergonomics,
ICEE 2007, Piran, Slovenia [August 19-24, 2007], Igor B. Mekjavić, ed., S.N. Kounalakis,
ed., Nigel A.S. Taylor, ed., Ljubljana, Biomed, 2007, pp. 330-331.

29. Damir Omrčen
Developing Matlab Simulink and xPC target real-time control environmet for
humanoid jumping robot
In: Conference proceedings, 16th International Workshop on Robotics in Alpe-Adria-
Danube Region [also] RAAD 2007, June 7-9 2007, Ljubljana, Slovenia, Marko Munih, ed.,
Roman Kamnik, ed., 1st ed., Ljubljana, Faculty of Electrical Engineering, 2007, pp. 18-23.

30. Damir Omrčen, Jan Babič
Human-inspired jumping robot - development and control of dynamic model
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 6 str..

31. Martin Tomšič
Evaluation of biofeedback of abdominal during exercise in COPD
In: 11th Mediterranean Conference on Medical and Biological Enginering and
Computing 2007, 26-30 June, 2007, Ljubljana, Slovenia(IFMBE proceedings, vol. 16),
Tomaž Jarm, ed., Peter Kramar, ed., Anže Županič, ed., New York, Springer,
International Federation for Medical and Biological Engineering, 2007, pp. 961-964.

B. SC. THESIS
1. Marija Trampuž: Public relations – target groups of the Jožef Stefan Institute (JSI),

public research institution (Marjan Blažič)

INTERNATIONAL PROJECTS
1. Innovation Relay Centre of Slovenia

Si-IRC-04-08
6. FP
510419 (IRC 6)
Alice Wu, European Commission, DG Enterprises and Industry Innovation Policy D/2
„Support for Innovation“, Office BREY 06/073, Brussels, Belgium
Dr. Leon Žlajpah, Prof. Peter Stegnar

2. Perception, Action & Cognition through Learning of Object-Action Complex
PACO-PLUS, 6. FP
027657
EC; Universitaet Karlsruhe (TH), Karlsruhe, Germany
Dr. Aleš Ude

3. European Robotics Network
EURON, 6. FP, 507728
EC; Kungliga Tekniska Högskolan, Stockholm, Sweden
Prof. Jadran Lenarčič

4. Manikins for Decathlon
Philippe Pieri, Centre National de la Recherche Scientifique CNRS, Centre d”Etudes de
Physiologie Appliyquee, Strasbourg, Francija
Dr. Leon Žlajpah

5. Goal-directed Sensorimotor Primitives for Building Object Representations on a
Walking Humanoid Robot
0114061102001
Dr. Mitsuo Kawato, Advanced Telecommunications Research Institute International,
Computational Neuroscience Laboratories, Department of Humanoid Robotics and
Computational Neuroscience, Hikaridai, Seika-cho, Soraku-gun, Kyoto, Japan
Dr. Ude Aleš
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6. Learning Object-action Descriptions and Active Object Recognition by a Humanoid with
Foveated Vision
SLO-JPN
Prof. Cheng Gordon, Advanced Telecommunications Research Institute International,
Computational Neuroscience Laboratories, Department of Humanoid Robotics and
Computational Neuroscience, Hikaridai, Seika-cho, Soraku-gun, Kyoto, Japan
Dr. Aleš Ude

7. Sweating Thermal Foot System
Dr. Volkmar T. Bartels, Prof. K. H. Umbach, Bekleidungsphysiologisches Institut
Hohenstein e.V., Department of Clothing Physiology, Boennigheim, Germany
Dr. Leon Žlajpah

8. High-Altitude Instalation in ŠC Planica
06/01-2007/JSI
René M. J. Luyten, b-Cat BV, Tiel, The Netherlands
Prof. Igor Mekjavić

9. High-Altitude Instalation in Rogla Terme
B38607001B/CJSI
René M. J. Luyten, b-Cat BV, Tiel, The Netherlands
Dr. Leon Žlajpah

10. Testing with Flame Manikin
JSI Order 06-07-1
James R House BSC (Hons) PhD CBiol MIBiol, Flaming Hot Physiology Ltd, Alverstoke,
Gosport, Great Britain
Prof. Igor Mekjavić

R & D GRANTS AND CONTRACTS
1. Controlled internal combustion engine

Dr. Jan Babič
2. System for automatic supervision and control of a production line for simultaneous

production of different products
Dr. Leon Žlajpah

3. High-altitude acclimatization
Prof. Igor B. Mekjavić

4. Protective systems for warrior
Prof. Igor B. Mekjavić

RESEARCH PROGRAM
1. Automation, robotics and biocybernetics

Prof. Jadran Lenarčič

NEW CONTRACTS
1. Cofinancing of the “Altitude acclimatisation” project

Olympic committee of Slovenia
Igor Mekjavić

2. Functional restructuring of a supervisory and control system for an automated food production line
Droga Kolinska d.d.
Anton Ružič

VISITORS FROM ABROAD
1. Viktor Candas, Centre National de la Recherche Scientifique-CNRS, Paris, France, 23.1. – 26. 1. 2007
2. dr. Gordon Cheng, ATR Computational Neuroscience Laboratories, Dept. of

Computational Neuroscience and Humanoid Robotics, Kyoto, Japan, 12. 5. – 15. 5. 2007

3. Jim House, Flaming Hot Physiology Ltd, Gosport, Great Britain, 9. 2. – 17. 2. 2007
4. dr. Duško Katič, Mihailo Pupin Institute, Belgrade, Serbia, 9. 4. – 15. 4. 2007
5. Michail Keramidas, Athens, Greece, 13. 1. – 30. 6. 2007
6. Rene Luyten, B-Cat, Tiel, The Netherlands, 5. 4. and 6. 4. 2007, 14. 5. – 17. 5. 2007 and

18. 6. – 21. 6. 2007
7. dr. Aleksandar Rodić, Mihailo Pupin Institute, Belgrade, Serbia, 9. 4. – 15. 4. 2007
8. prof. Nigel Taylor, University of Wollongong, New South Wales, Australia, 8. 4. – 14. 4. 2008

STAFF
Researchers
1. Dr. Ladislav Lenart
2. Prof. Igor Mekjavić
3. Dr. Bojan Nemec
4. Dr. Anton Ružić
5. Dr. Aleš Ude
6.6.6.6.6. DrDrDrDrDr. Leon Žlajpah, Head. Leon Žlajpah, Head. Leon Žlajpah, Head. Leon Žlajpah, Head. Leon Žlajpah, Head
Postdoctoral associates
7. Dr. Jan Babič
8. Dr. Damir Omrčen
9. Dr. Martin Tomšič
Postgraduates
10. Mitja Babič, B. Sc.

11. Tadej Debevec, B. Sc.
12. Andrej Gams, B. Sc.
13. Blaž Hajdinjak, B. Sc.
14. Leon Lahajnar, B. Sc.
15. Eva Stergaršek Kuzmič, B. Sc.
16. Daniel Wolowske, M. Sc.
Technical officers
17. Andrej Kos, B. Sc.
18. Borut Lenart, B. Sc.
19. Bogomir Vrhovec, B. Sc.
Technical and administrative staff
20. Dušan Filipič
21. Jožef Opeka
22. Marija Trampuž, B. Sc., secretary
23. Janez Zalar
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DEPARTMENT OF SYSTEMS
AND CONTROL E-2

Head:

Prof. Stanislav Strmčnik

The Department of Systems and Control is engaged in research, development, applications
and education across various areas of control technology. Its mission is “to bridge the gap
between theory and practice”. Hence, the research activities are relatively application
oriented, and the content of the work is closely related to the needs of production companies.
The activities of the department are focused on the research of new methods and algorithms
for automatic control, the development of procedures and tools to support the design and
construction of control systems, the development of specific measurement and control
modules, and the development and construction of complete systems for the control and
supervision of machines, devices and industrial processes.

Basic and applied rBasic and applied rBasic and applied rBasic and applied rBasic and applied researesearesearesearesearchchchchch
The basic and applied research during 2007 was devoted to four sub-areas: the analysis and control of complex

systems and processes, fault detection and isolation, computer-integrated production control, and advanced
implementation technology.

In the sub-area analyanalyanalyanalyanalysis and contrsis and contrsis and contrsis and contrsis and control of comol of comol of comol of comol of complepleplepleplex syx syx syx syx syssssstttttems and prems and prems and prems and prems and processesocessesocessesocessesocesses our work was devoted to the development
of some general-purpose methods. The research efforts in dynamic systems modelling of Gaussian process models were
focused on methodology and the incorporation of prior knowledge in models (Fig.1). Gaussian process models were
further used for control design in various control algorithms, among them in explicit model predictive control. In the
area of predictive control the work was focused on parametric predictive controllers. Parametric optimization is used to
shift the computational burden, associated with online optimization, offline.
In the control loop it is only necessary to select the active linear control law
from a table (Fig.2). This work was closely related with the EU 6FP CONNECT.
We were also active in the research of the improved supervision of online
identification of an adaptive controller by using pattern-recognition techniques
and hybrid systems theory, as well as in the optimal tuning of controllers
where a new “equalization” method was proposed for the tuning of PID and
multivariable controllers.

New control methods and algorithms were also being developed on
various specific problem domains. Within the international project PRISM
a model of the polymerisation process was developed. The model will be
used for process optimisation, with the aim to shorten the batch cycle.
Within the international project PEGASE, a system for the automatic
landing of aircraft and helicopters is being developed, which is completely
autonomous and does not depend on any kind of infrastructure or
equipment located outside the aircraft. The idea is to guide the aircraft
using images, acquired by the camera, installed on the aircraft. In the
control of wastewater-treatment processes, different alternatives to control
nitrification and pre- and post-denitrification processes based on nutrient
sensors were evaluated by simulation.

In the sub-area of fffffault deault deault deault deault detttttection and isolationection and isolationection and isolationection and isolationection and isolation work has been
continued on the problem of spectral reconstruction from short time series
by means of the Filter-Diagonalization method. Monte Carlo analysis
revealed that the high resolution of the reconstructed spectral content could
be achieved in the condition of short observation times and noise in the
signal. Using the example of a bearing fault on an electrical motor, the
algorithm demonstrated fast and accurate tracking of the instantaneous
frequencies of the signal. Part of the activities was devoted to the
development of algorithms for the supervision of processes and product
quality on the basis of novel statistical modelling approaches. For the case
of Gaussian process models, a fault-detection algorithm has been derived
by making use of statistical decision making.

The Department of Systems and Control is
engaged in research, development, applications
and education across various areas of control
technology.

Figure 1: Comparison of a real-process response and its Gaussian
process model.

The basic and applied research during 2007 was
devoted to four sub-areas: the analysis and
control of complex systems and processes, fault
detection and isolation, computer-integrated
production control, and advanced
implementation technology.
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In co-operation with the Centre for Tribology and Technical Diagnostics, University of Ljubljana, we contributed
to the development of a laboratory test bed and experimental environment for the diagnosis of electrical machines
and drives. The development of diagnostic algorithms based on the analysis of vibrations, electrical current and oil
parameters is under way.

A part of the work related to this sub-area was devoted to the research
of methods that enable an assessment of the state of a living organism,
based on the level of coupling among oscillatory physiological signals,
like ECG, EEG, respiratory effort, etc. In the past year we finished developing
the measurement system and started with measurements on humans and
rats. The work has been carried out in close connection with the
international project BRACCIA.

Our research in the sub-area of comcomcomcomcomputputputputputererererer-int-int-int-int-integregregregregratatatatated pred pred pred pred productionoductionoductionoductionoduction
contrcontrcontrcontrcontrololololol was concentrated on the design and verification of a hierarchical
production-control system. A concept for production control, using a
reduced set of production-process parameters, was developed (Fig. 3),
together with the corresponding control algorithms. For the production
control of a batch-polymerization plant in the company Mitol, three
algorithms have been evaluated: production control based on look-up
tables, predictive control based on a simplified production model and
production control based on an expert system. A number of simulation
runs have been carried out in order to validate these control algorithms.

In the area of advadvadvadvadvanced imanced imanced imanced imanced implementplementplementplementplementation tation tation tation tation technologiesechnologiesechnologiesechnologiesechnologies a part of the
activities was devoted to the development of a rapid-prototyping tool for
the design and implementation of control algorithms. In this frame the
identification of the parameters of the continuous second-order process
model with time-delay has been included. The model has been used within
an integrated Smith predictor.
The second part was related to methods and tools for control SW
development. A more thorough definition was elaborated for the syntax
and semantics of the domain-specific modelling language ProcGraph,
which was previously developed in our department.
To fulfil the needs for the development of new electronic devices, further work on
the environmentthat will enable the design of embedded control and digital signal
processing systems, based on the ARM core microprocessors, was continued.

R&D prR&D prR&D prR&D prR&D prooooojects fjects fjects fjects fjects for indusor indusor indusor indusor industrtrtrtrtry and oy and oy and oy and oy and other userther userther userther userther usersssss
In cooperation with the SloSloSloSloSlovvvvvenian Minisenian Minisenian Minisenian Minisenian Ministrtrtrtrtry of Defy of Defy of Defy of Defy of Defenceenceenceenceence four projects

in the area of fuel-cell-based system applications and the development of
subsystems for fuel-cell power units are being performed (Fig. 4). In the
frame of fuel-cell applications we were developing a fuel-cell-based auxiliary
power-supply system, for increasing the autonomy of a military vehicle,
and a demonstrational prototype of a mobile cogeneration fuel-cell-based
system. In the frame of fuel-cell subsystems development we are a partner

Figure 2: Surfaces of control signals and the optimal value function of a parametric predictive controller

In cooperation with the Slovenian Ministry of
Defence four projects in the area of fuel-cell-

based system applications and the development
of subsystems for fuel-cell power units are being

performed.

Some members of the department are giving
lectures and practical courses at the Faculty of
Electrical Engineering, University of Ljubljana,
the Faculty of Logistics, University of Maribor,
the University of  Nova Gorica, and the “Jožef

Stefan” International Postgraduate School.

Figure 3: Hierarchical production control scheme for the polymerization
plant in Mitol d.d.
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involved in the design of a ceramic fuel reformer for PEM-type fuel cells and
in the development of the experimental laboratory set-up for the testing and
validation of various subsystems for PEM fuel cells.

Apart of the above-mentioned work, we were also very active in R&D
projects for industry. For the company DOMEL d.d.DOMEL d.d.DOMEL d.d.DOMEL d.d.DOMEL d.d. we were working on
upgrading the previously developed automatic diagnostic system for the end-
quality control of electrical motors, and on the development of a control
system for a gas- and air-delivery system for a fuel cell. For the company
GOGOGOGOGOAPAPAPAPAP a new algorithm for calculating the room-temperature set-points in
buildings was developed.

A new tool called PLCbatch (Fig. 5) for recipe-based batch-process control
was developed in cooperation with the company INEAINEAINEAINEAINEA, based on the
experience and results of our previous work on the development of the
prototype tool LiteBatch. The new tool opens a new market segment of PLC-
based batch-process control. Currently, with the aid of this tool, a process-control system in the paint-producing
company Color Color Color Color Color is being developed. For the company DanfDanfDanfDanfDanfoss-oss-oss-oss-oss-TTTTTrrrrratatatatata,a,a,a,a, hardware and software has been developed
for the control of continuous and three-point valves. The implemented algorithms enable intelligent behaviour of
the valves. In addition, some smaller projects were carried out for our traditional partners: the Domžale-KDomžale-KDomžale-KDomžale-KDomžale-Kamnikamnikamnikamnikamnik
wwwwwasasasasasttttteeeeewwwwwatatatatatererererer-tr-tr-tr-tr-treatment planteatment planteatment planteatment planteatment plant, and the CinkCinkCinkCinkCinkarararararna-Celna-Celna-Celna-Celna-Celjejejejeje chemical works.

A substantial part of our work was also devoted to final activities within
the projects of the CentrCentrCentrCentrCentre of Exe of Exe of Exe of Exe of Excellence fcellence fcellence fcellence fcellence for Aor Aor Aor Aor Advdvdvdvdvanced Contranced Contranced Contranced Contranced Controlololo lo l
TTTTTechnologiesechnologiesechnologiesechnologiesechnologies (which includes 15 industrial and four academic partners),
which is coordinated by our department, and on a large project (26
partners) entitled “““““AAAAAdvdvdvdvdvanced Contranced Contranced Contranced Contranced Control Tol Tol Tol Tol Technologies fechnologies fechnologies fechnologies fechnologies for Imor Imor Imor Imor Imprprprprprooooovingvingvingvingving
ComComComComCompepepepepetitivtitivtitivtitivtitiveness”, eness”, eness”, eness”, eness”, where we also played a substantial role in the
coordination. The projects were co-financed by European structural funds.

Education and training activitiesEducation and training activitiesEducation and training activitiesEducation and training activitiesEducation and training activities
Some members of the department are giving lectures and practical courses at the Faculty of Electrical Engineering,

University of Ljubljana, the Faculty of Logistics, University of Maribor, the University of Nova Gorica, and the “Jožef
Stefan” International Postgraduate School. They also act as supervisors of M.Sc. and Ph.D. students. Special care was
given to post-qualification training for engineers from industry. In 2007, three one-week courses were organized.
These courses were organized in close cooperation with the Information
Technologies Knowledge Transfer Centre at the Jožef Stefan Institute.

Some outstanding publications in the past three years

1. Gerkšič, Samo, Dolanc, Gregor, Vrančić, Damir, Kocijan, Juš, Strmčnik,
Stanko, Blažič, Sašo, Škrjanc, Igor, Marinšek, Zoran, Božiček, Miha, Stathaki,
Anna, King, Robert E., Hadjinski, Mincho B., Boshnakov, Kosta. Advanced
control algorithms embedded in a programmable logic controller. Control
eng. pract.. [Print ed.], 2006, vol. 14, no. 8, pp. 935–948.

2. Stare, Aljaž, Vrečko, Darko, Hvala, Nadja, Strmčnik, Stanko. Comparison
of control strategies for nitrogen removal in an activated sludge process
in terms of operating costs: a simulation study. Water res. (Oxford). [Print
ed.], 2007, vol. 41, no. 9, pp. 2004–2014.

3. Benko, Uroš, Petrovčič, Janko, Juričić, Đani, Tavčar, Jože, Rejec, Jožica.
An approach to fault diagnosis of vacuum cleaner motors based on sound
analysis. Mech. syst. signal process., 2005, vol. 19, pp. 427–445.

The most important technological achievements in the past three years

1. A control system for a magneto-focused plasma annealer (Gregor Dolanc, Samo Gerkšič)
2. A series of systems for the quality control of vacuum-cleaner motors (Janko Petrovčič, Gregor Dolanc, Bojan

Musizza, Đani Juričić, Dejan Tinta, Uroš Benko, Stane Černe, Janez Grom, Miro Štrubelj)

Figure 4::::: Demonstration of the 7kW fuel-cell based power unit

Figure 5: User interface of the PLCbatch tool (unit procedure recipe
editing window)

Our paper on advanced control algorithms
(listed under outstanding publications) was, in
the first quarter of 2007, second, and, in the
second quarter of the year, first on the list of the
“Top 25 hottest articles” of the journal Control
Engineering Practice.
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Organization of conferences, congresses and meetings

1. Production management and information systems: continuing education (specialisation) course in Control
Technology, Ljubljana, January 29 – February 2, 2007

2. Automation and information technology projects: continuing education (specialisation) course in Control
Technology, Ljubljana, March 26 – 30, 2007

3. Building blocks for computer automation: continuing education (specialisation) course in Control Technology,
Ljubljana,  October 22 – 26, 2007

BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Kristjan Ažman, Juš Kocijan

Application of Gaussian processes for black-box modelling of biosystems
In: ISA trans., Vol. 46, no. 4, pp. 443-457, 2007.

2. Gregor Bavdaž, Juš Kocijan
Fuzzy controller for cement raw materials blending
In: Trans. Inst. Meas. Control, Vol. 29, no. 1, pp. 17-34, 2007.

3. Gregor Dolanc, Samo Gerkšič, Juš Kocijan, Damir Vrančić, Stanko Strmčnik, Miha
Božiček, Zoran Marinšek, Igor Škrjanc, Sašo Blažič
Aspect - samoučeči regulacijski sistem za zahtevne procese
In: Ventil (Ljubl.), Vol. 13, No. 5, pp. 330-335, okt. 2007.

4. Dejan Gradišar, Gašper Mušič
Production-process modelling based on production-management data: a Petri-net approach
In: Int. j. comput. integr. manuf., Vol. 20, no. 8, pp. 794-810, 2007.

5. Dejan Gradišar, Gašper Mušič
Automated Petri-net modelling based on production management data
In: Math. comput. model. dyn. syst., Vol. 13, no. 3, pp. 267-290, 2007.

6. Mikuláš Huba, Damir Vrančić
Constrained control of the plant with the slow and fast mode
In: AT&P j. plus (CD-ROM), No. 2, pp. 16-20, 2007.

7. Bojan Likar, Juš Kocijan
Predictive control of a gas-liquid separation plant based on a Gaussian process model
In: Comput. chem. eng., Vol. 31, no. 3, pp. 142-152, 2007.

8. Bojan Musizza, Aneta Stefanovska, P. V. E. McClintock, Milan Paluš, Janko Petrovčič,
Samo Ribarič, Fajko Bajrović
Interactions between cardiac, respiratory, and EEG-delta oscillations in rats during anaesthesia
In: J. physiol., Letn. 580, No. 5, pp. 315-326, 2007.

9. Milan Paluš, Bojan Musizza, Aneta Stefanovska
Testing for coupling asymmetry using surrogate data
In: Chaos and complexity letters, Vol. 2, no. 2/3, pp. 327-344, 2007.

10. Boštjan Pregelj, Stanko Strmčnik, Samo Gerkšič
Pattern recognition-based supervision of indirect adaptation for better disturbance handling
In: ISA trans., Vol. 46, no. 4, pp. 561-568, 2007.

11. Aljaž Stare, Darko Vrečko, Nadja Hvala, Stanko Strmčnik
Comparison of control strategies for nitrogen removal in an activated sludge process in
terms of operating costs: a simulation study
In: Water res. (Oxford), Vol. 41, no. 9, pp. 2004-2014, 2007.

12. Nadja Hvala, Darko Vrečko, Aljaž Stare, Olga Burica, Marjeta Stražar, Meta Levstek
Optimizacija odstranjevanja dušikovih snovi pri čiščenju odpadnih voda
In: Gospod. odpad., Letn. 16, No. 62, pp. 12-16, 2007.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Stanko Strmčnik

Strategija razvoja na področju tehnologije vodenja v Sloveniji - načrti in realizacija
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 1-6.

Regular Papers
1. Fernando Aller, Gregor Kandare, L. Filipe Blázquez, Dolores Kukanja, Vladimir Jovan,

Michael C. Georgiadis
Model-based optimal control of the production of polyvinyl acetate
In: Conference CD(EFCE Event, No. 669), European Congress of Chemical Engineering ECCE - 6,
Copenhagen 16-20 September 2007, Rafiqul Gani, ed., Kim Dam-Johansen, ed., Lyngby,
Technical University of Denmark, Department of Chemical Engineering, 2007, 20 str..

2. Borut Fortuna, Giovanni Godena
Izvedba recepturnega vodenja kemijske tehnologije z orodjem Siemens PCS7 in Simatic Batch
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 93-98.

3. Matej Gašperin
Evaluation of fire protective garments using model-based estimation of burn injuries
In: Proceedings, 8th International PhD Workshop on Systems and Control a Young
Generation Viewpoint, Balatonfüred, Hungary, 16-20 September, 2007, [S. l.], Computer
and Automation Research Institute, Hungarian Academy of Science, 2007, 6 str..

4. Matej Gašperin, Đani Juričić, Bojan Musizza, Igor B. Mekjavić
Estimation of burn injuries from temperature measurement used in evaluation of fire
protective garments
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 8 str..

5. Matej Gašperin, Đani Juričić, Bojan Musizza, Igor B. Mekjavić, Bogomir Vrhovec, Gregor Dolanc
Sistem za vrednotenje zaščitnih oblačil
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 199-204.

6. Samo Gerkšič
Okolje za uglaševanje PID regulatorja z mehkim razporejanjem parametrov
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, 5 str..

7. Samo Gerkšič, Albert Marzidovšek
Vodenje pretoka skozi vrtine geotermalne toplotne črpalke
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, Spp. 161-165.

8. K. V. Gernaey, Darko Vrečko, C. Rosen, Ulf Jeppsson
BSM1 versus BSM1_LT: is the control strategy performance ranking maintained?
In: Proceedings, WATERMATEX 2007, 7th International IWA Symposium on Systems
Analysis and Integrated Assessment in Water Management, May 7-9, 2007, Washington
CD, USA, [S. l.], International Water Association, 2007, 8 str..

9. Giovanni Godena, Janez Tancek, Igor Steiner, David Čuk, Lovro Šubelj, Jože Grilj, Peter Kosin
LiteBatch: orodje za vodenje šaržnih procesov na PLK platformi
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 51-56.

10. Dejan Gradišar, Drago Matko, Gašper Mušič
Scheduling of tasks using the project planning tools
In: Proceedings, 8th International PhD Workshop on Systems and Control a Young
Generation Viewpoint, Balatonfüred, Hungary, 16-20 September, 2007, [S. l.], Computer
and Automation Research Institute, Hungarian Academy of Science, 2007, 6 str..

11. Dejan Gradišar, Sebastjan Zorzut, Vladimir Jovan
MPC approach in production control
In: Proceedings: John Atanasoff celebration days, International conference Automatics
and Informatics ’07, Bulgaria, Sofia, October 3-6, 2007, Sofia, Union of Automation and
Informatics, 2007, Vol. 2, pp. I-17-I-20.

12. Dejan Gradišar, Sebastjan Zorzut, Vladimir Jovan
Model-based production control
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 7 str..
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13. Dejan Gradišar, Sebastjan Zorzut, Vladimir Jovan
Zaprtozančno vodenje proizvodnega procesa polimerizacije
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 107-112.

14. Alexandra Grancharova, Juš Kocijan
Stochastic predictive control of a thermoelectric power plant
In: Proceedings: John Atanasoff celebration days, International conference Automatics
and Informatics ’07, Bulgaria, Sofia, October 3-6, 2007, Sofia, Union of Automation and
Informatics, 2007, Vol. 2, pp. I-13-I-16.

15. Alexandra Grancharova, Juš Kocijan, Tor Arne Johansen
Explicit strochastic nonlinear predictive control based on Gaussian process models
In: Conference proceedings, European Control Conference 2007, Kos, Grece, 2-5 July
2007, [S. l.], EUCA, = European Union Control Association, cop. 2007, pp. 2340-2347.

16. Alexandra Grancharova, Juš Kocijan, Tor Arne Johansen
Explicit approximate nonlinear preditive control based on neural network models
In: Proceedings: John Atanasoff celebration days, International conference Automatics
and Informatics ’07, Bulgaria, Sofia, October 3-6, 2007, Sofia, Union of Automation and
Informatics, 2007, Vol. 2, pp. I-5-I-8.

17. Mikuláš Huba, Damir Vrančić
Comparing several approaches to the PID control design
In: Proceedigs of the 16th International Conference Process Control 2007: Štrbské Pleso,
High Tatras, Slovakia June 11-14, 2007, J. Mikleš, ed., M. Fikar, ed., M. Kvasnica, ed.,
Bratislava, Slovak University of Technology, Institute of Information Engineering,
Automation and Mathematics, 2007, pp. 206-1-206-8.

18. Mikuláš Huba, Damir Vrančić
Role of animations in teaching constrained PID control
In: Proceedigs of the 16th International Conference Process Control 2007: Štrbské Pleso,
High Tatras, Slovakia June 11-14, 2007, J. Mikleš, ed., M. Fikar, ed., M. Kvasnica, ed.,
Bratislava, Slovak University of Technology, Institute of Information Engineering,
Automation and Mathematics, 2007, pp. 215-1-215-8.

19. Vladimir Jovan, Sebastjan Zorzut, Dejan Gradišar, Bogdan Dorneanu
Closed-loop production control of polymerization plant using production KPIs
In: Preprints, MCPL 2007, 4th IFAC Conference on Management and Control of
Production and Logistics, Sibiu, [Romunia], September 27-30, 2007, Octavia Bologa,
ed., Ioan Dumitrache, ed., Gheorghe Florin Filip, ed., [S. l.], International Federation on
Automatic Control, 2007, Zv. 2, pp. 553-558.

20. Đani Juričić, Bojan Musizza, Matej Gašperin, Igor B. Mekjavić, Bogomir Vrhovec, Gregor Dolanc
Evaluation of fire protective garments by using instrumented mannequin and model-
based estimation of burn injuries
In: MED 2007: proceedings of the 15th Mediterranean Conference and Control and
Automation, June 27-29,2007, Athens, Greece, [S. l., s. n.], 2007, 6 str..

21. Gregor Kandare
Računalniško podprto načrtovanje programske opreme za postopkovno vodenje
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, Spp. 57-62.

22. Gregor Kandare, Stanko Strmčnik
Computer aided design of procedular process cotrol software
In: Preprints, CAB, 10th International Symposium on Computer Applications in
Biotechnology [and] DYCOPS, 8th International Symposium on Dynamics and Control
of Process Systems, Cancún, Mexico, June 4-8, 2007, New York, International
Federation of Automatic Control, 2007, pp. 171-176.

23. Jani Kleindienst, Đani Juričić
Določanje optimalnega nabora informacijskih terminalov za spremljanje proizvodnje v
kosovnih industrijah
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 63-68.

24. Juš Kocijan, Kristjan Ažman
Gaussian process model identification: a process engineering case study
In: Proceedings of the 16th International Conference on Systems Science: 4-6
September 2007, Wrocław, Poland, Adam Grzech, ed., Wrocław, Oficyna Wydawnicza
Politechniki Wrocławskiej, 2007, Zv. 1, pp. 418-427.

25. Juš Kocijan, Kristjan Ažman, Alexandra Grancharova
The concept for Gaussian process model based system identification toolbox
In: CompSysTech’07: proceedings of the International Conference on Computer Systems
and Technologies and Workshop for PhD Students in Computing, Rousse, Bulgaria, 14-15
June, 2007, B. Rachev, ed., A. Smrikarov, ed., D. Dimov, ed., Varna, Bulgarian Chapter of
ACM, Union of Automation and Informatics, 2007, pp. IIIA23-1-IIIA23-6.

26. Juš Kocijan, Bojan Likar
Gas-liquid separator modelling and simulation with Gaussian process models
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 7 str..

27. Tomaž Lukman
Modelno usmerjen razvoj programske opreme: domensko specifičen pristop
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober
2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed.,

Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko
Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut
“Jožef Stefan”, 2007, pp. 287-291.

28. Satja Lumbar
PEGASE - helicoPter and aEronef naviGation Airborne System Experimentations
In: Proceedings, 8th International PhD Workshop on Systems and Control a Young
Generation Viewpoint, Balatonfüred, Hungary, 16-20 September, 2007, [S. l.], Computer
and Automation Research Institute, Hungarian Academy of Science, 2007, 15 str..

29. Erik Ott, Giovanni Godena, Jože Malenšek
Sistem vodenja šaržnega procesa Sinteza 4
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 74-75.

30. Boštjan Pregelj
A study: Direct fuzzy MRAS controller application to the heat-exchanger for hall heating control
In: Proceedings, 8th International PhD Workshop on Systems and Control a Young
Generation Viewpoint, Balatonfüred, Hungary, 16-20 September, 2007, [S. l.], Computer
and Automation Research Institute, Hungarian Academy of Science, 2007, 6 str..

31. Aljaž Stare, Darko Vrečko, Nadja Hvala, Stanko Strmčnik
Control of nutrient removing activated sludgde system
In: Preprints, CAB, 10th International Symposium on Computer Applications in
Biotechnology & DYCOPS, 8th International Symposium on Dynamics and Control of
Process Systems, Cancún, Mexico, June 4-8, 2007, New York, International Federation
of Automatic Control, 2007, pp. 369-374.

32. Aljaž Stare, Darko Vrečko, Damir Vrančić, Nadja Hvala, Barbara Brajer Humar
Regulacija nitratov na pilotni napravi Centralne čistilne naprave Domžale-Kamnik
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 139-144.

33. Damir Vrančić, Mikuláš Huba
LEK tuner - program package for tuning PID controllers
In: Proceedigs of the 16th International Conference Process Control 2007: Štrbské Pleso,
High Tatras, Slovakia June 11-14, 2007, J. Mikleš, ed., M. Fikar, ed., M. Kvasnica, ed.,
Bratislava, Slovak University of Technology, Institute of Information Engineering,
Automation and Mathematics, 2007, pp. 225-1-225-5.

34. Darko Vrečko, Stanko Strmčnik, Narcis Vodopivec
Algorithm for reference temperature calculation in buildings
In: Proceedings of the 6th EUROSIM Congress on Modelling and Simulation. Vol. 2, Full
papers, 6th EUROSIM Congress on Modelling and Simulation, Ljubljana, Slovenia, 9-13
September 2007, Borut Zupančič, ed., Rihard Karba, ed., Sašo Blažič, ed., Vienna,
AGRESIM, ARGE Simulation News, Vienna University of Technology, cop. 2007, 7 str..

35. Darko Vrečko, Stanko Strmčnik, Narcis Vodopivec
Razvoj algoritma za določanje referenčnih temperatur prostorov
In: Zbornik pete konference Avtomatizacija v industriji in gospodarstvu, 11. in 12. april
2007, Maribor, Slovenija, Boris Tovornik, ed., Nenad Muškinja, ed., Maribor, Društvo
avtomatikov Slovenije, 2007, pp. 176-181.

TEXTBOOKS AND LECTURE NOTES
1. Juš Kocijan

Modeliranje dinamičnih sistemov z umetnimi nevronskimi mrežami in sorodnimi metodami
Nova Gorica, Univerza, 2007.

2. Stanko Strmčnik, Zoran Marinšek, Marko Nemec-Pečjak, Primož Rojec, David Čuk,
Primož Pirnat, Marijan Vidmar, Igor Steiner, Sandi Jerman, Janko Černetič
Projekti avtomatizacije in informatizacije: tehnologija vodenja industrijskih procesov:
študijsko gradivo za tečaj dopolnilnega izobraževanja in specializacije (Active learning
in automatic control, ALIAC, TEMPUS JEP-4208, 1992-1995), Ljubljana, Institut Jožef
Stefan, Fakulteta za elektrotehniko Univerze v Ljubljani, 2007.

3. Damir Vrančić
Elektronika 1: zbirka nalog
Nova Gorica, Univerza v Novi Gorici, Fakulteta za aplikativno naravoslovje, 2007.

4. Damir Vrančić
Elektronika 1: zbirka prosojnic s komentarji
Nova Gorica, Univerza v Novi Gorici, Fakulteta za aplikativno naravoslovje, 2007.

5. Damir Vrančić
Osnove avtomatike: zbirka prosojnic s komentarji
Krško, Fakulteta za logistiko, 2007.

6. Damir Vrančić
Zbirka nalog iz Osnov avtomatike
Krško, Fakulteta za logistiko, 2007.

THESES
Ph. D. Theses
1. Kristjan Ažman: Dynamic systems identification with Gaussian processes (Juš Kocijan)
2. Uroš Benko: Fault diagnosis of technical systems based on modern signal processing

techniques (Đani Juričić)
3. Aljaž Stare: Optimal control of nitrogen removal in a biological wastewater treatment

plant (Stanko Strmčnik)
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B. Sc. Theses
1. Aleš Bajc: Application of programme module Scicos for graduate in engineering and

management (Juš Kocijan)
2. Jernej Bratina: Graphic user interface for rolling line supervisory control (Juš Kocijan)

INTERNATIONAL PROJECTS
1. Design of Advanced Controllers for Economic, Robust and Safe Manufacturing Performance

CONNECT, 6. FP, COOP-CT-2006, 031638
EC; Dr. Constantinos Pantelides, Process Systems Enterprise Limited, London, Great Britain
Dr. Samo Gerkšič, Dr. Vladimir Jovan

2. HelicoPter and aEronef naviGation Airborne System Experimentations
PEGASE, 6. FP, AST5-CT-2006-030839
EC; Bruno Pattin, Claire Lallemand, Dassault Aviation, Paris, France
Prof. Stanko Strmčnik, Dr. Gregor Dolanc

3. Towards Knowledge - Based Processing Systems
PRISM, 6. FP, MRTN-CT-2004-512233
EC; Imperial College of Science Technology and Medicine, London, Great Britain
Dr. Gregor Kandare

4. Explicit Nonlinear Model Predictive Control based on Gaussian Process Models
Prof. Alexandra Grancharova, Institute of Control and System Research, Bulgarian
Academy of Sciences, Sofia, Bulgaria
Prof. Juš Kocijan

5. Bayesian Decision Making to support Change Detection in Complex Manufacturing Systems
BI-CZ/07-08-011
Ing. (Dipl.-Eng.) Phd Tatiana Valentine, Department of Adaprive Control, Institute of
Information Theory and Automation, Prague, Czech Republic
Prof. Đani Juričić

6. Analysis, Diagnosis and Control of Distributed Nonlinear Process Systems
BI-HU/06-07/006
Sc. Dr. Katalin Hangos, Computer and Automation Research Institute, Hungarian
Academy of Sciences, Budapest, Hangary
Prof. Đani Juričič

7. On-line Minitoring and Fault Diagnosis of Industrial Systems
BI-MK/07-08-018
Prof. Mile Stankovski, Faculty of Electrical Engineering, Skopje, The Republic of Macedonia
Prof. Đani Juričič

8. 12 Channel Measurement System Cardio&Brain Signals and Set of Sensors and Electrodes
Ulleval Universitetssykehus, Oslo, Norway
Dr. Janko Petrovčič

9. Design of PID Controllers: Interchange of Technology and Experience - Second Part
BI-PT/06-07-005
Asst. Prof. José Paulo de Maura Oliveira, Engineering Department, University of Trás-os-
Montes e Alto Douro, Vila Real, Portugal
Asst. Prof. Damir Vrančič

10. Building Virtual Communities for Research and Education in Automation and Control
BI-SK/05-07-009
Prof. Mikuláš Huba, Slovak University of Technology in Bratislava, Bratislava, Slovakia
Asst. Prof. Damir Vrančič

11. 12 Channel Measurement System Cardio&Brain Signals and Set of Sensors and Electrodes
Dr. Andrew F. Smith, University Hospitals of Morcambe Bay NHS Trust, Royal Lancaster
Infirmary, Lancaster, Great Britain
Dr. Janko Petrovčič

12. 12 Channel Measurement System Cardio&Brain Signals and POF to USB Converter
1661AB040
R. Lewsey, Lancaster University, Department of Physics, Lancaster, Great Britain
Dr. Janko Petrovčič

R & D GRANTS AND CONTRACTS
1. Design of fault detection and isolation systems with application to quality assessment

of electrical motors
Asst. Prof. Đani Juričić

2. An intelligent system for condition monitoring of rotating machinery
Asst. Prof. Đani Juričić

3. Optimization of HVAC systems using dynamic models
Prof. Dr. Stanislav Strmčnik

4. Rapid prototyping of advanced control algorithms in industrial environment
Asst. Prof. Damir Vrančič

5. Early detection of lung cancer in workers with asbestos disease
Asst. Prof. Đani Juričić

6. Fuel cell based auxiliary power system for autonomous operation of military vehicles
Dr. Janko Petrovčič

RESEARCH PROGRAM
1. Systems and control

Prof. Dr. Stanislav Strmčnik

NEW CONTRACTS
1. Design and implementation of the 12 channel measurement system – Cardio&Brain

University of Ljubljana
Dr. Janko Petrovčič

2. Ddesign of electronic for intelligent valve drive
Danfoss Trata d.o.o., Ljubljana
Asst. Prof. Damir Vrančić

3. Mobile test laboratory with fuel cell power unit
Domel, d.d., Železniki
Dr. Vladimir Jovan

4. Development of demonstration prototype of mobile cogeneration fuel cell based system
for military purposes
Inea d.o.o., Ljubljana
Dr. Vladimir Jovan

5. Development of demonstration prototype of mobile cogeneration fuel cell based system
for military purposes
Domel, d.d., Železniki
Dr. Vladimir Jovan

6. Design and realisation of a control module
Domel, d.d., Železniki
Dr. Janko Petrovčič

VISITORS FROM ABROAD
1. prof. José Paulo de Maura Oliveira, Engineering Department, University of Trás-os-

Montes e Alto Douro, Campus Universitário, Vila Real, Portugal, 20. – 27.7. 2007
2. prof. Mikuláš Huba, Slovak University of Technology in Bratislava, Bratislava, Slovakia,

19. 8. – 2. 9. 2007
3. dr. Pavel Ettler, Compureg Plzen, Plzen, Czech Republic

4. Peter Kurcik, Slovak University of Technology in Bratislava, Bratislava, Slovakia, 19. 8. – 2. 9. 2007
5. dr. Gabor Szederkenyi, Computer and Automation Research Institute, Hungarian

Academy of Sciences, Budapest, Hungary, 9. – 15. 9. 2007
6. dr. Csaba Fazekas, Computer and Automation Research Institute, Hungarian Academy

of Sciences, Budapest, Hungary, 9. – 15. 9. 2007
7. prof. David J. Murray-Smith, University of Glasgow, Department of Electronics and

Electrical Engineering, Glasgow, Scotland, 11.9.2007.

3. Tomaž Lukman: Model driven engineering in the domain of industrial control systems
4.  Valentin Simonič: The assessment of system antropocentricity with dual design method

for the control of neutralisation batch process (Juš Kocijan)
5. Igor Žiberna: Assembly and control design for hard coating assembly line (Juš Kocijan)
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STAFF
Researchers
1. Dr. Janko Černetič, retired 03.07.2007
2. Dr. Gregor Dolanc
3. Dr. Samo Gerkšič
4. Dr. Nadja Hvala
5. Dr. Vladimir Jovan
6. Asst. Prof. Đani Juričić**
7. Prof. Dr. Juš Kocijan*
8. Dr. Janko Petrovčič
9.9.9.9.9. PrPrPrPrProf. Drof. Drof. Drof. Drof. Dr. S. S. S. S. Stttttanislaanislaanislaanislaanislav Sv Sv Sv Sv Strtrtrtrtrmčnik**, Headmčnik**, Headmčnik**, Headmčnik**, Headmčnik**, Head
10. Asst. Prof. Damir Vrančić**
11. Dr. Darko Vrečko**
Postdoctoral associates
12. Dr. Dejan Gradišar
13. Dr. Gregor Kandare
14. Dr. Alenka Žnidaršič***
Postgraduates
15. Dr. Kristjan Ažman, left 01.11.2007

16. Dr. Uroš Benko**, left 01.10.2007
17. Matej Gašperin, B. Sc.
18. Tomaž Lukman, B. Sc.
19. Satja Lumbar, B. Sc.
20. Bojan Musizza, B. Sc.
21. Boštjan Pregelj, B. Sc.
22. Dr. Aljaž Stare
23. Aleš Svetek, B. Sc.
24.  Sebastjan Zorzut, M. Sc., left 01.04.2007
Technical officers
25. Stanislav Černe, B. Sc.
26. Giovanni Godena, B. Sc.
27. Dr. Zoran Marinšek***
Technical and administrative staff
28. Janez Grom, retired 16.08.2007
29. Maja Janežič, B. Sc.
30. Miroslav Štrubelj

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation

Department of Systems and Control E-2





181Annual Report 2007

LABORATORY FOR OPEN SYSTEMS
AND NETWORKS E-5

Head:

Prof. Borka Jerman Blažič

The main activities of the Laboratory for Open Systems and Networks are the research and
development of next-generation networks, telecommunication technologies, components and
integrated systems, and information-society services and applications, especially those that
ensure an efficient and pervasive life-long learning concept.

In 2007 the research group implemented the research program “Technology, services and business in next-
generation networks”. Research was also carried out in the 6FP projects PROLEARN, iCamp and SERENITY, in the
MAUSE project from the COST programme, and in a few national projects. The main fields of activity were technology-
enhanced learning, security and privacy in information systems, and technologies and services in advanced, next-
generation networks.

TTTTTechnologyechnologyechnologyechnologyechnology-enhanced lear-enhanced lear-enhanced lear-enhanced lear-enhanced learningningningningning
PROLERAN (Network of Excellence in Professional Learning) is a 6FP Network of Excellence in the field of

technology-enhanced professional learning. The network brings together the most important research groups in the
area of professional learning and training, as well as other key organisations and industrial partners, thus bridging
the currently existing gap between research and education at universities and similar organisations and training and
continuous education that is provided for and within companies. In 2007 our group was involved in the research of
privacy and security in technology-enhanced professional learning, organizational learning and the usability of learning
solutions, and in the organization of a summer school for Ph.D. students in Fréjus, France. Research results on usability,
privacy and security were published as a chapter in a book, two journal articles and several conference papers. In the
research area of organisational learning, we undertook an empirical study that was aimed at connecting the field of
information-communication technologies and organizational learning, and evaluating their impact on financial and
non-financial business performance. In accordance with stakeholder theory and a balanced scorecard, both the financial
and non-financial aspects of the performance were considered. Special attention in the research was given to the
presentation of the definitions of the four main constructs of the research model: technology-enhanced learning,
organizational learning, financial and non-financial business performance and their operationalisation. The first results
have already been published as a chapter in a book and a conference paper.

The project iCamp (Innovative, inclusive, interactive & intercultural learning campus) from the EU 6FP aims
at providing an infrastructure – the iCamp Space – for collaboration and social networking across systems, countries
and disciplines. The iCamp Space builds on existing interfaces and integrates shared community features.
Interoperability amongst different open-source learning systems and tools is the key to the successful sustainability
of iCamp. The main goal of the MAUSE (Towards the Maturation of IT Usability Evaluation) project is to bring more
science to bear on Usability Evaluation Methods (UEM) development, evaluation, and comparison, aiming for results
that can be transferred to industry and educators, thus leading to the increased competitiveness of European industry
and benefit to the public.

SecuritSecuritSecuritSecuritSecurity and privy and privy and privy and privy and privacy in infacy in infacy in infacy in infacy in infororororormation symation symation symation symation syssssstttttemsemsemsemsems
Information security and privacy is one of the most important research fields of the laboratory. Besides the

mentioned research on privacy aspects in the field of technology-enhanced learning we addressed security in the
integrated project SERENITY (System Engineering for Security & Dependability) from the EU 6FP and in the project
VIZIPIN, financed by TIA. In SERENITY we have addressed standardization issues of dynamic security solutions
and proposed some potential for standardization. Dynamic security management and control was the core of our
work in the VIZIPIN project, where we have adopted the research challenges of the field to potential modern military
needs. In 2007 we also started with research on security economics, where we analyse the assessment of the
appropriate investment that is economically affordable and provides enough protection for enterprise information
systems. The first result, i.e., an approach for the quantification of the necessary investment and a recommendation
for a standard approach to security-information investment assessment, has already been accepted for publication
in a scientific journal.

In the area of long-term electronic-data protection our research and development updated the protocol LTAP
(Long-term Archive Protocol). The protocol was published as an internet draft (draft-ietf-ltans-ltap-05.txt) and is
currently being standardized in the IETF LTANS (Long-term Archive and Notary Services) WG.
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MonitMonitMonitMonitMonitoring and proring and proring and proring and proring and promoomoomoomoomoting the deting the deting the deting the deting the devvvvvelopment of telopment of telopment of telopment of telopment of telecommunicationselecommunicationselecommunicationselecommunicationselecommunications
A techno-economic model that provides a tool for designing and applying the appropriate measure for fostering

broadband communications and related e-services was finalized in 2007. The main components that influence the
development of broadband communications and access services have been identified, and sustainable strategies
for fostering its further development analysed. Several papers have been accepted for publication in respective
journals.

Some outstanding publications in the past three years

1. Borka Jerman-Blažič, Effie Lai-Chong Law, Tanja Arh. An assessment of the usability of internet based education
system in a cross-cultural environment: the case of interreg crossborder program in Central Europe. Journal of
the American Society for Information Science and Technology. [Print ed.], 2007, vol. 58, no. 1, pp. 66–75.

2. Aleksej Jerman-Blažič, Tomaž Klobučar, Borka Jerman-Blažič. Long-term trusted preservation service using
service interaction protocol and evidence records. Comput. stand. interfaces. [Print ed.], 2007, vol. 29, no. 3,
pp. 398–412.

3. Dušan Gabrijelčič, Borka Jerman-Blažič, Jurij F. Tasič. Future active Ip networks security architecture. Comput.
commun.. [Print ed.], 2005, vol. 28, pp. 688–701.

Organization of conferences, congresses and meetings

1. Multimedia event: “Virtual Global Information Day on the 1st Call on e-Infrastructure (FP7)”, 6. 3. 2007.
2. Organization of PROLEARN summer school, Fréjus, France, from 26. 5. to 2. 6. 2007.
3. Multimedia event: “1st Virtual Forum of Global Research Communities (FP7)”, 12. 7. 2007.

BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Tanja Arh, Borka Jerman-Blažič

Application of multi-attribute decision making approach to learning management systems evaluation
In: Journal of computers, Vol. 2, no. 10, pp. 28-37, 2007.

2. Krešimir Jadronja, Borka Jerman-Blažič
Stimulating broadband deployment and adoption in EU
In: WSEAS transactions on communications, Vol. 6, no. 6, pp. 383-389, 2007.

3. Aleksej Jerman-Blažič, Tomaž Klobučar, Borka Jerman-Blažič
Long-term trusted preservation service using service interaction protocol and evidence records
In: Comput. stand. interfaces, Vol. 29, no. 3, pp. 398-412, 2007.

4. Borka Jerman-Blažič
Comparative study and techno-economic analysis of broadband backbone upgrading: a case study
In: Informatica (Ljublj.), Vol. 31, no. 3, pp. 279-284, 2007.

5. Borka Jerman-Blažič, Effie Lai-Chong Law, Tanja Arh
An assessment of the usability of internet based education system in a cross-cultural
environment: the case of interreg crossborder program in Central Europe
In: Journal of the American Society for Information Science and Technology, Vol. 58,
no. 1, pp. 66-75, 2007.

6. Effie Lai-Chong Law, Borka Jerman-Blažič, Matija Pipan
Analysis of user rationality and system learnability: performing task variants in user tests
In: Behav. inf. technol., Vol. 26, no. 5, pp. 421-436, 2007.

7. Jan Porekar, Kajetan Dolinar, Borka Jerman-Blažič
Middleware for privacy protection of ambient intelligence and pervasive systems
In: WSEAS transactions on information science and applications, Vol. 4, no. 3, pp. 633-641, 2007.

8. Tomaž Turk, Borka Jerman-Blažič, Peter Trkman
Factors and sustainable strategies fostering the adoption of broadband
communications in an enlarged European Union
In: , [in press] 2007.

9. Mitja Tizaj, Tanja Arh
Projektni pristop pri prenovi spletnega portala Cankarjevega doma
In: Proj. mreža Slov., Letn. 10, No. 1, pp. 29-33, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Tanja Arh, Vlado Dimovski, Borka Jerman-Blažič

Technology-enhanced learning: a strategic advantage for companies’ performance - the
Slovenian case study
In: Expanding the knowledge economy: issues, applications, case studies(Information and
communication technologies and the knowledge economy, vol. 4), Paul Cunningham,
ed., Miriam Cunningham, ed., Amsterdam [etc.], Ios Press, 2007, zv. 2, pp. 1297-1304.

2. Tomaž Klobučar, Mahsa Jenabi, Andreas Kaibel, Alexander Karapidis
Security and privacy issues in technology-enhanced learning
In: Expanding the knowledge economy: issues, applications, case studies(Information and
communication technologies and the knowledge economy, vol. 4), Paul Cunningham,
ed., Miriam Cunningham, ed., Amsterdam [etc.], Ios Press, 2007, zv. 2, pp. 1233-1240.

3. Jan Porekar, Kajetan Dolinar, Aleksej Jerman-Blažič, Tomaž Klobučar
Pervasive systems: enhancing trust negotiation with privacy support
In: Mobile and wireless network security and privacy, Kami Makki, ed., New York,
Springer, 2007, pp. 23-38.

4. Arso Savanović
Towards the IRIS smart home
In: Expanding the knowledge economy: issues, applications, case studies(Information and
communication technologies and the knowledge economy, vol. 4), Paul Cunningham,
ed., Miriam Cunningham, ed., Amsterdam [etc.], Ios Press, 2007, zv. 1, pp. 637-649.

PUBLISHED CONFERENCE PAPERS
Regular Papers
1. Tanja Arh

Obvladovanje tveganj v projektih e-izobraževanja
In: Projektna odličnost: zbirka predavanj, Iztok Palčič, ed., Ljubljana, Slovensko
združenje za projektni management, 2007, pp. 73-82.
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2. Tanja Arh, Matjaž Debevc, Matija Pipan, Borka Jerman-Blažič
SUMI evaluation of the EducaNext educational portal
In: Proceedings, 7th WSEAS International Conference on Applied Informatics nad
Communications (AIC’07), 7th WSEAS International Conference on Signal Processing,
Computational Geometry and Artificial Vision (ISCGAV7), 7th WSEAS International Conference
on Systems Theory and Scientific Computation (ISTASC’07), Vouliagmeni, Athens, Greece,
August 24-26,2007, Athens, World Scientific and Engineering Academy and Society, 2007, 4 str..

3. Tanja Arh, Borka Jerman-Blažič
A multi attribute decision support model for learning management systems evaluation
In: First International Conference on the Digital Society, ICDS 2007: 2-6 January 2007,
Guadeloupe, French Caribbean, Piscataway, IEEE, 2007, 5 str..

4. Tanja Arh, Rok Kokalj, Dejan Dinevski
E-izobraževanje v Sloveniji - stanje in smernice nadaljnega razvoja
In: Ustvarjalna organizacija: zbornik 26. mednarodne konference o razvoju organizacijskih
znanosti, Slovenija, Portorož, 28.-30. marec 2007: proceedings of the 26th International
Conference on Organizational Science Development, Slovenia, Portorož, March, 28th-30th,
2007, Vladislav Rajkovič, ed., Tomaž Kern, ed., Miroljub Kljajić, ed., Robert Leskovar, ed., Janez
Mayer, ed., Goran Vukovič, ed., Kranj, Moderna organizacija, 2007, pp. 112-119.

5. Tanja Arh, Rok Kokalj, Dejan Dinevski, Borka Jerman-Blažič
Pregled stanja na področju e-izobraževanja v Sloveniji
In: Vzgoja in izobraževanje v informacijski družbi: zbornik 10. mednarodne multikonference
Informacijska družba IS 2007, 12. oktober 2007: proceedings of the 10th International
Multiconference Information Society IS 2007, 12th October 2007, Vladislav Rajkovič, ed., Tanja
Urbančič, ed., Mojca Bernik, ed., Ljubljana, Ministrstvo za šolstvo in šport, Institut Jožef Stefan,
Zavod Republike Slovenije za šolstvo, Kranj, Fakulteta za organizacijske vede, 2007, 13 str..

6. Aleksej Jerman-Blažič
Long term trusted archive services - trusted archive service based on long-term archive
protocol and evidence record syntax
In: First International Conference on the Digital Society, ICDS 2007: 2-6 January 2007,
Guadeloupe, French Caribbean, Piscataway, IEEE, 2007, 7 str..

7. Aleksej Jerman-Blažič
Trusted archive authority - long term trusted archive services
In: Sborník příspévků, XXX. konference Česká společnost uživatelů otevřených systémů
EurOpen.CZ = XXXth Conference Czech Open System Users’Group, Jablonn’e v Podještědí, 20-23
května 2007, Vladimír Rudolf, ed., Juří Felbáb, ed., Plzeň, EurOpen.CZ, 2007, pp. 107-119.

8. Aleksej Jerman-Blažič
Long term archiving implementation - Slovenian experience with long term archiving
In: Sborník příspévků, XXX. konference Česká společnost uživatelů otevřených systémů
EurOpen.CZ = XXXth Conference Czech Open System Users’Group, Jablonn’e v Podještědí, 20-23
května 2007, Vladimír Rudolf, ed., Juří Felbáb, ed., Plzeň, EurOpen.CZ, 2007, pp. 119-129.

9. Borka Jerman-Blažič, Tanja Arh
An efficient e-learning environment in supporting lifelong learning
In: IST-Afrika: conference proceedings, 09-11 May, 2007, Maputo, Mozambique, 2007, 8 str..

10. Borka Jerman-Blažič, Tomaž Turk
An approach for backbone upgrading technology selection based on techno-economic

evaluation model
In: First International Conference on the Digital Society, ICDS 2007: 2-6 January 2007,
Guadeloupe, French Caribbean, Piscataway, IEEE, 2007, 4 str..

11. Matija Pipan, Tanja Arh
Evaluation and selection of learning management systems
In: Ustvarjalna organizacija: zbornik 26. mednarodne konference o razvoju
organizacijskih znanosti, Slovenija, Portorož, 28.-30. marec 2007: proceedings of the
26th International Conference on Organizational Science Development, Slovenia,
Portorož, March, 28th-30th, 2007, Vladislav Rajkovič, ed., Tomaž Kern, ed., Miroljub
Kljajić, ed., Robert Leskovar, ed., Janez Mayer, ed., Goran Vukovič, ed., Kranj, Moderna
organizacija, 2007, pp. 1478-1486.

12. Matija Pipan, Tanja Arh, Borka Jerman-Blažič
Evaluation and selection of the most applicable learning management system
In: Proceedings, 7th WSEAS International Conference on Applied Informatics nad
Communications (AIC’07), 7th WSEAS International Conference on Signal Processing,
Computational Geometry and Artificial Vision (ISCGAV7), 7th WSEAS International
Conference on Systems Theory and Scientific Computation (ISTASC’07), Vouliagmeni,
Athens, Greece, August 24-26,2007, Athens, World Scientific and Engineering Academy
and Society, 2007, 5 str..

13. Jan Porekar, Aleksej Jerman-Blažič, Kajetan Dolinar
Enabling privacy in pervasive computing using fusion of privacy negotiation identitiy
management and trust management techniques
In: First International Conference on the Digital Society, ICDS 2007: 2-6 January 2007,
Guadeloupe, French Caribbean, Piscataway, IEEE, 2007, 6 str.

THESES
M. Sc. Theses
1. Tomaž Breznik: Evaluation of approaches and technologies     for privacy protection in

Internet (Prof. Borka Jerman Blažič).
2. Robert Zlatanov: Introduction of intercompany electronic business and electronic

invoicing in small enterprises. (Prof. Borka Jerman Blažič).
3. Matija Pipan: Methods and techniques for software usability evaluation (Prof. Borka

Jerman Blažič).

Specialization Thesis
1. Tanja Marolt: Electronic banking in Slovenia (Prof. Borka Jerman Blažič).

B. Sc. Thesis
1. Tomaž Klančnik: Broadband access networks and their deployment in rural areas (Co-

mentor Prof. Borka Jerman Blažič).

INTERNATIONAL PROJECTS
1. Innovative, Inclusive, Interactive & Intercultural Learning Campus

iCAMP, 6. FP, 027168
EC; Claudia Magdalena Fabian, Zentrum für Soziale Innovation, Vienna, Austria
Prof. Borka Jerman Blažič, Dr. Tomaž Klobučar

2. Broadband e-Services and Access for the Home
BReATH, 6. FP, 015893
EC; Rene Kramer, Technische Univeriteit Eindhoven, Eindhoven, The Netherlands
Prof. Borka Jerman Blažič

3. Network of Excellence in Professional Learning
PROLEARN, 6. FP, 507310
EC; Martin Wolpers, Universität Hannover, Hannover, Germany
Prof. Borka Jerman Blažič

4. Towards the Maturation of IT Usability Evaluation – MAUSE
COST 294, EC
Prof. Borka Jerman Blažič

5. Innovative Remote Laboratory in the E-training of Mechatronics
MeRLab, Leonardo da Vinci Programme
2007-5050-LdV-TOI
Julija Lapuh Bele, B2, d.o.o., Ljubljana, Slovenia
Matija Pipan, M. Sc.

R & D GRANTS AND CONTRACTS
1. Advanced methods for delivery and administration of location independent personal services

prof. Borka Jerman Blažič
2. Building blocks of educational networks

asst. prof. Tomaž Klobučar
3. Modern didactical concepts, standardisation and knowledge management in e-learning

in Slovenian Army
Tanja Arh, M. Sc.

4. Technical and economical models of development of broadband communications and
their use in rural areas in Slovenia
prof. Borka Jerman Blažič

5. Knowledge centre for e-learning and convergent multimedia content
Tanja Arh, M. Sc.

6. Developing integral e-learning model of the Slovene national educational system - Min.si
Tanja Arh, M. Sc.

RESEARCH PROGRAM
1. Technologies, services and business in the next generation networks

prof. Borka Jerman Blažič

VISITORS FROM ABROAD
1. Dr. Klaus-Michael Koch, Technikon, Klagenfurt, Austria, 7. 2. 2007.

2. Martin Mihajlov, Ad Futura, Skopje, Macedonia, 12. 7. –1. 9. 2007.
3. Michiel Leenaars, ISOC Netherlands, Netherlands, 13. 9. 2007.
4. Gabriela A. Tobias Cárdenas, IAESTE students interchange, Poza Rica, Mexico, 15. 8. – 15. 12. 2007.
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STAFF
Researchers
11111..... PrPrPrPrProf. Borof. Borof. Borof. Borof. Borkkkkka Džonoa Džonoa Džonoa Džonoa Džonovvvvva Jera Jera Jera Jera Jerman-Blažič**, Headman-Blažič**, Headman-Blažič**, Headman-Blažič**, Headman-Blažič**, Head
2. Asst. Prof. Tomaž Klobučar
Postdoctoral associates
3. Dr. Dušan Gabrijelčič
4. Dr. Arso Savanović***
Postgraduates
5. Tanja Arh, M. Sc.
6. Aleksej Jerman Blažič, M. Sc., SETCCE***
7. Andrej Jerman Blažič, B. Sc.
8. Tomaž Klančnik, B. Sc.
9. Matija Pipan, M. Sc.
Technical and administrative staff
10. Tatjana Martun

** Part-time faculty member
*** Member of industrial or other organisation
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DEPARTMENT OF
COMMUNICATION SYSTEMS E-6

Head:

Prof. Gorazd Kandus

The Department of Communication Systems is concerned mainly with the research,
development and design of next-generation networks, wireless ad-hoc networks and access
systems, and the development of new algorithms for parallel and distributed computing and
computer simulations. Other research activities include the development of methods and
software tools for the modelling, simulation and analysis of communication systems, the
provision of security services in communication networks, digital signal processing in
medicine, the education of young researchers, and the transfer of knowledge and new
technologies to industry.

Research and development activities at the department are carried out in two groups: one specialising in
telecommunication systems and the other in parallel and distributed systems. With the convergence of
telecommunications and information systems, the work in both groups is becoming increasingly interconnected,
bringing about synergy effects, particularly in applied projects.

TTTTTelecommunication Syelecommunication Syelecommunication Syelecommunication Syelecommunication Syssssstttttemsemsemsemsems
Most of our telecommunication systems’ research activities in 2007

were concentrated on terrestrial, stratospheric and satellite access
networks. In the access segment these networks present the key for the
success of next-generation networks and will enable the end-user to access
new services and applications and new multimedia content. We also
increased our research activities in the area of wireless ad-hoc and sensor
networks. The research emphasis was on the areas of: radio transmission
and multiple-input multiple-output (MIMO) systems based on multiple
antennas; satellite and stratospheric packet-oriented networks; next-generation networks; and mobile, personal
and emergency communications. These research activities were complemented with an investigation of transport
network technologies and protocols with special emphasis on route optimisation and mobility management. We
continued the work on cross-layer design and the optimisation of communication protocols in wireless
communication systems, in order to improve the utilization efficiency of
scarce radio resources and to support the provision of quality of service.
We were developing advanced and innovative concepts and technologies,
enabling interworking, the convergence of networks and the mobility of
terminals and networks, with a special emphasis on the solutions providing
network robustness, security and quality of services.

In the field of radio communications we studied the radio interface and
signal propagation in radio channels, taking into account terrain
configuration. The main emphasis was on novel adaptive modulation and
coding schemes, synchronization and equalization techniques, and methods
to predict the status and assess the quality of radio channels. Particular
attention was given to the modulation and coding schemes specified in the
IEEE 802.16 and DVB-S2 communication standards. We proposed enhanced
decoder-assisted switching between different modulation and coding schemes.
We were further investigating low-complexity, efficient, iterative, signal-
detection methods and algorithms, applicable to both conventional and
advanced multiple-input multiple-output (MIMO) systems. We analysed the
implementation complexity of selected procedures in the communication
system, the power efficiency of modulation schemes and the capacity of the
radio channel. We were investigating new techniques for adaptive space-time
coding and multiplexing in MIMO wireless systems that resulted in a
successfully defended doctoral dissertation, and looked at a possible extension Figure 1: TETRA signal coverage calculation

We analyzed the modulation and coding
schemes specified in the IEEE 802.16 and DVB-
S2 communication standards and proposed
enhanced decoder-assisted switching between
the different modulation and coding schemes.
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of the concept towards virtual and collaborative MIMO systems. We studied
the space diversity transmission techniques focusing on the diversity gain in
terms of an achievable improvement of the system reliability and availability.

On the network layer we continued our investigations of fixed-mobile
convergence and hierarchical mobility. The emphasis in fixed mobile
convergence was on mobility management in convergent networks, in
particular on the seamless vertical handover between networks based on
different access technologies. The measurements of handover execution
time showed that the existing mobile packet networks introduce a

significantly larger latency than wireless local area networks. This calls for the development of new, or the adaptation
of existing, communication protocols in order to keep the handover latency within certain limits, to avoid any
quality-of-service deterioration. For a more detailed performance evaluation and analysis of procedures and protocols
for a seamless handover we developed a simulation model of a communication system comprised of WLAN and
HSDPA networks using the discrete-event simulation tool OPNET modeler. With this simulation model we verified

the SIP protocol with additional functionality for the handover support
and carried out a preliminary analysis. In the frame of hierarchical mobility
and routing optimization we were focusing on the modelling of realistic
autonomous systems networks, with the emphasis on modelling business
relationships, knowledge of which is required for the study of hierarchical
mobility. We developed a new algorithm for the improved selection of
mobility anchor points based on a future movement prediction capability
and analysed its performance in synthetically designed networks,
structurally similar to trees, as well as on realistic internet network models
with included information on business relationships. In the scope of
realistic autonomous system networks, we also studied the deterioration
of routing paths from optimality in relation to the topological distance
between mobility anchor points and access autonomous systems.

With our research work in the areas of stratospheric and satellite
communication systems we also participated in 6FP projects. Within the FP6
project SatNEx (Satellite Communications Network of Excellence) we
participated in the design of a network architecture for load balancing and
applied it to a multiple HAP constellation. We were investigating the quality-

of-service provision and mobility management in the integrated multiplatform systems consisting of a satellite and a
HAP segment. We studied all-optical networking in the HAP network using free space optics and carried out the
performance evaluation of HAP-based optical transport networks using different routing and wavelength-assignment
algorithms. We also investigated routing procedures in the network of inter-satellite links, focusing on adaptive per-
hop routing supporting traffic-class differentiation as well as on the analysis of signalling procedures required for the

implementation of adaptive routing. In this area we published a paper in
the international journal IEEE Transactions on aerospace and electronic
systems, and together with a colleague from ENST Bretagne prepared
another paper for publication in the international journal Space
Communications. In the area of satellite radio communications we studied
adaptive modulation and coding procedures, methods for the assessment of
the quality of radio channels and methods of spherical decoding, and
contributed to four chapters in the book Digital satellite communications,
issued in 2007 by Springer.

The research work on the 6FP STREP project CAPANINA (Communications
from Aerial Platform Networks delivering Broadband Communications for
All) was concluded with a report on performance enhancements offered by
multiple HAP constellations, investigating in detail the achievable
improvement of the system reliability and availability in a mobile operating

environment, and the increased system capacity in a fixed operating environment.
In the scope of the TETRA project for the Ministry of Defence we developed a representative test application
comprising telemetry and telecontrol functionalities, making use of the TETRA network as a communication and
interconnection platform. In particular, the test application enables monitoring of the temperature at a
microcontroller-based remote unit from the control centre and triggering of a remote alarm. A modular approach
enables the remote unit to be connected to various types of sensors and appliances, thus satisfying the diverse

We contributed to four chapters in the book
Digital satellite communications, issued in

2007 by Springer, covering Modulation
techniques (Ch. 5), Distortion countermeasures

(Ch. 7), Diversity techniques and fade mitigation
(Ch. 8) and Systems and services (Ch. 11).

We developed a test application comprising
telemetry and telecontrol functionalities with the

TETRA network as a communication and
interconnection platform, and validated it using a

pilot TETRA MORS network for remote
temperature monitoring and public alarm
triggering. We also prepared a technical

elaborate for the completion of a unified digital
radio network for governmental bodies of the

Republic of Slovenia.

Figure 2: TETRA signal strength measurement environment
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needs of applications. The designed platform and the representative test
application have been validated using the pilot TETRA MORS network. We
also prepared a technical elaborate for the completion of a unified digital
radio network for governmental bodies of the Republic of Slovenia, and
the concept of separated network and user management for the Ministry
of Defence. We also developed a simulation model for radio propagation
in tunnels and inside buildings, and compared the simulation results with
the actual measured signal strength.

PPPPParararararallel and Disallel and Disallel and Disallel and Disallel and Distributtributtributtributtributed Syed Syed Syed Syed Syssssstttttemsemsemsemsems
Computer algorithms for efficient and secure implementation on

parallel and distributed computers were investigated. Software tools for
cluster computing were tested on a 32-processor cluster computer, which
runs at our department, and on a grid recently installed in cooperation
with the Faculty of Computer and Information Science of the University of
Ljubljana and a hi-tech company Xlab d.o.o. A computer simulation for
medical applications was investigated and applied to several practical
examples. We have developed new numerical methods which, unlike, e.g.,
the finite-element method, are based on meshless computing. We
investigated the computational complexity of mesh-free methods and the
possibilities for their parallelization. The work resulted in a publication in
a very eminent journal, and there is another paper waiting for publication,
which could be of great interest for the wider research community. Team
members are also contributing to the book Parallel Computing: Numerics,
Applications, and Trends, edited by Roman Trobec, Marian Vajteršič and
Peter Zinterhof and attracting as contributors many leading authors from
the field of parallel computing. The book is to be published at the beginning
of 2009 by Springer, in the Computer Communications and Networks
(CCN) series.

In the field of medical research, the spatial model of a human knee with
a resolution of 1 mm was finalized in cooperation with colleagues from the
Ljubljana University Clinical Centre (UCC). We improved the simulation of
the heat transfer in biological tissues, including heat transfer in the
surrounding fluids. In the model we also included heat transfer over
capillaries and the metabolic heat source. A parallel simulation program was
finalized using advanced numerical methods (multigrid and meshless).
Parallel programs for the simulation of human-knee cooling were developed
and employed for comparing the results of various post-operative knee-cooling
methods, which were selected by the UCC team members. A paper on the
subject is already in the review process, and we are preparing another paper,
which will report on the results obtained with the improved methods.

It would be unethical to perform measurements on the human heart
muscle just to explain a specific phenomenon. With the help of a simulation,
however, we were able to investigate the cause of the so-called U-wave, a
feature of electrocardiograms (ECG) that has been waiting for an explanation
since the beginnings of electrocardiography. We discovered an as yet
unknown possibility for the genesis of the wave and reported it in the Journal
of Cardiovascular Electrophysiology. Together with colleagues from the
Ljubljana UCC and the Maribor UCC, we analyzed the heart-beat dynamics
of patients before and after a heart operation and obtained promising
knowledge for the prediction of post-operative arrhythmias.

In cooperation with medical doctors from the Ljubljana UCC, a mutual
interaction among respiration, heart rate and systolic pressure was
investigated. The application software for a new measurement system NevroEKG, which is able to acquire, besides
ECG, also online signals of respiration rate and blood pressure, was further developed. Based on these encouraging
results of the investigations, two doctoral dissertations are being prepared at the UCC.
In the area of security in distributed systems, we continued our research on human-factor modelling. The results
were published in an eminent international journal.

We improved our simulation software based on
mesh-free methods to the extent of facilitating
the simulation of moving domains, such as a
beating heart. Digitalized spatial models of a
human knee and a hand were finalised and
prepared for template medical simulations. We
simulated the action potentials in an ECG and
investigated how the shape, the structure, the
motion and the tissue inhomogeneities, present
in the adopted heart model, influence the
simulated ECG.

We developed a new generic method for the
synthesis of tests for nondeterministic extended
finite-state machines that excels in integrated
consideration of all the usual optimization
aspects, in supporting a wide class of testing
strategies and in facilitating multi-criteria
optimization.

Department of Communication Systems E-6

Figure 3: Simulated temperature distribution in a topical cooled knee
after hours of cooling. Lower temperatures are in blue color tones; skin
and soft tissues are not shown; the artero-lateral quadrant is removed to
show the inside the knee.
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7. A Telecomminications Economics COST Network - Econ @ Tel
COST IS0605
Prof. Burkhard Stiller, Institut für informatik - IFI, University of Zürich, Zürich, Switzerland
Prof. Denis Trček

8. Teledoctorate Project
UNESCO-ROSTE Grant
Silvano Pupolin, Universitŕ di Padova, Dipartimento di Ingegneria dell’Informazione, Padova;
Dr. Paola Magri, Consorzio Nazionale Interuniversitario per le Telecomunicazioni
(CNIT), Parma, Italy
Prof. Gorazd Kandus

9. Interactive Visual Analysis of BIO – signals
SEE-ERA.NET, ID 9909
Asst. Prof. Roman Trobec

10. Advanced Technologies for Digital Forensics
Dr. Asmund Skomedal, Norwegian Computing Center, Oslo, Norway
Prof. Denis Trček

R & D GRANTS AND CONTRACTS
1. Lightweight Services for Security, Privacy and Trust Management

Prof. Denis Trček ( 2008 - Asst. Prof. Roman Novak)
2. Development of advanced digital mobile system  TETRA for MOD

Prof. Gorazd Kandus
3. IT development and data gathering, maintenance and management strategy

Asst. Prof. Igor Ozimek
4. Computing GRID technologies for more efficient resources utilization in enterprises

Asst. Prof. Roman Trobec
5. Broadband wireless access networks

Prof. Gorazd Kandus

RESEARCH PROGRAMS
1. Telecommunication systems

Prof. Gorazd Kandus
2. Parallel and distributed systems

Asst. Prof. Roman Trobec

NEW CONTRACTS
1. Security Evaluatiaon of ZZZS Card System Renovation Project

Zavod za zdravstveno zavarovanje Slovenije
Asst. Prof. Roman Novak

2. Information and Communication System for Emergency Medical Services Management
and Control
Computel d.o.o.
Prof. Gorazd Kandus

VISITORS FROM ABROAD
1. Dr. Pekka Jäppinen, Lappeenranta University of Technology, Lappeenranta, Finland, 10.

2. – 10. 8. 2007
2. Asst. Prof. Vladimir Crnojević, University of Novi Sad, Novi Sad, Serbia, 3. 4. – 4. 4. 2007
3. Čedomir Stefanović, University of Novi Sad, Novi Sad, Serbia, 3. 4. – 4. 4. 2007

4. Prof. Dragana Bajić, University of Novi Sad, Novi Sad, Serbia, 3. 4. – 4. 4. 2007
5. Marko Trnavac, Faculty of Electronic of Belgrad, Belgrade, Serbia, 2. 7. – 28. 7. 2007
6. Ivan Tomašić M. Sc., Ruđer Bošković Institute, Zagreb, Croatia, 28. 11. – 29. 11. 2007
7. Dr. Krešimir Matković, VRVis – Forschungs, Vienna, Austria, 28. 11. – 29. 11. 2007
8. Yiannis Pavlou, General Manager for National Instruments in Eastern Europa, Budaörs,

Hungary, 6. 12. 2007

STAFF
Researchers
1. Dr. Viktor Avbelj
2. Asst. Prof. Tomaž Javornik***
3.3.3.3.3. PrPrPrPrProf. Gorof. Gorof. Gorof. Gorof. Gorazd Kazd Kazd Kazd Kazd Kandus **Headandus **Headandus **Headandus **Headandus **Head
4. Prof. Monika Kapus Kolar**
5. Asst. Prof. Mihael Mohorčič**
6. Dr. Roman Novak***
7. Asst. Prof. Igor Ozimek***
8. Asst. Prof. Aleš Švigelj**
9. Prof. Denis Trček**, left 01.10.2007
10. Asst. Prof. Roman Trobec**
11. Prof. Matjaž Veselko***
Postdoctoral associates
12. Dr. Marjan Šterk***

Postgraduates
13. Tine Celcer B. Sc.
14. Matjaž Depolli B. Sc.
15. Carolina Fortuna, B. Sc.
16. Andrej Hrovat B. Sc.
17. Igor Jelovčan, B. Sc., left 31. 10. 2007
18. Damjan Kovač M. Sc., left 1. 10. 2007
19. Barbara Maguša, B. Sc.
20. Dr. Srečo Plevel***
21. Igor Rozman B. Sc., left 31. 7. 2007
22. Miha Smolnikar B. Sc.
23. Andrej Vilhar B. Sc.
Technical and administrative staff
24. Polona Anžur
25. Barbara Gorjanc
26. Tomaž Krištofelc

** Part-time faculty member
*** Member of industrial or other organisation

THESES
Ph. D. Thesis
1. Srečo Plevel: Adaptive Multiple Input Multiple Output Wire (prof. Gorazd Kandus)

M. Sc. Theses
1. Igor Jelovčan: MIMO detection algorithm for iterative decoding (prof. Gorazd Kandus,

prof. Sašo Tomažič)
2. Igor Rozman: Impact of communication on parallel computing in clusters and grids

(asst. prof. Roman Trobec)
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DEPARTMENT OF COMPUTER
SYSTEMS E-7

Head:

Prof. Franc Novak

The department is concerned primarily with the design automation of computing
structures and systems. Within this broad area we are concentrating on metaheuristic
approaches to engineering design and logistics problems as well as system design and testing.
As an integral part of our research activity, members of the department have close contacts
and collaborations with scientists around the world, through academic links and industrial
contacts, thus enabling us to keep at the forefront of this rapidly developing field

Metaheuristic optimization algorithms are important for solving hard combinatorial and numerical problems
in various domains of theoretical interest and practical applications. We have developed efficient, self-setting and
self-adapting evolutionary algorithms and ant-stigmergy-based optimization algorithms. These approaches were
used for solving various combinatorial and, more importantly, numerical optimization problems. The evolutionary
algorithms were tested on constrained numerical optimization problems. The multiple ant-colonies’ approach can
be successfully used to solve mesh-partitioning problems that arise in mechanical, civil, automotive, and aerospace
engineering. The multilevel ant-stigmergy approach was applied to solving discrete numerical optimization
problems. We have proposed a novel, general approach to the transformation of a multi-parameter optimization
problem into a problem of finding the cheapest path. We have also developed a differential ant-stigmergy approach
that is suitable for solving discrete as well as continuous numerical
optimization problems.

The multilevel and differential ant-stigmergy approaches were used on
several real-world applications. In collaboration with Domel d.d., Železniki,
we reduced the production costs of an electro-motor and optimized the
aerodynamic power of a dry vacuum-cleaner impeller. Within the project
“The role of Luka Koper in logistic support of the Slovenian Armed Forces
and allies” in the frame of the Target research programme (CRP MIR) “Science for Peace and Security 2006-2010” we
developed software components for the optimization of logistic procedures for equipment and material transportation.
Within the project “Secure infrastructure for implementing command and control” in the frame of the Technology
Program (TP MIR) “Technology for Peace and Security 2006-2012” we optimized the structure of an absorber used in
telecommunication systems.

In the area of high-performance optimization we also tackled the multi-
dimensional knapsack problem, which belongs to the group of NP-complete
problems. We designed a new method for solving such a problem in a multi-
level way, considering several problems’ constraints and objectives that may
be conflicting. The method was applied to the problem of composing and
balancing multi-day dietary menus. We evaluated the method and compared
the results with the nutritional reference values for nutrients and energy to
prove its efficiency.

Within the EU 6FP project ARFLEX our work was focused on specific
tasks related to the implementation of the visual guidance of an industrial
robot, such as sensors-system assessment, sensor selection and adaptation,
the development of sensor data-processing software, and the calibration of
the sensory system. The work within the sensor-system assessment task
included an analysis of vision sensors suitable for robot applications. We identified and compared various types of
sensors suitable for industrial robotic applications. As the most promising technology for Arflex, CMOS cameras
were selected because of their wide dynamic range, the possibility to choose regions of interest (ROIs) and the high
frame rates combined with high resolution. Two of such cameras
(PhotonFocus MV-D1024-80) were obtained together with a Camera Link
frame grabber (Active Silicon AS-PHX-D48CL-PCI64) and the appropriate
optics (Schneider-Kreuznach lens CINEGON 10mm/1.9F with IR filter).
Extensive tests of the chosen sensors and equipment were performed in
terms of the accuracy of the passive and active marker determinations

The Trimo Research Award was granted to Asst.
prof. Peter Korošec for new approaches to the
optimization of industrial products  proposed in
his Ph. D. thesis.

In 2007 the department conducted four projects
for the Ministry of Defence together with some
other industrial projects. The work on the EU
6FP Arflex is also making good progress

Figure 1: Electrical-motor case: (upper) initial and (bottom) optimized,
where its geometrical shape was optimized and the original stiffness kept
for a 20% thinner material.
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under dynamic and static conditions in 2D and 3D using the Arflex experimental platform, which
was put together in our laboratory. The software modules for the frame grabber and camera
interface, the image segmentation and marker extraction, the stereo correspondence, the camera
calibration with the robot, the 3D reconstruction and the marker testing were developed in the
Windows and Linux environments. The calibration procedure for the vision system with the
industrial robot manipulator using a set of nine IR passive markers was investigated and some
implementation issues were identified to be solved in future work.
The project “Upgrade of Light Armoured Wheeled Vehicles Valuk 6x6” under the Target research
programme (CRP MIR) “Science for Peace and Security 2006-2010” was successfully accomplished
with the result of a newly developed hardware interface for the integration of different CBRN
detectors in a Valuk military transportation vehicle.
We finalized the development of a secure data-storage unit for casino applications, designed with
the emphasis on data security, system availability and system reliability. Special attention was
paid to the implementation of a data-cryptography feature. A security extension of the IEEE Std
1149.1 based on a locking mechanism was analyzed for possible attack scenarios.
In the area of electronic testing we have developed an approach for the functional testing of
processor cores suitable for a built-in self-test. We generated a test sequence that allows arbitrary
situations that might occur in practice and consequently detects faults that only appear in a
particular sequence of events. This is accomplished by using a test sequence that explores the
functionality of each individual instruction and is composed in such a way that it forms a sensitive
path, which can be executed more than once, each time with a different input pattern. Experimental
case studies performed on the Xilinx PicoBlaze and MicroBlaze processor cores confirmed the

effectiveness of the approach.
In collaboration with the Electronic Ceramics Department and Hyb d. d.
we continued our research on the fault diagnosis of piezoresistive ceramic
pressure sensors and addressed optimization problems related to yield
enhancement in their production.

Some outstanding publications in the past three years

1. G. Papa, B. Koroušić Seljak, “An artificial intelligence approach to the
efficiency improvement of a universal motor”, Engineering Applications
of Artificial Intelligence, 2005, vol. 18, pp. 47–55.

2. F. Novak, A. Biasizzo, “Security extension for IEEE Std 1149.1”, Journal of
Electronic Testing: Theory and Applications, 2006, vol. 22, pp. 301–303.

3. M. Santo Zarnik, D. Belavič, F. Novak, “Finite-element model-based fault
diagnosis, a case study of a ceramic pressure sensor structure”,
Microelectronics. reliability, 2007, vol. 47, no. 12, pp. 1950–1957.

4. T. Tušar, P. Korošec, G. Papa, B. Filipič, J. Šilc, “A comparative study of
stochastic optimization methods in electric motor design”, Applied
intelligence, 2007, vol. 27, no. 2, pp. 101–111.

5. K. Oblak, P. Korošec, F. Kosel, J. Šilc, “Multi-parameter numerical
optimization of selected thin-walled machine elements using a
stigmergic optimization algorithm”, Thin-walled structures, 2007, vol.
45, no. 12, pp. 991–1001.

Awards and appointments

1. Asst. Prof. Peter Korošec: 6th Trimo Research Award for doctoral thesis

The industrial project to develop a secure data-
storage unit was successfully finalized.

Figure 2: Trimo research award for the industrial
applicability of a doctoral thesis.

Figure 3: Secure data-storage unit for casino systems.
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Department of Computer Systems E-7

ORIGINAL ARTICLES
1. Anton Biasizzo

Analysis of potential attack scenarios for systems with IEEE STD 1149.1 security
extension
In: Inf. MIDEM, Letn. 37, No. 3, pp. 146-151, 2008.

2. Uroš Kač, Franc Novak
Teoretska izhodišča za izvedbo oscilacijskega preizkusa SC filtrske stopnje drugega reda
In: Elektroteh. vestn., Letn. 74, no. 3, pp. 92-98, 2007.

3. Uroš Kač, Franc Novak
Oscillation test scheme of SC biquad filters based on internal reconfiguration
In: J. electron. test., Vol. 23, pp. 485-495, 2007.

4. Barbara Koroušić-Seljak
Dietary menu planning using an evolutionary method
In: Elektroteh. vestn., Vol. 74, no. 5, pp. 285-290, 2007.

5. Nada Lavrač, Peter Ljubič, Tanja Urbančič, Gregor Papa, Mitja Jermol, Stefan Bollhalter
Trust modeling for networked organizations using reputation and collaboration
estimates
In: IEEE trans. syst. man cybern., Part C Appl. rev., Vol. 37, no. 3, pp. 429-439, maj 2007.

6. Franc Novak, Anton Biasizzo, (12 avtorjev)
Academic network for microelectronic test education
In: Int. j. eng. educ., Vol. 23, no. 6, pp. 1245-1253, 2007.

7. Klemen Oblak, Peter Korošec, Franc Kosel, Jurij Šilc
Multi-parameter numerical optimization of selected thin-walled machine elements
using a stigmergic optimization algorithm
In: Thin-walled struct., Vol. 45, no. 12, pp. 991-1001, 2007.

8. Klemen Oblak, Peter Korošec, Jurij Šilc, Franc Kosel
Stigmergično optimiranje ploskovnih konstrukcij
In: Elektroteh. vestn., Vol. 74, no. 5, pp. 279-284, 2007.

9. Gregor Papa, Tomasz Garbolino, Franc Novak, Andrzej Hlawiczka
Deterministic test pattern generator design with genetic algorithm approach
In: J. Elektr. Eng., Vol. 58, no. 3, pp. 121-127, 2007.

10. Marko Pavlin, Franc Novak
Yield enhancement of piezoresistive pressure sensors for automotive applications
In: Sens. actuators, A, Phys., 9 p., [in press] 2007.

11. Marina Santo-Zarnik, Darko Belavič, Franc Novak
Finite-element model-based fault diagnosis, a case study of a ceramic pressure sensor
structure
In: Microelectron. reliab., Vol. 47, no. 12, pp. 1950-1957, 2007.

12. Jurij Šilc, Theo Ungerer, Borut Robič
Dynamic branch prediction and control speculation
In: International journal of high performance systems architecture, Vol. 1, no. 1, pp. 2-
13, 2007.

13. Katerina Taškova, Daniela Stojanova, Marko Bohanec, Sašo Džeroski
A qualitative decision-support model for evaluating researchers
In: Informatica (Ljublj.), Vol. 31, no. 4, pp. 479-486, 2007.

14. Drago Torkar, Saša Novak, Franc Novak
Apparent viscosity prediction of alumina-paraffin suspensions using artificial neural
networks
In: J. mater. process. technol., [in press] 2007.

15. Drago Torkar, Gregor Papa
Evaluation of accuracy in a 3D reconstruction system
In: WSEAS trans. comput. control, Vol. 2, no. 2, pp. 149-154, 2007.

16. Tea Tušar, Peter Korošec, Gregor Papa, Bogdan Filipič, Jurij Šilc
A comparative study of stochastic optimization methods in electric motor design
In: Appl. intell. (Boston), Vol. 27, no. 2, pp. 101-111, 2007.

17. Mariusz Wegrzyn, Anton Biasizzo, Franc Novak
Application-oriented testing of embedded processor cores implemented in FPGA circuits
In: Int. Rev. Comp. Softw. (Testo stamp.), Vol. 2, no. 6, pp. 666-671, 2007.

PUBLISHED CONFERENCE PAPERS
Regular Papers
1. Darko Čerepnalkovski, Sašo Džeroski, Katerina Taškova, Ljupčo Todorovski

Learning generic models of dynamic systems
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 186-189.

2. Andrej Florjančič, Marko Pavlin, Jurij Šilc
Procesorji z nizko porabo energije
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK

BIBLIOGRAPHY
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. A, pp. 7-10.

3. Peter Korošec, Jurij Šilc, Klemen Oblak, Franc Kosel
The different ant-stigmergy algorithm: an experimental evolution and a real-world
application
In: CEC 2007: 2007 Congress on Evolutionary Computation: 25-28 September 2007,
Singapore, Piscataway, Institute of Electrical and Electronics Engineers, 2007, pp. 157-164.

4. Jernej Maučec, Jurij Šilc
Superskalarni procesorji
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. B, pp. 57-50.

5. Peter Mrak, Anton Biasizzo, Franc Novak
A case study of histogram based ADC testing in SoC
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 205-209.

6. Franc Novak, Anton Biasizzo
Implementation of security extension for IEEE Std.
1149.1 and analysis of possible attack scenarios
In: Informal digest of papers, ETS’07, 12th IEEE European Test Symposium, May 20-
24,2007, Convention Center, Freiburg, Germany, [S. l.], IEEE, 2007, pp. 83-88.

7. Klemen Oblak, Franc Kosel, Peter Korošec, Jurij Šilc
Večparametrska geometrijska optimizacija kolesa turbopuhala z uporabo
stigmergičnega optimizacijskega algoritma
In: Zbornik del, Kuhljevi dnevi 2007, Snovik, 20.-21. september 2007, Jože Korelc, ed.,
Dejan Zupan, ed., Ljubljana, Slovensko društvo za mehaniko, 2007, pp. [163-170].

8. Gregor Papa, Drago Torkar
Estimation of accuracy for robot vision control: [presented at 1st International
Conference on Service and Humanoid Robots, May 17-18,2007, Kosice, Slovakia]
In: Acta Mech. Slovaca (Košice), Ročnik 11, 2-A, pp. 125-130, 2007.

9. Daniela Stojanova, Katerina Taškova, Marko Bohanec, Sašo Džeroski
A qualitative decision-support model for evaluating researchers
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 60-63.

10. Drago Torkar, Gregor Papa
Robot TCP positioning with vision: accuracy estimation of a robot visual control system
In: ICINCO 2007: proceedings of the Fourth International Conference on Informatics in
Control, Automation and Robotics, & workshops Multi Agent Robotic Systems, MARS &
Artificial Neural Networks and Intelligent Information Processing, ANNIIP, Angers,
France, May 2007, [S. l., s. n.], 2007, pp. 212-215.

11. Drago Torkar, Gregor Papa
Accuracy of a 3D reconstruction system
In: Proceedings of the WSEAS International Conferences, Corfu Island, Greece, February
16-19, 2007, 6th WSEAS Int. Conf. on Artificial Intelligence, Knowledge Engineering
and Data Bases (AIKED’07) ... [et al.], Charles A. Long, ed., Valeri M. Mladenov, ed.,
Zoran S. Bojkovic, ed., [S. l.], World Scientific and Engineering Academy and Society,
2007, pp. 146-150.

12. Mariusz Wegrzyn, Franc Novak, Anton Biasizzo, Michel Renovell
Functional test of processor cores in FPGA-based aplications
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 177-181.

TEXTBOOKS AND LECTURE NOTES
1. Jurij Šilc

Pipelined processors
(Postgraduated courses in new media and e-scince), Ljubljana, Jožef Stefan
International Postgraduated School, 2007.

PATENT APPLICATION
1. Patent application no. P-20070028

Device and approach for transfer of a personal nutrition table and reference values for
food integration from computer program into a kitchen scales
Barbara Koroušić-Seljak, Gregor Papa
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INTERNATIONAL PROJECTS
1. Adaptive Robots for Flexible Manufacturing Systems

ARFLEX, 6. FP
NMP2-CT-2005-016680
EC; Dr. Gabriella Caporaletti, EICAS Automazione S.p.A., Torino, Italy
Dr. Drago Torkar

2. EC Thematic Network SOKRATES
EIE-Surveyor
225997-CP-1-2005-1-FR-ERASMUS-TNPP
EC; Prof. Jean-Marc Thiriet, Université Joseph Fourier Grenoble, Institut Universitaire de
Technologie 1 de Grenoble, Département Réseaux et Télécommunications, Saint Martin
d’Hčres, France
Prof. Franc Novak

3. New Approaches to SRAM-based FPGA Testing
PROTEUS
BI-FR07-PROTEUS-016
Dr. Michel Renovell, LIRMM, Montpellier, France
Prof. Franc Novak

4. Metaheuristic Mesh Partitioning Algorithms and Parallel FEM Computations on
Clusters and Grids
BI-PL/05-07-007
Dr. Roman Wyrzykowski, Częstochowa University of  Technology, Częstochowa, Poland
Asst. Prof. Jurij Šilc

R & D GRANTS AND CONTRACTS
1. Upgrade of light armoured wheeled vehicles VALUK 6x6

Dr. Drago Torkar
2. Nutrition for special needs - POVIR

Asst. Prof. Barbara Koroušič Seljak
3. The role of Luka Koper in logistic support of the Slovenian Armed Forces and allies

Asst. Prof. Jurij Šilc

RESEARCH PROGRAM
1. Computing structures and systems

Prof. Franc Novak

NEW CONTRACT
1. Secure infrastructure for implementing command and control

Kolektor Magma d.o.o.
Asst. Prof. Peter Korošec

VISITOR FROM ABROAD
1. dr. Michel Renovell, LIRMM Montpellier, France, 13. September 2007

STAFF
Researchers
1. Dr. Anton Biasizzo
2. Asst. Prof. Barbara Koroušić Seljak **
3.3.3.3.3. PrPrPrPrProf. Fof. Fof. Fof. Fof. Frrrrranc Nanc Nanc Nanc Nanc Nooooovvvvvakakakakak, Head**, Head**, Head**, Head**, Head**
4. Asst. Prof. Gregor Papa
5. Asst. Prof. Jurij Šilc **
Postdoctoral associates
6. Dr. Uroš Kač***
7. Asst. Prof. Peter Korošec **

8. Dr. Drago Torkar
9. Dr. Alenka Žužek*** left 1. 2. 2007
Postgraduates
10. Uroš Legat B. Sc.
11. Peter Mrak***, B. Sc.
12. Katerina Taškova, B. Sc.
13. Mariusz Jerzy Wegrzyn, M. Sc.
Technical and administrative staff
12. Jolanda Jakofčič, secretary

** Part-time faculty member
*** Member of industrial or other organisation
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DEPARTMENT OF KNOWLEDGE
TECHNOLOGIES E-8

Head:

Prof. Nada Lavrač

The Department of Knowledge Technologies performs research in advanced information
technologies, aimed at acquiring, storing and managing knowledge to be used in the
development of knowledge-based applications. The established areas of knowledge
technologies include intelligent data analysis (machine learning, data mining, and
knowledge discovery in databases), text and web mining, the semantic web, social network
analysis, language technologies and computational linguistics, decision support and
knowledge management. The research areas of the department also include web 2.0, the
management of virtual organizations, new media and e-science. Besides developing
knowledge technologies, we also develop their applications in environmental sciences and
ecology, medicine and health care, biomedicine and genetics, and the economy and marketing.

In the past year we have continued the development of intelligent data-analysis techniques and methods,
particularly methods for subgroup discovery, contrast set mining, utility-based data mining, rule learning and
methods for the analysis of structured and multi-relational data with the use of background knowledge in the form
of ontologies. We have developed a new algorithm for high-utility frequent
itemset mining, which is significantly faster than the existing algorithms.
The algorithm for learning Ripple-Down rules was significantly improved
in terms of speed and adapted for use in a multilingual text lemmatizer. A
subgroup-discovery algorithm was adapted to the problem of contrast-set
discovery in two ways: by considering the target class in comparison to all
the other classes (one-versus-all) and in comparison to each other class
(round-robin). The two approaches were evaluated in a medical
application. We have developed a prototype analytical system for
minimizing the testing costs of detection and identification of genetically modified crops in food and fodder
samples. The most important breakthrough was achieved with a propositional approach to the analysis of
structured data, where, in the area of DNA micro-array analysis, we have developed a method for explaining
gene expression on the basis of their functions, processes and interactions, enabled by the use of background
knowledge in the form of ontologies. Most of this work was done in the scope of the Ph.D. thesis of Igor
Trajkovski, which was concluded in the record time of about two years, and resulted in four conference
papers and two papers accepted for publication in SCI-indexed journals (IEEE TSMC and Journal of
Biomedical Informatics).

In the FP6 STREP project IQ, coordinated by our department, we have developed a number of constraint-
based data-mining methods, most notably methods for learning predictive clustering trees and rules (PCTs)
for multi-target and structured prediction. The major developments in this area include learning PCTs by
beam search, taking into account instance-level clustering constraints while learning PCTs, learning multi-
target model trees, learning ensembles of PCTs for multi-target prediction, learning PCTs for clustering
short time series, an improved algorithm for learning predictive clustering rules, and an algorithm for
multi-target polynomial regression. We have used the developed approaches to analyze data in the areas of
medicine (e.g., data on embryonal tumors, within the FP6 STREP project EET Pipeline), bioinformatics
(predicting gene functions) and environmental sciences (many different problems, including habitat
modelling).We have also developed further approaches to computational scientific discovery, especially
the process-based modelling of dynamic systems, and edited a book (published by Springer) that summarizes
the state of the art in this area.

Two national projects concerned the development of methods for processing and analysing remote
sensing data in the area of forestry, more specifically LIDAR data. We have
developed a new algorithm for computing the bare ground relief beneath
the forest canopy and consequently for computing vegetation height and
canopy models. The LIDAR-based forest information was extrapolated into
a wider area by using cheaper Landsat 7 ETM+ satellite data and regression
models (predictive clustering trees) learned on a sample area covered by

In 2007 we were involved in 24 EU projects; in
one of them we acted as the coordinator. Of
these, 10 were successfully concluded this year.
We were also active in 29 national and 10
bilateral projects.

We have developed a prototype analytical
system for minimizing the testing costs of
detection and identification of genetically
modified crops in food and fodder samples.

Figure 1: Front page of the book
Computational Discovery of Scientific
Knowledge.
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both LIDAR and satellite. Two more national projects, as well as the FP6
STREP project SIGMEA, were concerned with the topic of genetically
modified organisms, including both crops (maize and oil-seed rape) and
trees. Both data-mining approaches and the decision-support approaches
were applied to problems in this area (e.g., data mining was used to model
gene flow).

In the area of decision support, our long-term goal is to develop methods
and techniques for decision modelling, support them with software and
integrate them with data-mining systems. In 2007 we have improved our

software for qualitative multi-criteria decision making called DEXi. The
improvements make possible the construction of general concept hierarchies
and thus increase the expressiveness of the models. The data-interchange
capabilities and reporting tools of the program were also improved. DEXi
2.0 is freely available from the web page http://www-ai.ijs.si/MarkoBohanec/
dexi.html. In the new version of DEXi, two supplementary programs were
developed, DEXiEval, for the evaluation of alternatives, and DEXiTree, for
drawing the structures of multi-criteria models.

The developed methods and tools were successfully used in the EU
projects ECOGEN and SIGMEA. The projects are focused on analyses of the
ecological and economic impacts of the introduction of genetically modified
(GM) plants in European agriculture and on the research of the coexistence
of conventional and GM agriculture. ECOGEN was completed with
publications in the renowned journal Pedobiologia, where we described our
models for the evaluation of soil quality and the results of data analyses
about the impacts of agronomical practices on communities of soil
organisms. In SIGMEA we have developed a software prototype, pSMAC, that

evaluates the possibilities for the coexistence of conventional and GM maize
production at the level of a single field. pSMAC uses the multi-criteria
decision model that was developed in 2006 for the SMAC Advisor decision-
support system and extends it with the ability to use probability
distributions and more natural methods of the categorization of numerical
criteria values. The work in the area of supporting decisions about the
introduction of genetically modified crops continues in the EU project Co-
Extra.

In the EU project HEALTHREATS, which aims at developing a decision-
support system for the rapid, efficient and coordinated response to threats to
health (such as epidemics), we are in charge of the development of the models
for the internal evaluation of the work and the results of the project. Another
two practical applications of multi-criteria modelling should be pointed out:
one in the area of electrical and electronic waste disposal (in cooperation with
Gorenje) and the other in the area of landscape planning of a seaport (in
cooperation with Luka Koper).

In the area of text and web mining we have successfully concluded a
bilateral project with Carnegie Mellon University on the Analysis of Dynamic
Networks with Graph and Text Mining Methods, where our main
contributions are: (1) the development of TimeFall – a new approach to
mining temporal graphs – and (2) the efficient implementation of several
graph-drawing algorithms, including basic force-directed methods and
several state-of-the-art algorithms for drawing huge graphs interactively (FR
Fruchterman - Rayngold, linlog vertex and edge repulsion, Harel-Koren -
high-dimensional embedding). Our work in the 6FP STREP project SMART
(Statistical Multilingual Analysis for Retrieval and Translation) was focused
on corpora gathering (European Parliament corpora, Acquis Communautaire
corpora, the English-to-Spanish translation of medical texts), the preparation
of an automatic evaluation system (of machine translation and cross lingual
information retrieval), the definition of user-evaluation scenarios (the
definition of user groups, tasks, datasets and evaluation measures, the

Figure 2: Screenshot of DEXiTree.

Matjaž Juršič received the Prešeren award of
Ljubljana University for his bachelor’s thesis,
conducted under the working mentorship of

department members.

The Ph.D. thesis of Igor Trajkovski was
concluded in the record time of about two years,

and resulted in four conference papers and two
papers accepted for publication in SCI-indexed

journals (IEEE TSMC and Journal of Biomedical
Informatics).

Figure 3: The Videolectures portal web page.
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relations and requirements of each case study towards the scientific work in the project). As a part of our activities
in the 6FP STREP project IMAGINATION (Image-Based Navigation in Multimedia Archives) we have prepared an
overview of the state of the art in text mining, with a view to the needs of the project (information extraction and
named-entity recognition techniques). Our work in the project was focused on the development of an approach to help
enrich the existing textual metadata (available for many images, but usually
in limited quantities) based on using the existing metadata to identify
relevant Wikipedia articles, the text of which can then be used as an input
for additional text-mining processing. Our work in the 6FP SSA project
IST-World (Knowledge Base for RTD competencies in IST) resulted in the
development of a new method for record linkage using active learning and string kernels. Our research work in the
6FP NoE PASCAL and CA KDUbiq continued in several directions, including the development of efficient methods
for calculating a semantic space of several input spaces based on KCCA, the usage of Wikipedia for extracting
named entities and relating them over time, the development of SearchPoint,
a system for interfacing an existing search engine that organizes its results
into groups or shows the search results in the context of some existing
ontology or classification schema.

In the area of the Semantic Web we have successfully concluded the
6FP STREP project ALVIS (Superpeer Semantic Search Engine), where our
major contributions were (1) the development of a Slovenian lemmatizer
based on machine-learning methods, which is an integral part of the ALVIS
natural-language processing line of the search engine; and (2) the
development of an optimized document-classification web service for
classifying into the web directory DMoz, based on machine-learning
methods. Our activities in the 6FP IP NeOn (Lifecycle Support for Networked
Ontologies) in the past year resulted in several developments: (1) an
approach to predicting the structural changes (the addition of a new concept)
in an ontology based on machine-learning methods, (2) a pragmatic
approach to using large-scale ontologies as contexts (based on a lightweight
ontology model and the grounding of the ontology concepts in textual
documents) and allowing for the efficient implementation of the basic
operations (classification, population and mappings between ontologies), (3) a system for ontology visualization
in the context of a predefined landscape. Work in the 6FP STREP project TAO (Transitioning Applications to
Ontologies) resulted in: (1) the development of an approach to software mining (extracting knowledge out of the
source code and its documentation) based on text mining and link-analysis methods, and (2) the development of
the rendering engine and graph-placement algorithms to be used for
semantic space-visualization techniques later in the project. In the 6FP
STREP project SWING (Semantic Web Services Interoperability for
Geospatial Decision Making) we have developed OntoBridge - a system for
semi-automatic ontology annotation based on machine-learning
techniques. We also represent the Jožef Stefan Institute in the World Wide
Web Consortium (W3C), which develops and recommends future web standards. We are also active members of
the Rule Interchange Format working group.

In the area of knowledge management we are active in four 6FP research projects. In the ECOLEAD (European
collaborative networked organizations leadership initiative) integrated project we are developing a reference model
for networked organizations together with the top European authorities in
the field. The prototypes that have been developed in the past three years
have been tested in a real industrial environment at several European
networked organisations that are project partners. In E4 (Extended Enterprise
management in Enlarged Europe) we are developing a comprehensive ICT
toolset to support collaborative knowledge management. Prototypes like
intelligent search, automated classification and annotation, and tools to
support ontology management will be installed and tested in 2008 in three
industry case studies, such as a multinational distributed manufacturing
company, a manufacturing cluster, and a loosely coupled network of SMEs
under the chamber of commerce. In Tool-East (Open Source Enterprise
Resource Planning and Order Management System for Eastern European Tool and Die Making Workshops) we
have developed a web portal that offers many services to support collaboration between SMEs involved in the tool-

We have developed SearchPoint, a context-
sensitive search engine on top of Google
(http://searchpoint.ijs.si/).

In 2007 we have improved our software for the
qualitative multi-criteria decision-making DEXi.

Figure 5: We hosted the international conference Intelligent Data
Analysis 2007.

Figure 4: One of the editions of the e-ZISS digital library.
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and-die-making industry. The IST-World project is a good example, showing the potential that knowledge
technologies have to support knowledge management. The developed portal integrates many prototypes that have
been developed in the past in a functional web service, offering automatic data collection and an analysis of European

research. In 2007 we have also been very successful in preparing new
project proposals for the 7FP in the area of knowledge management. Three
integrated projects have been accepted and will start in 2008: COIN -
COllaboration and INteroperability for networked enterprises, EURIDICE -
European Inter-Disciplinary Research on Intelligent Cargo for Efficient,
Safe and Environment-friendly Logistics and ACTIVE - Enabling the
Knowledge Powered Enterprise.

In the area of language technologies we successfully concluded the project
“Scholarly digital critical editions of Slovenian literature” where we, in cooperation with the Institute of Slovenian
Literature and Literary Studies at the Scientific Research Center of the Slovenian Academy of Sciences and Arts, produced
a digital library of selected Slovene texts, integrating facsimiles, transcriptions and scholarly commentary, in some
cases including audiovisual recordings. The technical challenge of the project was in the complexity of the annotations
and the linkages of the individual elements of the editions. All the editions are encoded to international standards, in
particular the Text Encoding Initiative Guidelines, and freely available under the Creative Commons licence. In 2007
we started work on the basic research project “Linguistic annotation of Slovene language: methods and resources” in
the scope of which we are developing automatic inductive methods for the annotation of morphosyntax, syntax and
semantics and use these methods to produce freely available linguistically annotated corpora of the Slovene language.
In cooperation with the Humanities Faculty of the University of Ljubljana, we are developing a Japanese-Slovene digital
dictionary for students of Japanese, we compiled jpWac, a large annotated corpus of Japanese texts gathered from the
web. In the scope of the SEE.ERA-NET project “Building Language Resources and Translation Models for Machine
Translation focused on South Slavic and Balkan Languages” we started work on a parallel corpus of EU legal documents,
which contains aligned texts in English, Slovene, Serbian, Bulgarian and Romanian languages.

Some outstanding publications in 2007

1. Sašo Džeroski (ed.), Ljupčo Todorovski (ed.). Computational discovery of scientific knowledge: introduction,
techniques, and applications in environmental and life sciences, (Lecture notes in computer science, Lecture
notes in artificial intelligence, 4660), (State-of-the-art survey). Berlin; Heidelberg: Springer, 2007.

2. Sašo Džeroski (ed.), Jan Struyf (ed.). 5th International Workshop, KDID 2006, Berlin, Germany, September 2006,
[in conjunction with ECML/PKDD 2006, 17th European Conference on Machine Learning and the 10th European
Conference on Principles and Practice of Knowledge Discovery in Databases]. Knowledge discovery in inductive
databases, (Lecture notes in computer science, vol. 4747). Berlin; Heidelberg; New York: Springer, 2007.

3. Will Bridewell, Pat Langley, Ljupčo Todorovski, Sašo Džeroski. Inductive process modeling. In: Machine learning.
[in press], 2007.

4. Nada Lavrač, Marko Bohanec, Aleksander Pur, Bojan Cestnik, Marko Debeljak, Andrej Kobler. Data mining and
visualization for decision support and modeling of public health-care resources. In: Journal of biomedical
informatics, Vol.40, No. 4, pp. 438–447, 2007.

5. Joel Plisson, Peter Ljubič, Igor Mozetič, Nada Lavrač. An ontology for virtual organization breeding environments.
In: IEEE Trans. on Systems, Man, and Cybernetics, Vol. 37, No. 6, pp. 1327–1341, 2007.

6. Marko Bohanec, Jérôme Cortet, Bryan Griffiths, Martin Žnidaršič, Marko Debeljak, Sandra Caul, Jacqueline
Thompson, Paul Henning Krogh. A qualitative multi-attribute model for assessing the impact of cropping systems
on soil quality. In: Pedobiologia, Vol. 51, No. 3, pp. 239–250, 2007.

7. Martin Žnidaršič, Marko Bohanec, Blaž Zupan Modelling impacts of cropping systems: demands and solutions
for DEX methodology. In: European Journal of Operational Research. [in press], 2007.

Awards and appointments

1. Nada Lavrač, ECCAI fellow – ECCAI award. Awarded by European Coordination Committee for Artificial
Intelligence

Organization of conferences, congresses and meetings

1. Information Society 2007, organization of sub-conferences: SiKDD-2007, Intelligent Systems, 8.–12.10.2007
2. IDA 2007, The 7th International Symposium on Intelligent Data Analysis, Ljubljana, 6.– 8.9.2007

Tomaž Erjavec chaired the programme
committee for ESSLLI 2007, the 19th European
Summer School in Logic, Language and
Information, which took place at Trinity College,
Dublin, 6-17 August 2007.
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1. Sašo Džeroski

Machine learning and ecological modelling: successes and chalenges
In: Challenges for ecological modelling in a changing world: global changes,
sustainability and ecosystem based management: conference proceedings, The 6th
European conference on Ecological Modelling, ECEM ’07, Trieste, November 27-30,2007,
[S. l., s. n.], 2007, pp. 10-11.

Regular Papers
1. Annalisa Appice, Sašo Džeroski

Inducing multi-target model trees in a stepwise fashion
In: SEBD 2007: proceedings of the Fifteenth Italian Symposium on Advanced Database
Systems, Torre Canne di Fasano, Italy, 17-20 June, 2007, Michelangelo Ceci, ed., Donato
Malerba, ed., Letizia Tanca, ed., Bari, Universita degli Studi, Dipartimento di
Informatica, 2007, pp. 16-27.

2. Abhijit Bhole, Blaž Fortuna, Marko Grobelnik, Dunja Mladenić
Mining Wikipedia and relating named entities over time
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 177-180.

3. Iztok Bizjak, Marko Bohanec
Izbor analitičnih metod za raziskave turističnega trga
In: Z informatiko do novih poslovnih priložnosti: zbornik posvetovanja, Dnevi
slovenske informatike, Portorož, 11.-13. april 2007, Aleksander Novaković, ed., Marko
Bajec, ed., Jasna Poženel, ed., Mojca Indihar Štemberger, ed., Ljubljana, Slovensko
društvo Informatika, 2007, 10 str..

4. Marko Bohanec
DEXiTree: a program for pretty drawing of trees
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 7-10.

5. Marko Bohanec, Antoine Messean, Frédérique Angevin, Martin Žnidaršič
SMAC advisor: a decision-support tool on maize co-existence
In: Book of abstracts, GMCC’07, Third International Conference on Coexistence between
Genetically Modified (GM) an non-GM based Agricultural Supply Chains, Seville, Spain,
20th-21st November 2007, Luxembourg, European Commission, 2007, pp. 119-122.

6. Damjan Bojadžiev
Kot z očesom in vidnim poljem (5.633)
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 297-298.

7. Janez Brank, Dunja Mladenić, Marko Grobelnik
Predicting the addition of new concepts in a topic hierarchy
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 181-185.

8. Luis Camarinha-Matos, Ana Ines Oliveira, Roberto Ratti, Damjan Demšar, Fabiano
Baldo, Toni Jarimo
A computer-assisted VO creation framework
In: Establishing the foundation of collaborative networks: IFIP TC 5 Working Group 5.5
Eighth IFIP Working conference on Virtual Enterprises: September 10-12, 2007, Guimaraes,
Portugal(IFIP International federation for information processing, vol. 243), New York,
International federatin for Information Processing, Springer, 2007, pp. 165-178.

9. Darko Čerepnalkovski, Sašo Džeroski, Katerina Taškova, Ljupčo Todorovski
Learning generic models of dynamic systems
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 186-189.

10. Damjan Demšar, Igor Mozetič, Nada Lavrač
Collaboration opportunity finder
In: Establishing the foundation of collaborative networks: IFIP TC 5 Working Group 5.5
Eighth IFIP Working conference on Virtual Enterprises: September 10-12, 2007, Guimaraes,
Portugal(IFIP International federation for information processing, vol. 243), New York,
International federatin for Information Processing, Springer, 2007, pp. 179-186.

11. Sašo Džeroski, Kosta Mitreski, Svetislav Krstić, Andreja Naumoski
Learning habitat models for the diatoms of lake Prespa
In: ETAI-2007: zbornik na apstrakti na trudovi od VIII nacionalna konferencija so
megunarodno učestvo, Ohrid, Republika Makedonija, 19-21 septembri 2007: proceedings of
abstracts of VIII National conference with international parcipitation, Ohrid, Republic of
Macedonia, September 19-21, 2007, Mile J. Stankovski, ed., Skopje, Združenie za elektronika,
telekomunikacii, avtomatika i informatika na Republika Makedonija, 2007, 7 str..

12. Tomaž Erjavec
Architecture for editing complex digital documents
In: Digital information and heritage, [1. Međunarodna znanstvena konferencija,
Zagreb, 7.-9. studenoga 2007], Sanja Seljan, ed., Hrvoje Stančić, ed., Zagreb, Odsjek za
informacijske znanosti, Filozofski fakultet, 2007, pp. 105-114.
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14. Blaž Fortuna, Marko Grobelnik, Dunja Mladenić
OntoGen: semi-automatic ontology editor
In: Human interface and the management of information: Symposium on Human
Interface 2007, held as part of HCI International 2007, Beijing, China, July 22-27, 2007:
proceedings. Part 2, Interacting in information environments(Lecture notes in
computer science, 4558), Michael J. Smith, ed., Gavriel Salvendy, ed., Berlin, Heidelberg,
New York, Springer, cop. 2007, Vol. 4558, pp. 309-318, 007.

15. Blaž Fortuna, Nada Lavrač, Paola Velardi
Advancing topic ontology learning through term extraction
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 195-199.

16. Blaž Fortuna, Eduarda Mendes Rodrigues, Nataša Milić-Frayling
Improving the classification of newgroup messages through social network analysis
In: CIKM ’07: proceedings of the 16th ACM International Conference on Information
and Knowledge Management: November 6-9, 2007, Lisboa, portugal, New York,
Association for Computing Machinery, cop. 2007, pp. 877-880.

17. Carolina Fortuna, Blaž Fortuna, Mihael Mohorčič
Anomaly detection in computer networks using linear SVMs
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 190-194.

18. Miha Grčar, Marko Grobelnik, Dunja Mladenić
Using text mining and link analysis for software
In: Proceedings of the Third International Workshop on Mining Comlex Data, MCD
2007, ECML PKDD 2007, The 18th European Conference on Machine Learning and the
11th European Conference on Principles and Practice of Knowledge Discovery in
Databases, September 21, 2007, Warsaw, Poland, Zbigniew W. Raś, ed., Djamel A.
Zighed, ed., Shusaku Tsumoto, ed., [S. l., s. n.], 2007, pp. 1-12.

19. Marko Grobelnik, Janez Brank, Blaž Fortuna, Igor Mozetič
Contextualizing ontologies with ontolight: a pragmatic approach
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 200-205.

20. Marko Grobelnik, Dunja Mladenić, Blaž Fortuna
From social network to light-weight ontology
In: Proceedings of the Twentieth International Joint Conference on Artificial
Intelligence (IJCAI-07), Hyderabad, India, 06-12 January, 2007: workshop on Text-
Mining & Link-Analysis (TextLink 2007), Marko Grobelnik, ed., Dunja Mladenić, ed.,
Nataša Milić-Frayling, ed., Hyderabad, International Institute of Information
Technology, 2007, 11 str..

21. Ivana Ilijašić Mišić, Božidar Kovačič, Tamara Mohorić, Dunja Mladenić, Blaž Fortuna,
Marko Grobelnik
User study of ontology generation tool
In: ITI 2007: proceedings of the ITI 2007(IEEE Catalog, No. 07EX1589), 29th
International conference on information technology interfaces, June 25-28, 2007,
Cavtat/Dubrovnik, Croatia, Vesna Lužar - Stiffler, ed., Vesna Hljuz Dobrić, ed., Zagreb,
University of Zagreb, SRCE University Computing Centre, cop. 2007, pp. 529-533.

22. Aneta Ivanovska, Celine Vens, Sašo Džeroski, Nathalie Colbach
Studying the presence of genetically modified variants in organic oilseed rape by using
relational data mining
In: Environmental informatics and systems research: EnviroInfo 2007, 21st
International Conference on Informatics for Environmental Protection, September 12-
14,2007, Warsaw, Poland, Olgierd Hryniewicz, ed., Jan Studziński, ed., Maciej
Romaniuk, ed., Aachen, Shaker Verlag, 2007, pp. 417-424.

23. Jože Jenkole, Petra Kralj, Nada Lavrač, Alojzij Sluga
A data mining experiment on manufacturing shop floor data
In: 40th CIRP International Seminar on Manufacturing Systems, Liverpool 30 May - 1
June 2007: proceedings, [Liverpool, University of Liverpool], 2007, 6 str..

24. Matjaž Juršič, Igor Mozetič, Nada Lavrač
Learning ripple down rules for efficient lemmatization
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 206-209.

25. Andrej Kobler, Peter Ogrinc, Sašo Džeroski
Napovedovanje požarne ogroženosti naravnega okolja
In: Podnebne spremembe: vpliv na gozd in gozdarstvo: impact on forest and
forestry(Studia forestalia Slovenica, No. 130), Maja Jurc, ed., Ljubljana, Biotehniška
fakulteta, Oddelek za gozdarstvo in obnovljive gozdne vire, = Biotechnical Faculty,
Department of Forestry and Renewable Forest Resources Slovenia, 2007, pp. 457-472.

26. Dragi Kocev, Sašo Džeroski, Matt D. White, Graeme R. Newell, Peter Griffioen
Ensembles of multi-objective regression trees: a case study for predicting the condition
of remnant indigenous vegetation
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 210-213.

27. Edwin van de Koppel, Ivica Slavkov, Sašo Džeroski, (9 avtorjev)
Knowledge discovery in neuroblastoma-related biological data
In: Proceedings of the 2nd Workshop in Data Mining in Functional Genomics and
Proteomics, DMFGP’07, ECML PKDD 2007, The 18th European Conference on Machine
Learning and the 11th European Conference on Principles and Practice of Knowledge
Discovery in Databases, September 21, 2007, Warsaw, Poland, A. Fazel Famili, ed.,
Xiaohui Liu, ed., José-María Pena, ed., [S. l., s. n.], 2007, pp. 45-56.

28. Petra Kralj, Nada Lavrač, Kristina Gruden, Ana Rotter, Dejan Štebih, Dany Morisset, Jana Žel
A prototype decision support system for GMO traceability
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 214-217.

29. Nada Lavrač, Petra Kralj, Dragan Gamberger, Antonija Krstačić
Supporting factors to improve the explanatory potential of contrast set mining:
analyzing brain ischaemia data
In: 11th Mediterranean Conference on Medical and Biological Enginering and
Computing 2007, 26-30 June, 2007, Ljubljana, Slovenia(IFMBE proceedings, vol. 16),
Tomaž Jarm, ed., Peter Kramar, ed., Anže Županič, ed., New York, Springer,
International Federation for Medical and Biological Engineering, 2007, pp. 157-161.

30. Dunja Mladenić, Marko Grobelnik
Evaluation of semi-automatic ontology generation in real-world setting
In: ITI 2007: proceedings of the ITI 2007(IEEE Catalog, No. 07EX1589), 29th
International conference on information technology interfaces, June 25-28, 2007,
Cavtat/Dubrovnik, Croatia, Vesna Lužar - Stiffler, ed., Vesna Hljuz Dobrić, ed., Zagreb,
University of Zagreb, SRCE University Computing Centre, cop. 2007, pp. 547-551.

31. Aleksandar Pečkov, Sašo Džeroski, Ljupčo Todorovski
Multitarget polynomial regression with constraints
In: International Workshop on Constraint-based Mining and Learning at ECML/PKDD 2007,
CMILE’07, The 18th European Conference on Machine Learning and the 11th European
Conference on Principles and Practice of Knowledge Discovery in Databases, September 21,
2007, Warsaw, Poland, Siegfried Nijssen, ed., Luc de Raedt, ed., [S. l., s. n.], 2007, pp. 61-72.

32. Vid Podpečan, Nada Lavrač, Igor Kononenko
A fast algorithm for mining utility-frequent itemsets
In: International Workshop on Constraint-based Mining and Learning at ECML/PKDD 2007,
CMILE’07, The 18th European Conference on Machine Learning and the 11th European
Conference on Principles and Practice of Knowledge Discovery in Databases, September 21,
2007, Warsaw, Poland, Siegfried Nijssen, ed., Luc de Raedt, ed., [S. l., s. n.], 2007, pp. 10-20.

33. Aleksander Pur, Marko Bohanec, Nada Lavrač, Bojan Cestnik
Data presentation methods for monitoring a public health-care system
In: 11th Mediterranean Conference on Medical and Biological Enginering and
Computing 2007, 26-30 June, 2007, Ljubljana, Slovenia(IFMBE proceedings, vol. 16),
Tomaž Jarm, ed., Peter Kramar, ed., Anže Županič, ed., New York, Springer,
International Federation for Medical and Biological Engineering, 2007, pp. 708-711.

34. Delia Rusu, Dali Lorand, Blaž Fortuna, Marko Grobelnik, Dunja Mladenić
Triplet extraction from sentences
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 218-222.

35. Sergeja Sabo, Miha Grčar, David Aleksander Fabjan, Peter Ljubič, Nada Lavrač
Exploratory analysis of the ILPnet2 social network
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 223-227.

36. W. Sadok, Marko Bohanec, (12 avtorjev)
An indicator-based MCDA framework for ex ante assessment of the sustainability of
cropping systems
In: Farming systems design 2007: an international symposium on Methodologies on Integrated
Analysis on Farm Production Systems, September 10-12,2007, Catania, Sicily, Italy, M. Donatelli,
ed., A. Rizzoli, ed., Pavese, La Goliardica Pavese, 2007, Zv. 2, pp. 185-186.

37. Daniela Stojanova, Katerina Taškova, Marko Bohanec, Sašo Džeroski
A qualitative decision-support model for evaluating researchers
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
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Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 60-63.

38. Marjan Šterk, Daniel Vladušič, Eva Milošev, Jure Ferlež, Dunja Mladenić, Marko Grobelnik
Machine learning for resolving researcher affiliation
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 228-231.

39. Petra Vide Ogrin, Tomaž Erjavec
Towards a digital edition of the Slovenian biographical lexicon
In: Digital information and heritage, [1. Međunarodna znanstvena konferencija,
Zagreb, 7.-9. studenoga 2007], Sanja Seljan, ed., Hrvoje Stančić, ed., Zagreb, Odsjek za
informacijske znanosti, Filozofski fakultet, 2007, pp. 115-124.

RESEARCH MONOGRAPHS
1. Izidor Cankar, Matija Ogrin, Luka Vidmar, Tomaž Erjavec

S poti: elektronska znanstvenokritična izdaja
Verzija 0.9, Ljubljana, Inštitut za slovensko literaturo in literarne vede ZRC SAZU, 2007.

2. Igor Grdina, Tomaž Erjavec, Damjan Bojadžiev, Matija Ogrin, ed.
Brižinski spomeniki: elektronska znanstvenokritična izdaja
Izdaja 1.0, Ljubljana, Inštitut za slovensko literaturo in literarne vede ZRC SAZU, 2007.

3. Anton Podbevšek, Marijan Dović, Tomaž Erjavec
Zbrane pesmi: elektronska znanstvenokritična izdaja
Verzija 1.0, Ljubljana, Inštitut za slovensko literaturo in literarne vede ZRC SAZU, 2007.

4. Dunja Mladenić
Biti ali ne biti ženska v znanosti: razprava o ženskah v znanosti v Sloveniji
Ljubljana, Institut Jožef Stefan, 2007.

TEXTBOOKS AND LECTURE NOTES
1. Marko Bohanec

Učno gradivo za predmet Metode in sistemi za podporo odločanja: študijski program II.
stopnje Gospodarski inženiring
Nova Gorica, [M. Bohanec], 2007.

2. Marko Bohanec
Učno gradivo za predmet Sistemi za podporo odločanja v upravi: Magistrski študijski
program Uprava
Ljubljana, Fakulteta za upravo, 2007.

3. Marko Bohanec
Systems and techniques of decision support: course note: programmes: New media and
E-science, Ecotechnology
Ljubljana, Jožef Stefan International Postgraduate School, 2007.

4. Nada Lavrač
From rule learning to relational subgroup discovery: tutorial on PAKDD 2007, 11th Pacifik-Asia
Conference on Knowledge Discovery and Data Mining, 22-25 May, Nanjing, China [S. l., s. n.], 2007.

5. Nada Lavrač
Odkrivanje zakonitosti v podatkih
Nova Gorica, Univerza v Novi Gorici, 2007.

6. Nada Lavrač
Data mining and knowledge discovery: part of “New media and e-science” programme: 2007/08
(Postgraduate courses in new media and e-science), Ljubljana, Jožef Stefan
International Postgraduate School, 2007.

7. Nada Lavrač
Knowledge management: part of “New media and e-science” programme: 2007/08
(Postgraduate courses in new media and e-science), Ljubljana, Jožef Stefan
International Postgraduate School, 2007.

8. Dunja Mladenić, Marko Grobelnik
Tutorial on “Text mining and link analysis for web and semantic web”
Hyderabad, International Institute of Information Technology, 2007.

THESES
Ph. D. Theses
1. Bernard Ženko: Learning predictive clustering rules (mentor: prof. dr. Ivan Bratko, Co-

mentor: Prof. Sašo Džeroski)
2. Martin Žnidaršič: “ Revision of probabilistic multi-criteria hierarchic models” (mentor:

Prof. Blaž Zupan)

M. Sc. Theses
1. Joel Plisson: Ontologies for collaborative networked organizations (mentor: Prof.  Nada Lavrač)
2. Nina Novinec: Research on implementation of EU programmes in Information

Communication Technologies (ICT) - case of Slovenia (mentor: Dr. Lojze Sočan)

INTERNATIONAL PROJECTS
1. GM and non-GM supply chains: their CO-Existence and TRAceability

Co-Extra, 6. FP, 007158
EC; Institut National de la Recherche Agronomique, Paris, France
Prof. Marko Bohanec

2. European Embryonal Tumor Pipeline
E.E.T. –Pipeline, 6. FP, 037260
EC; Angelika Eggert, Universitaet Duisburg-Essen, Essen, Germany
Prof. Sašo Džeroski

3. Stimulating Policy Debate on Women and Science Issues in Central Europe
WS DEBATE, 6. FP, 036651
EC; Dr. Dora Groo, Eszter Papp, Hungarian Science and Technology Foundation;
Tudomanyos es Technologiai Alapitvany, Budapest, Hungary
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

4. Statistical Multilingual Analysis for Retrieval and Translation
SMART, 6. FP, 033917
EC; Nicola Cancedda, Xerox Research Centre Europe, Meylan; Xerox, Aulnay-Sous-Bois, France
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

5. Image-based Navigation in Multimedia Archives
IMAGINATION, 6. FP, 034626
EC; Clemens van Dinther, Forschungszentrum Informatik an der Universitaet
Karlsruhe, Karlsruhe, Germany
Asst. Prof. Dunja Mladenič, Mitja Jermol, M. Sc.

6. Upravljanje razširjenih podjetij v razširjeni Evropi
Extended Enterprise Management in Enlarged Europe
E4, 6. FP, 027282
EC; Roberto Tarditi, Centro Ricerche Fiat Societa Consortile per Azioni, Orbassano (TO), Italy
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

7. Open Source Enterprise Resource Planning and Order Management System for Eastern
European Tool and Die Making Workshop
Tool-East, 6. FP, 027802
EC; Dr.-Ing. Volker Stich, Forschungsinstitut fuer Rationalisierung (FIR) and der RWTH Aachen,
Research Institute for Operations Management at Aachen Univerity, Aachen, Germany
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

8. Semantic Web Services Interoperability for Goespatial Decision Making
SWING, 6. FP, 026514
EC; Arne J. Berre, SINTEF - Stiftelsen for Industriell OG Teknisk Forskning Ved Norges
Tekniske Hoegskole, Trondheim, SINTEF ICT, Oslo, Norway
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

9. Lifecycle Support for Networked Ontologies
NEON, 6. FP, 027595
EC; Prof. Enrico Motta, Kmi, The Open University, Milton Keynes, Great Britain
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

10. Transitioning Applications to Ontologies
TAO, 6. FP, 026460
EC; Dr. Kalina Bontcheva, University of Sheffield,  Department of Computer Science,
Sheffield, Great Britain
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

11. Inductive Queries for Mining Patterns and Models
IQ, 6. FP, 516169
EC; Prof. Sašo Džeroski, Jožef Stefan Institute, Ljubljana, Slovenia
Prof. Sašo Džeroski

12. Knowledge Base for RTD Competencies
IST-WORLD, 6. FP, 015823
EC; Prof. Hans Uszkoreit, German Research Center for Artificial Intelligence GmbH
(DFKI), Language Technology Lab, Saarbrücken, Germany
Marko Grobelnik, Mitja Jermol, M. Sc.

13. Central European Centre for Women and Youth in Science
CEC-WYS, 6. FP, SAS6-CT-2004-003582
EC; Dr. Marcela Linková, Institute of Sociology, Academy of Sciences of the Czech
Republic, Prague, Czech Republic
Asst. Prof. Dunja Mladenič, Mitja Jermol, M. Sc.

14. European Collaborative networked Organizations LEADership initiative
ECOLEAD, 6. FP, 506958
EC; Martin Ollus, Technical Research Centre of Finland, Espoo, Finland
Prof. Nada Lavrač, Mitja Jermol, M. Sc.

15. Sustainable Introduction of GMOs into European Agriculture
SIGMEA, 6. FP, SSPE-CT-2004-501986
EC; Jeremy Sweet, NIAB, Cambridge, Great Britain
Prof. Sašo Džeroski
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16. Superpeer Semantic Search Engine
ALVIS, 6. FP, 002068
EC; Wray Buntine, Complex Systems Computation Group at Helsinki Institute for
Information Technology, Helsinki University of Technology, Espoo, Finland
Asst. Prof. Dunja Mladenič, Marko Grobelnik, Mitja Jermol, M. Sc.

17. Pattern Analysis, Statistical Modelling and Computational Learning
PASCAL, 6. FP, 506778
EC; Prof. John Shawe-Taylor, The University of Southampton, School of Electronics and
Computer Science, Southampton, Great Britain
Asst. Prof. Dunja Mladenič, Mitja Jermol, M. Sc.

18. KD-ubiq - A Blueprint for Ubiquitous Knowledge Discovery Systems
KD-ubiq, 6. FP, 021321
EC; Dr. Michael May, Stephan Kollmer, Fabian Perpeet, Fraunhofer Gesellschaft zur
Foerderung der Angewandten Forschung e.V., Muenchen; Sankt Augustin, Germany
Asst. Prof. Dunja Mladenič

19. Soil Ecological and Economic Evaluation of Genetically Modified Crops
ECOGEN, 5. FP, QLK5-CT-2002-01666
EC; Dr. Paul Henning Krogh, National Environmental Research Institute, Department of
Terrestrial Ecology, Soil Fauna and Ecotoxicology Research Unit, Silkeborg, Denmark
Prof. Sašo Džeroski

20. Integrated Decision Support System for HEALTH THREATS and Crises Management
HEALTHREATS, Public Health program (PHEA), 2006203
EC; Executive Agency for Public Health (PHEA – HTC), Luksembourg; Azienda Sanitaria
Locale di Brescia (ASL Brescia), Brescia, Italy
Prof. Dr. Nada Lavrač, Dr. Martin Žnidaršič

21. Building Language Resources and Translation Models for Machine Translation focused
on South Slavic and Balkan Languages
SEE-ERA.NET
Research Institute for Artificial Intelligence, Bucharest, Romania
Dr. Tomaž Erjavec

22. The Use of a Dedicated Service on the Http Server of IJS http:///nl.ijs.si to be used by FP for Up-
loading and Storing Texts which Constitute the FP Corpus of  XIX Century Translated Books
Forschungsprojekt: Deutsch-slowenische/kroatische Übersetzung 1848 bis 1918
Agreement dated 3.5.2007
Prof. Erich Prunč, Graz, Austria
Dr. Tomaž Erjavec

23. Knowledge Technologies in Medicine and Healthcare
BI-CZ/06-07-021
Prof. Olga Štěpánková, Czech Technical University in Prague, Faculty of Electrical
Engineering Department of Cybernetics, Prague, Czech Republic
Prof. Nada Lavrač

24. Inductive Databases for Genomics and Proteomics
BI-HR/07-08-029
Dr. Tomislav Šmuc, Rudjer Bošković Institute, Zagreb, Croatia
Prof. Sašo Džeroski

25. Intelligent Subgroup Discovery
BI-HR/06-07-021
Dr. Dragan Gamberger, Rudjer Bošković Institute, Zagreb, Croatia
Prof. Nada Lavrač

26. Knowledge Discovery for Ecological Modeling of Lake Ecosystems
BI-MK/07-08-017
Prof. Kosta Mitreski, Faculty of Electrical Engineering, Skopje, The Republic of Macedonia
Prof. Sašo Džeroski

27. Analysis of Dynamic Networks with Graph and Text Mining Methods
BI-US/06-07-032
Faloutsos Christos, Carnegie Mellon University, Pittsburgh, PA, USA
Asst. Prof. Dunja Mladenič

R & D GRANTS AND CONTRACTS
1. Linguistic annotation of Slovene language: methods and resources (Jezikoslovno

označevanje slovenskega jezika: metode in viri )
Asst. Prof. Tomaž Erjavec

2. Methodological aspects of cognitive process research-learning and decision-making
Prof. Marko Bohanec

3. Processing lidar data (Development and use of algorithms for mapping and estimating
forest biomass and stand structure from LIDAR data and digital multispectral images
Prof. Sašo Džeroski

4. Methodology for producing a detailed digital map of the height and density of
vegetation cover
Prof. Sašo Džeroski

5. VoiceTRAN II - Multilingual mobile speech communicator for 21.th century warriors
(Večjezični prenosni govorni komunikator za bojevnika 21. stoletja)
Asst. Prof. Tomaž Erjavec

6. SKU - Crisis management simulator
Asst. Prof. Dunja Mladenić

7. Development of Knowledge Management System for SV
Asst. Prof. Dunja Mladenić

8. Statistical semantic web systems
Asst. Prof. Dunja Mladenić

9. Metaservices - Semantic reasoning Grid services
Asst. Prof. Dunja Mladenić

10. Digital text centre with multimedia communication (Elektronsko besedilno središče z
multimedijsko komunikacijo )
Asst. Prof. Tomaž Erjavec

11. Harmonisation of technologies for following genetically modified organisms in food
and feed production chain and its co-existence with conventional and ecological
production chains
Prof. Nada Lavrač

12. Guidelines for national strategy of preservation of forest trees genefond due to
introduction of genetically modified organisms in agriculture
Asst. Prof. Marko Debeljak

13. Harmful factors for contemporary forests: methods for monitoring and ecological
modelling, the impact of exploitation, and strategies for management
Prof. Sašo Džeroski

14. Slovene Terminology Web Portal
Simon Krek

15. eZISS - Digital Critical Editions of Slovene Literature
Asst. Prof. Tomaž Erjavec

RESEARCH PROGRAM
1. Knowledge Technologies

Prof. Nada Lavrač

NEW CONTRACT
1. Secure infrastructure for implementing command and control

Iskra zaščite d.o.o.
Mitja Jermol, M.Sc.

VISITORS FROM ABROAD
1. Annalisa Appice, Dipartimento di Informatica, Universitŕ degli Studi di Bari, Bari, Italy, 3.1-31.3.2007
2. Prof. Luis Torgo  FEP/LIACC, University of Porto, Portugal, 8.-14.1.2007
3. Prof. Tatjana Zrimec, School of Computer Science and Engineering University of New

South Wales, Sydney, Australia,14.-16.1.2007
4. Prof. Claude Sammut, School of Computer Science and Engineering University of New

South Wales, Sydney, Australia, 14.-16.1.2007
5. Dr. John Davies, British Telecom, Ipswich, Great Britain, 19.2.2007
6. Ivana Iljašič Mišič, Filozofska fakulteta, Reka, Croatia, 1.3.2007
7. Dr. Božidar Kovačič, Filozofska fakulteta, Reka, Croatia, 1.3.1007
8. Edwin van de Koppel, Univerza v Utrehtu, Utrecht, Netherlands, 1.4.-30.6.2007
9. Prof. Hendrich Blockeel, Katholieke Universiteit Leuven, Belgium, 25.-27.5.2007
10. Prof. Bettina Berendt, Humboldt University Berlin, Institute of Information  Systems,

Berlin, Germany, 2.4.-17.6.2007
11. Abhijit Bhole, Indian Institute of Technology (IIT) Bombay, India, 7.5. 21.7.2007
12. Dr. Antoine Messean, INRA Eco-INNOV, Grignon, France, 10.-11.7.2007
13. Maja Pivec, University of Applied Sciences – FH Joanneum, Austria, 13.7.2007
14. Dr. Stefano Bertolo, EU Commission, Brussels, Belgium, 6.8.2007
15. Dr. Michael Witbrock, Cycorp, Inc., Austin, Texas, USA, 20.-27.5.2007 and 6.-26.9.2007

16. Delia Rusu, Technical University of Cluj-Napoca, Romania, Faculty of computer Science,
Cluj-Napoca, Romania, 6.8.-29.9.2007

17. Lorand Dali, Technical University of Cluj-Napoca, Romania, Faculty of computer
Science,  Cluj-Napoca, Romania, 6.8.-29.9.2007

18. Mihaija Chioreana, Technical University of Cluj-Napoca, Romania, Faculty of computer
Science,  Cluj-Napoca, Romania, 6.8.-29.9.2007

19. Andreas Krause, Carnegie Mellon University, Pittsburgh, USA, 19.-24.8.2007
20. Jesse Read, University of Waikato, Hamilton, New Zealand, 13.9.-15.12.2007
21. Dr. Karl Oliva, Czech Academy of Science, Prague, Czech Republic, 14.9.2007
22. Jakub Dušek, Academy of Science, Prague, Czech Republic, 14.9.2007
23. Zak Hussain, University of Southampton, Southampton, Great Britain, 2.10.-5.10.2007
24. Dr. Celine Vens, Katholieke Universiteit Leuven, Belgium, 13.10.-16.11.2007.
25. Tomaš Hudik, Fakulty of Informatics,  Masaryk University, Czech Republic 1.10.2007-29.2.2008
26. Prof. Joost Kok,  Leiden University, Leiden, The Netherlands, 14.12.2007
27. Prof. Wray Buntine, University of Helsinki, Finland, 28.11.-2.12.2007
28. Elena Mitreska, Fakulteta za elektrotehniko in informacijske tehnologije, Skopje,

Macedonia, 25.11.-2.12.2007
29. doc. dr. Kosta Mitreski, Faculty of Electrical Engineering and Information Technologies,

Skopje, Macedonia, 14.-19.5. in 25.11.-2.12.2007
30. Andreja Naumoski, Faculty of Electrical Engineering and Information Technologies,

Skopje, Macedonia, 8.-15.12.2007
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STAFF
Researchers
1. Prof. Marko Bohanec**
2. Dr. Damjan Bojadžiev
3. Asst. Prof. Bojan Cestnik***
4. Asst. Prof. Marko Debeljak
5. Prof. Sašo Džeroski**
6. Asst. Prof. Tomaž Erjavec**
77777..... PrPrPrPrProf. Nof. Nof. Nof. Nof. Nada Laada Laada Laada Laada Lavrvrvrvrvrač**, Headač**, Headač**, Headač**, Headač**, Head
8. Asst. Prof. Dunja Mladenić**
9. Dr. Igor Mozetič
10. Prof. Tanja Urbančič*
Postdoctoral associates
11. Dr. Damjan Demšar
12. Asst. Prof. Branko Kavšek*
13. Asst. Prof. Ljupčo Todorovski*, left 31.1.2007
Postgraduates
14. Janez Brank, M.Sc.
15. Blaž Fortuna, B.Sc.
16. Valentin Gjorgjioski, B. Sc.
17. Miha Grčar, B.Sc.
18. Mitja Jermol, M. Sc.

19. Petra Kralj, B. Sc.
20. Simon Krek**, B. Sc
21. Pan e Panov, B. Sc.
22. Joel Plisson, M. Sc., left 1.6.2007
23. Vid Podpe an, B. Sc.
24. Jan Rupnik, B. Sc.
25. Dr. Miha Volovšek***
26. Miha Vuk, B. Sc.
27. Dr. Bernard Ženko
28. Dr. Martin Žnidarši
Technical officers
29. Dr. France Dacar
30. Nina Novinec, B.Sc.
Technical and administrative staff
31. Tina Anžič
32. Milica Bauer, B.Sc.
33. Marko Grobelnik
34. Jolanda Jakofčič
35. Blaž Novak
36. Boštjan Pajntar

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation
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DEPARTMENT OF INTELLIGENT
SYSTEMS E-9

Head:

Prof. Matjaž Gams

The Department of Intelligent Systems develops new methods and techniques for intelligent
computer systems, with applications in the areas of the information society, computer science
and informatics, and network communication systems. The main research areas are language
and speech technologies, agent technologies, the semantic web, evolutionary computing, data
mining, search algorithms, decision support, intelligent sensors, distributed supervisory
systems and network voice services. The department collaborates closely with the Faculty of
Computer and Information Science of the University of Ljubljana on the joint research
programme Artificial Intelligence and Intelligent Systems, led by Prof. Ivan Bratko.

Intelligent systems simulate intelligence so that a typical user seemingly perceives them as truly intelligent. In
reality, these systems use complex mechanisms and implement them on digital computers to copy human behaviour
as well as possible, and combine them with raw, exponentially growing computer power.
We study searsearsearsearsearch algorithmsch algorithmsch algorithmsch algorithmsch algorithms for path-finding and other applications. We explained many cases of the pathological
behaviour of these algorithms, i.e., achieving worse results at a greater search depth, and determined in which
cases a deeper search is beneficial. It was shown that search algorithms in game trees and single-agent search trees
are sensitive to pathology in real-life domains. By analyzing the factors that influence the pathology, it was discovered
that pathology can be avoided by using rather simple methods, such as increasing the number of values of the
heuristic evaluation function. For path-finding algorithms we are also developing methods for the automatic selection
of an optimal search depth and waypoints.
EEEEEvvvvvolutionarolutionarolutionarolutionarolutionary comy comy comy comy computingputingputingputingputing is the study of search and optimization
techniques that imitate the concepts of Darwinian evolution and genetic
variation in the exploration of complex problem spaces. Our research focus
was on evolutionary multi-objective optimization, with the algorithm
DEMO developed recently at our department. This algorithm is based on
single-objective differential evolution, and we showed that on numerical
problems it generally outperforms similar multi-objective algorithms that
rely on genetic algorithms. Applied studies of evolutionary computation
were performed in the process parameter optimization in the continuous
casting of steel, marker optimization in textile production, parameter
tuning for a PID controller of a laboratory experimental device, and the
induction of decision trees to control the process of electrical discharge
machining (EDM).
Using datdatdatdatdata-mininga-mininga-mininga-mininga-mining techniques, we tackled three different tasks: genre identification, spam filtering and modelling
of a tablet-manufacturing process. As part of a doctoral research project in automatic genre classification, we used
style-based categorization to identify genres of web pages. Our classifier was tested in a web-search task by specifying
genres in combination with keywords. The tests showed a significant improvement in the precision of the retrieved
results. We continued our research on sequence classification based on
characteristic subsequences of symbols. In addition to previous applications
of this method for e-mail filtering, we extended the application domain to
include biological sequence analysis. In a preliminary analysis of a
pharmaceutical tablet-manufacturing process, we used different classification
algorithms to find crucial parameters that influence the quality of the
produced tablets.
One of the most promising intelligent approaches is based on intintintintintelligentelligentelligentelligentelligent
agentsagentsagentsagentsagents. Agents have two basic properties: autonomy and sociability.
Autonomy denotes the capability of agents to perform actions on their own.
The other ability – sociability – makes agents, in principle, potentially
stronger than universal Turing machines. Our research includes the learning,
modelling and simulation of intelligent agents and multi-agent systems. In
2007, the emphasis was on modelling the strategic multi-agent behaviour

We developed a Multi-Agent Strategy
Discovering Algorithm (MASDA), which is able to
detect and describe a previously unknown
strategy of a team of agents based only on agent
trace and low-level domain knowledge. The
algorithm was successfully tested on two robot-
soccer domains: the RoboCup and the 3vs2
Keepaway.

Figure 1: A scheme of the intelligent supervisory system developed by the
Department of Intelligent Systems for the Ministry of Defence of the
Republic of Slovenia
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without prior high-level domain knowledge. We developed a Multi-Agent
Strategy Discovering Algorithm (MASDA), which is able to detect and
describe the previously unknown strategy of a team of agents based only
on the agent trace and a low-level domain knowledge. The algorithm was
successfully tested on two robot-soccer domains: the RoboCup and the
3vs2 Keepaway. This research was part of a recent doctoral dissertation
from the field of multi-agent system modelling.
In the field of language tlanguage tlanguage tlanguage tlanguage technologies echnologies echnologies echnologies echnologies we continued our research on the
automatic syntactical parsing of Slovene text. The existing parsers with,
currently, the best accuracy for Slovene, were upgraded. We concentrated
on complex multi-clausal sentences. The improvement of parsing accuracy

can be achieved by detecting smaller embedded units. We developed an algorithm for intra-clausal coordination
detection, which represents a preprocessing stage of the parsing. Our current topics of research are algorithms for
clause detection in sentences.
For the Tax Administration of the Republic of Slovenia the Department of Intelligent Systems provided expert advisory

support, analyses, consultations and proposed modifications to the
Slovenian taxpayers virtual assistant “Vida”. Placed on the Tax
Administration website, “Vida” answers common taxpayer questions and
provides a good alternative tax-related information source as part of the
Slovenian e-government services.
The department developed an intelligent event-driven supervisory system
for near-real-time and mission-critical operations with biometric access
control and an intelligent expert system (CIVaBiS) for the Slovenian Armed
Forces. The project was sponsored by the Ministry of Defence of the Republic
of Slovenia, and carried out in collaboration with the industrial partner
Spica International and with the Faculty of Electrical Engineering,
University of Ljubljana.
Within the IntIntIntIntIntelligent Home Telligent Home Telligent Home Telligent Home Telligent Home Telekelekelekelekelekomomomomom (IHT) project for the national
telecom operator Telekom Slovenije we developed the functional and
technical design of the intelligent home framework for providing a list of
the next-generation intelligent home services with the emphasis on
ambient intelligence methods and techniques. The current project will be
included in a wider project coordinated by the national telecom operator
Telekom Slovenije, with partners such as the Faculty of Electrical
Engineering, Goap, d.o.o., and Iskratel, d.d. By the integration of the current

triple-play services (TV, telephony and internet) into key service fields, such as home security, home systems
intelligent management and telemedicine, we plan to develop next-generation intelligent-home products and
broadband services.
Within the working group for Social Alarms of the Technical Committee for electric alarms of the Slovenian Institute
for Standardization (SIST) the department participated in the review of the existing DIND VDE 0834 standard for

nurse-call systems and helped to conclude that this standard does not
reflect the state of the art in the medical industry and therefore should
not be translated into the Slovenian national standard. Therefore, the JSI
supported the proposal to form a new Technical Committee for Social
Alarms (local to SIST) to address the development of a new standard for
this area.
A traditional activity of the Department of Intelligent Systems is the
organization of the International Multiconference “Information Society”.
In October 2007, the 10th multiconference was held in Ljubljana, consisting
of six independent conferences.

Figure 2: In collaboration with the Department of Mathematical
Sciences, University of Oulu, Finland, we are developing a multiobjective
optimization methodology for the continuous casting of steel.

We participate in the European project WeGo,
aimed at promoting e-government services, and
Confidence, which deals with ambient-assisted
living. Major applied projects are conducted for

the Tax Administration of the Republic of
Slovenia, Telekom Slovenije, and the Ministry of

Defence of the Republic of Slovenia.

The Department of Intelligent Systems
developed an intelligent event-driven supervisory

system for near-real-time and mission-critical
operations with a biometric access control and

an intelligent expert system (CIVaBiS) for the
Slovenian Armed Forces. The project was

sponsored by the Ministry of Defence of the
Republic of Slovenia.
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BIBLIOGRAPHY

Figure 3: Academician Prof. Ivan Bratko received an
award for his outstanding contribution to the
development and promotion of the information society in
Slovenia at the 10th International Multiconference
Information Society 2007.

Some outstanding publications in the past three years

1. A. Pivk, P. Cimiano, Y. Sure, M. Gams, V. Rajkovič, R. Studer, Transforming arbitrary
tables into logical form with TARTAR, Data & Knowledge Engineering, 60 (2007),
567–595

2. M. Možina, J. Žabkar, I. Bratko, Argument based machine learning, Artificial
intelligence, 171 (2007), 922–937

3. A. Bratko, G. V. Cormack, B. Filipič, T. R. Lynam, B. Zupan, Spam filtering using
statistical data compression models, Journal of Machine Learning Research, 7 (2006),
2673–2698

4. M. Luštrek, M. Gams, I. Bratko, Is real-valued minimax pathological?, Artificial
Intelligence, 170 (2006), 620–642

5. A. A. Kavalenka, B. Filipič, M. A. Hemminga, J. Štrancar, Speeding up a genetic
algorithm for EPR-based spin label characterization of biosystem complexity, Journal
of Chemical Information and Modeling, 45 (2005), 1628–2635

Awards and appointments

1. Ivan Bratko: Zois award, Ljubljana, Ministry of Higher Education, Science and
Technology, award  for top scientific achievements in artificial intelligence

Organization of conferences, congresses and meetings

1. 10th International Multiconference Information Society IS 2007; independent conferences:
- Cognitive Sciences
- Collaboration, Software and Services in Information Society
- Data Mining and Data Warehouses
- Education in Information Society
- Intelligent Systems
- Slovenian Demographic Challenges of the 21st Century

Jožef Stefan Institute, Ljubljana, Slovenia, 8.–12. 10. 2007
2. 8th Workshop “Nature-Inspired Algorithms”, Jožef Stefan Institute, Ljubljana, Slovenia, 28. 05. 2007

ORIGINAL ARTICLES
1. Robert Blatnik, Gorazd Kandus, Tomaž Javornik

VoIP/VoWLAN system performance evaluation with low cost experimental test-bed
In: WSEAS transactions on communications, Vol. 6, no. 1, pp. 209-216, 2007.

2. Aleš Dobnikar, Alenka Žužek Nemec
eGovernment in Slovenia
In: Informatica (Ljublj.), Vol. 31, No. 4, pp. 357-365, Dec. 2007.

3. Bogdan Filipič, Tea Tušar, Erkki Laitinen
Preliminary numerical experiments in multiobjective optimization of a metallurgical
production process
In: Informatica (Ljublj.), Vol. 31, no. 2, pp. 233-240, 2007.

4. Iztok Fister, Marjan Mernik, Bogdan Filipič
Optimization of markers in clothing industry: Elektronski vir
In: Eng. appl. artif. intell., [4] f., Available online 22 August 2007.

5. Matjaž Gams, Tea Tušar
Intelligent high-security access control
In: Informatica (Ljublj.), Vol. 31, no. 4, pp. 469-477, 2007.

6. Matej Guid, Ivan Bratko
Computer analysis of chess champions
In: Computers and games: 5th international conference, CG 2006, Turin, Italy, May 29-
31, 2006: revised papers(Lecture notes in computer science, LNCS 4630)(LNCS
sublibrary, SL 1, Theoretical computer science and general issues), H. Jaap van den
Herik, ed., Paolo Ciancarini, ed., H. H. L. M. Jeroen Donkers, ed., Berlin, Heidelberg, New
York, Springer, cop. 2007, LNCS 4630, pp. [1]-12, 2007.

7. Matej Guid, Ivan Bratko
Factors affecting diminishing returns for searching deeper
In: ICGA journal, Vol. 30, no. 2, pp. 75-84, Jun. 2007.

8. Matej Guid, Ivan Bratko
Računalniška primerjava svetovnih prvakov
In: Šahov. misel, Št. 1, pp. 36-44, 2007.

9. Mirjana Kljajić Borštnar, Andrej Škraba, Vladislav Rajkovič, Miroljub Kljajić
Simulation based group learning
In: , pp. 239-247.

10. Tatjana Kozjek, Vladislav Rajkovič, Marko Ferjan
Odločitveni model za izbiro medija pri izvajanju odnosov z javnostmi
In: Organizacija (Kranj), Letn. 40, No. 1, pp. 65-74, jan. 2007.

11. Martin Možina, Jure Žabkar, Ivan Bratko
Argument based machine learning
In: Artif. intell., Vol. 171, no. 10/15, pp. 922-937, 2007.

12. Aleksander Pivk, Philipp Cimiano, York Sure, Matjaž Gams, Vladislav Rajkovič, Rudi Studer
Transforming arbitrary tables into logical form with TARTAR
In: Data knowl. eng., Vol. 60, no. 3, pp. 567-595, 2007.

13. Uroš Rajkovič, Olga Šušteršič, Vladislav Rajkovič, Darja Cibic
The educational challenges of e-representing the international classification of nursing practice
In: Organizacija (Kranj), pp. 258-262.

14. Aleksander Sadikov, Martin Možina, Matej Guid, Jana Krivec, Ivan Bratko
Automated chess tutor
In: Computers and games: 5th international conference, CG 2006, Turin, Italy, May 29-
31, 2006: revised papers(Lecture notes in computer science, LNCS 4630)(LNCS
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sublibrary, SL 1, Theoretical computer science and general issues), H. Jaap van den
Herik, ed., Paolo Ciancarini, ed., H. H. L. M. Jeroen Donkers, ed., Berlin, Heidelberg, New
York, Springer, cop. 2007, LNCS 4630, pp. [13]-25, 2007.

15. Aleksander Sadikov, Ivan Bratko
Search versus knowledge revisited again
In: Computers and games: 5th international conference, CG 2006, Turin, Italy, May 29-
31, 2006: revised papers(Lecture notes in computer science, LNCS 4630)(LNCS
sublibrary, SL 1, Theoretical computer science and general issues), H. Jaap van den
Herik, ed., Paolo Ciancarini, ed., H. H. L. M. Jeroen Donkers, ed., Berlin, Heidelberg, New
York, Springer, cop. 2007, LNCS 4630, pp. 172-180, 2007.

16. Alira Srdoč, Ivan Bratko, Alojzij Sluga
Machine learning applied to quality management - a study in ship repair domain
In: Comput. ind., Letn. 58, No. 5, pp. 464-473, 2007.

17. Tomaž Šef, Primož Baucon
Sodno izvedenstvo in razpoznavanje (identifikacija) govorcev v kazenskem postopku
In: Pravosod. bilt., Letn. 28, 2, pp. 209-228, 2007.

18. Tea Tušar, Peter Korošec, Gregor Papa, Bogdan Filipič, Jurij Šilc
A comparative study of stochastic optimization methods in electric motor design
In: Appl. intell. (Boston), Vol. 27, no. 2, pp. 101-111, 2007.

19. Vedrana Vidulin, Mitja Luštrek, Matjaž Gams
Training a genre classifier for automatic classification of web pages
In: CIT. J. Comput. Inf. Technol., Vol. 15, no. 4, pp. 305-311, 2007.

20. Daniel Vladušič, Boris Kompare, Ivan Bratko
Use of qualitative constraints in modelling of the Lake Glumso
In: Int. j. environ. pollut., Vol. 31, no. 1/2, pp. 107-124, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Blaž Zupan, Ivan Bratko, Janez Demšar, Peter Juvan, Adam Kuspa, John A. Halter, Gad Shaulsky

Discovery of genetic networks through abduction and qualitative simulation
In: Computational discovery of scientific knowledge: introduction, techniques, and
applications in environmental and life sciences(Lecture notes in computer science,
Lecture notes in artifical intelligence, 4660)(State-of-the-art-survey), Sašo Džeroski, ed.,
Ljupčo Todorovski, ed., Berlin, Heidelberg, Springer, 2007, pp. 228-247.

2. Matjaž Gams, Olga Markič, Urban Kordeš
Razvoj kognitivne znanosti v Sloveniji
In: Kognitivna znanost v Ljubljani: možnosti za študij in raziskovalno delo, Urban
Kordeš, ed., Olga Markič, ed., Ljubljana, Pedagoška fakulteta, 2007, pp. 23-27.

PUBLISHED CONFERENCE PAPERS
Invited Papers
1. Matjaž Gams

Inteligentne storitve v informacijski družbi
In: Ustvarjalna organizacija: zbornik 26. mednarodne konference o razvoju
organizacijskih znanosti, Slovenija, Portorož, 28.-30. marec 2007: proceedings of the
26th International Conference on Organizational Science Development, Slovenia,
Portorož, March, 28th-30th, 2007, Vladislav Rajkovič, ed., Tomaž Kern, ed., Miroljub
Kljajić, ed., Robert Leskovar, ed., Janez Mayer, ed., Goran Vukovič, ed., Kranj, Moderna
organizacija, 2007, pp. 13-20.

2. Olga Šušteršič, Vladislav Rajkovič, Uroš Rajkovič
Z e-dokumentacijo do kakovostnejše zdravstvene nege
In: Zdravstvena in babiška nega - kakovostna, učinkovita in varna: [zbornik predavanj
in posterjev 6. mednarodnega kongresa zdravstvene in babiške nege, Ljubljana, 10. in
11. maj 2007], Bojana Filej, ed., Petra Kersnič, ed., Ljubljana, Zbornica zdravstvene in
babiške nege Slovenije, Zveza društev medicinskih sester, babic in zdravstvenih
tehnikov Slovenije, 2007, pp. 45-57.

Regular Papers
1. Robert Blatnik

Lasersko optična kartica
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 68-71.

2. Vadim Bulitko, Yngvi Björnsson, Mitja Luštrek, Jonathan Schaeffer, Sverrir
Sigmundarson
Dynamic control in path-planning with real-time heuristic search
In: Proceedings of the Seventeenth international conference on automated planning
and scheduling, ICAPS-07, Mark Boddy, ed., Maria Fox, ed., Sylvie Thiébaux, ed., Menlo
Park, American Association for Artificial Intelligence, 2007, pp. 49-56.

3. Borut Čampelj, Vladislav Rajkovič
S samoevalvacijo šole do višje ravni informatizacije viz
In: Zbornik, Mednarodna konferenca Splet izobraževanja in raziskovanja z IKT, SIRIKT 2007, Kranjska
Gora, 19. - 21. april 2007, Maja Vreča, ed., Urška Bohte, ed., Ljubljana, Arnes, 2007, pp. 41-46.

4. Borut Čampelj, Vladislav Rajkovič
Nekaj vidikov o izobraževalnih e-gradivih
In: Zbornik, Mednarodna konferenca Splet izobraževanja in raziskovanja z IKT, SIRIKT 2007, Kranjska
Gora, 19. - 21. april 2007, Maja Vreča, ed., Urška Bohte, ed., Ljubljana, Arnes, 2007, pp. 97-104.

5. Naja Ferjan, Matjaž Gams
An FMRI study of verbal working memory processing in fluent and non-fluent bilinguals
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 299-302.

6. Naja Ferjan, Matjaž Gams
Gaze related discharge modulation in the human cerebral cortex during a finger tapping task
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 303-306.

7. Bogdan Filipič
Evolutionary multiobjective optimization as a building-block of engineering design
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 72-75.

8. Bogdan Filipič
Evolucijsko večkriterijsko optimiranje kot nov način uglaševanja parametrov v vodenju
dinamičnih sistemov
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, zv. B, pp. 65-68.

9. Matjaž Gams
Osnovna demografska gibanja
In: Slovenija pred demografskimi izzivi 21. stoletja: zbornik 10. mednarodne multikonference
Informacijska družba IS 2007, 8. do 9. 2007: zvezek B: proceedings of the 10th International
Multiconference Information Society IS 2007, 8th-9th October 2007, Ljubljana, Slovenija: volume
B(Informacijska družba), Janez Malačič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 24-27.

10. Matjaž Gams
Mighty intelligent systems reveal current problems and solution
In: VIPSI - 2007: Tokyo, Japan, May 31-June 6; Opatia, Croatia, June 7-10; Rovinj, Croatia,
June 10-13, International Conference on Advances in the Internet, Processing, Systems,
and Interdisciplinary Research, Belgrade, IPS, Academic Mind, 2007, 6 str..

11. Matjaž Gams
Can intelligent systems actually influence our life?
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. B, pp. 115-118.

12. Matjaž Gams, Jana Krivec
Analiza vplivov na rodnost
In: Slovenija pred demografskimi izzivi 21. stoletja: zbornik 10. mednarodne multikonference
Informacijska družba IS 2007, 8. do 9. 2007: zvezek B: proceedings of the 10th International
Multiconference Information Society IS 2007, 8th-9th October 2007, Ljubljana, Slovenija: volume
B(Informacijska družba), Janez Malačič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 18-23.

13. Matjaž Gams, Tea Tušar
Inteligentna biometrija za nadzor vstopa
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav Rajkovič,
ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko,
ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 76-79.

14. Matej Guid, Ivan Bratko
Factors affecting diminishing returns for searching deeper
In: Computer games workshop 2007, Amsterdam, June 15-17, 2007, H. Jaap van den
Herik, ed., [S. l., s. n.], 2007, pp. 3-14.

15. Matej Guid, Jana Krivec, Martin Možina, Aleksander Sadikov, Ivan Bratko
Avtomatski šahovski tutor
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12.
oktober 2007: zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja
Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga
Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 80-83.

16. Matej Guid, Aritz Pérez, Ivan Bratko
How trustworthy is CRAFTY’S analysis of chess champions?
In: Computer games workshop 2007, Amsterdam, June 15-17, 2007, H. Jaap van den
Herik, ed., [S. l., s. n.], 2007, pp. 15-26.

17. Boštjan Kaluža, Mitja Luštrek, Matjaž Gams
Patologija minimaksa v sintetičnih drevesih in Pearlovi igri
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav Rajkovič,
ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko,
ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 84-87.

18. Boštjan Kaluža, Mitja Luštrek, Matjaž Gams, Aleš Tavčar
Pathology in minimax searching
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK
2007, 24. - 26. september 2007, Portorož, Slovenija (Zbornik ... Elektrotehniške in
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računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2007, Zv. B, p. 111.

19. Mirjana Kljajić Borštnar, Andrej Škraba, Miroljub Kljajić, Davorin Kofjač, Vladislav Rajkovič
Group learning supported by a simulation model
In: Advances in support systems research. Vol. VIII, Simulation-based decision support: [papers from
the 18th International Conference on Systems Research, Informatics and Cybernetics held Aug. 7-
12, 2006 in Baden-Baden, Germany], George Eric Lasker, ed., Miroljub Kljajić, ed., Windsor (Ont.),
International Institute for Advanced Studies in Systems Research and Cybernetics, 2007, pp. 45-50.

20. Mirjana Kljajić Borštnar, Andrej Škraba, Davorin Kofjač, Vladislav Rajkovič, Miroljub Kljajić
Učenje skupin v procesu odločanja, podprtem s simulacijskim modelom
In: Ustvarjalna organizacija: zbornik 26. mednarodne konference o razvoju organizacijskih
znanosti, Slovenija, Portorož, 28.-30. marec 2007: proceedings of the 26th International
Conference on Organizational Science Development, Slovenia, Portorož, March, 28th-30th,
2007, Vladislav Rajkovič, ed., Tomaž Kern, ed., Miroljub Kljajić, ed., Robert Leskovar, ed., Janez
Mayer, ed., Goran Vukovič, ed., Kranj, Moderna organizacija, 2007, pp. 779-786.

21. Mirjana Kljajić Borštnar, Andrej Škraba, Vladislav Rajkovič, Miroljub Kljajić
Simulation based group learning
In: Vzgoja in izobraževanje v informacijski družbi: zbornik 10. mednarodne multikonference
Informacijska družba IS 2007, 12. oktober 2007: proceedings of the 10th International
Multiconference Information Society IS 2007, 12th October 2007, Vladislav Rajkovič, ed., Tanja
Urbančič, ed., Mojca Bernik, ed., Ljubljana, Ministrstvo za šolstvo in šport, Institut Jožef Stefan,
Zavod Republike Slovenije za šolstvo, Kranj, Fakulteta za organizacijske vede, 2007, pp. 199-214.

22. Jana Krivec, Matjaž Gams, Ivan Bratko
Vzorčno vodeni računalniški šahovski programi
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK 2007, 24. -
26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in računalniške konference
ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE Region 8, Slovenska sekcija IEEE,
2007, Zv. B, pp. 107-110.

23. Mitja Luštrek, Matjaž Gams, Ivan Bratko
Zakaj preiskovati globje?
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav Rajkovič,
ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko,
ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 88-91.

24. Mitja Luštrek, Vedrana Vidulin, Matjaž Gams
Genres for web page classification
In: VIPSI - 2007: Tokyo, Japan, May 31-June 6; Opatia, Croatia, June 7-10; Rovinj, Croatia, June 10-
13, International Conference on Advances in the Internet, Processing, Systems, and
Interdisciplinary Research, Belgrade, IPS, Academic Mind, 2007, 6 str..

25. Domen Marinčič, Matjaž Gams, Tomaž Šef
How much can clause identification help to improve dependency parsing?
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav Rajkovič,
ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko,
ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 92-94.

26. Domen Marinčič, Matjaž Gams, Tomaž Šef, Zdeněk Žabokrtský
Parsing aided by intra-clausal coordination detection
In: Proceedings of the Sixth International workshop on treebanks and linguistic theories:
December 7-8,2007, Bergen Norway(NEALT proceedings series, vol. 1), Koenraad de Smedt, ed.,
Jan Hajič, ed., Sandra Kübler, ed., Bergen, Northern European Association for Language
Technology, 2007, 79-84.

27. Jurij Orehar, Vladislav Rajkovič
Model izbire sistema za nadzor in upravljanje informacijske infrastrukture
In: Z informatiko do novih poslovnih priložnosti: zbornik posvetovanja, Dnevi slovenske
informatike, Portorož, 11.-13. april 2007, Aleksander Novaković, ed., Marko Bajec, ed., Jasna Poženel,
ed., Mojca Indihar Štemberger, ed., Ljubljana, Slovensko društvo Informatika, 2007, 10 str..

28. Darja Ovijač, Vladislav Rajkovič, Olga Šušteršič, Majda Pahor
Model medpoklicnega sodelovanja medicinskih sester v zdravstvenem timu
In: Ustvarjalna organizacija: zbornik 26. mednarodne konference o razvoju organizacijskih
znanosti, Slovenija, Portorož, 28.-30. marec 2007: proceedings of the 26th International
Conference on Organizational Science Development, Slovenia, Portorož, March, 28th-30th,
2007, Vladislav Rajkovič, ed., Tomaž Kern, ed., Miroljub Kljajić, ed., Robert Leskovar, ed., Janez
Mayer, ed., Goran Vukovič, ed., Kranj, Moderna organizacija, 2007, pp. 1403-1411.

29. Rok Piltaver, Mitja Luštrek, Matjaž Gams
Search pathology of 8-puzzle
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav Rajkovič,
ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko,
ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 95-98.

30. Uroš Rajkovič, Olga Šušteršič, Vladislav Rajkovič, Darja Cibic
Educational challenges of e-representation of International Classification of Nursing Practice
In: Vzgoja in izobraževanje v informacijski družbi: zbornik 10. mednarodne multikonference
Informacijska družba IS 2007, 12. oktober 2007: proceedings of the 10th International
Multiconference Information Society IS 2007, 12th October 2007, Vladislav Rajkovič, ed., Tanja
Urbančič, ed., Mojca Bernik, ed., Ljubljana, Ministrstvo za šolstvo in šport, Institut Jožef Stefan,
Zavod Republike Slovenije za šolstvo, Kranj, Fakulteta za organizacijske vede, 2007, pp. 333-339.

31. Uroš Rajkovič, Olga Šušteršič, Vladislav Rajkovič, Darja Cibic
Educational challenges of e-representation of International Classification of Nursing Practice
In: Vzgoja in izobraževanje v informacijski družbi: zbornik 10. mednarodne multikonference
Informacijska družba IS 2007, 12. oktober 2007: proceedings of the 10th International
Multiconference Information Society IS 2007, 12th October 2007, Vladislav Rajkovič, ed., Tanja

Urbančič, ed., Mojca Bernik, ed., Ljubljana, Ministrstvo za šolstvo in šport, Institut Jožef Stefan,
Zavod Republike Slovenije za šolstvo, Kranj, Fakulteta za organizacijske vede, 2007, pp. 333-339.

32. Aleksander Sadikov, Ivan Bratko
Solving 20x20 puzzles
In: Computer games workshop 2007, Amsterdam, June 15-17, 2007, H. Jaap van den Herik, ed.,
[S. l., s. n.], 2007, pp. 157-164.

33. Tomaž Šef
Razpoznavanje (identifikacija/verrifikacija) govorcev v forenzične namene
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav
Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed.,
Marjan Heričko, ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007,
pp. 99-102.

34. Ivan Štajduhar, Ivan Bratko
Likelihood based classification in Bayesian networks
In: Artificial intelligence and applications: proceedings of the IASTED International Conference
on Artificial Intelligence and Applications as part of the 25th IASTED International Multi
Conference on Applied Informatics, February 12-14, 2007, Innsbruck, Austria, Vladan Devedžić,
ed., Anaheim, Calgary, Zurich, Acta Press, cop. 2007, pp. 335-340.

35. Olga Šušteršič, Vladislav Rajkovič, Uroš Rajkovič
Application of hierarchical decision models in nursing care
In: Advances in support systems research. Vol. VIII, Simulation-based decision support: [papers from
the 18th International Conference on Systems Research, Informatics and Cybernetics held Aug. 7-
12, 2006 in Baden-Baden, Germany], George Eric Lasker, ed., Miroljub Kljajić, ed., Windsor (Ont.),
International Institute for Advanced Studies in Systems Research and Cybernetics, 2007, pp. 33-38.

36. Tea Tušar
Optimizing accuracy and size of decision trees
In: Zbornik šestnajste mednarodne Elektrotehniške in računalniške konference ERK 2007, 24. -
26. september 2007, Portorož, Slovenija(Zbornik ... Elektrotehniške in računalniške konference
ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE Region 8, Slovenska sekcija IEEE,
2007, pp. 81-84.

37. Tea Tušar, Bogdan Filipič
Differential evolution versus genetic algorithms in multiobjective optimization
In: Evolutionary multi-criterion optimization: 4th International Conference, EMO 2007,
Matsushima, Japan, March 5-8, 2007: proceedings(Lecture notes in computer science, 4403),
Berlin, Heidelberg, Springer, 2007, pp. 257-271.

38. Tea Tušar, Matjaž Gams
Iskanje dobrih nastavitev modula v inteligentnem sistemu za nadzor pristopa
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav Rajkovič,
ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan Heričko,
ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 103-106.

39. Vedrana Vidulin, Matjaž Gams
The impact of high level knowledge on economic welfare
In: Zbornik 10. mednarodne multikonference Informacijska družba IS 2007, 8.-12. oktober 2007:
zvezek A: volume A(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav
Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko Grobelnik, ed.,
Marjan Heričko, ed., Urban Kordeš, ed., Olga Markič, ed., Ljubljana, Institut “Jožef Stefan”, 2007,
pp. 107-110.

40. Vedrana Vidulin, Mitja Luštrek, Matjaž Gams
Evaluation of different approaches to training a genre classifier
In: Proceedings of the 2007 International Conference on Artificial Intelligence and Pattern
Recognition, AIPR-07: July 9-12, 2007, Orlando, Florida, USA, [S. l.], International Society for
Research in Science and Technology, 2007, pp. 515-520.

41. Vedrana Vidulin, Mitja Luštrek, Matjaž Gams
Training in the genre classifier for automatic classification of web pages
In: , pp. 93-98.

42. Vedrana Vidulin, Mitja Luštrek, Matjaž Gams
Using genres to improve search engines
In: Towards genre-enable search engines: the impact of natural language processing: proceedigs:
international workshop, Borovets, Bulgaria, 30 September 2007, Georg Rehm, ed., Marina
Santini, ed., [S. l., s. n.], 2007, pp. 45-51.

43. Jure Žabkar, Ivan Bratko, Janez Demšar
Learning qualitative models through partial derivatives by Padé
In: QR07, 21st International Workshop on Qualitative Reasoning, June 26-28, 2007,lock1
Aberystwyth University, Wales, U. K., Chris Price, ed., [S. l., s. n.], 2007, pp. 193-202.

44. Jure Žabkar, Gregor Jerše, Neža Mramor Kosta, Ivan Bratko
Induction of qualitative models using discrete Morse theory
In: QR07, 21st International Workshop on Qualitative Reasoning, June 26-28, 2007,lock1
Aberystwyth University, Wales, U. K., Chris Price, ed., [S. l., s. n.], 2007, pp. 203-208.

45. Jure Žabkar, Aleksander Sadikov, Ivan Bratko, Janez Demšar
Qualitatively constrained equation discovery
In: QR07, 21st International Workshop on Qualitative Reasoning, June 26-28, 2007,lock1
Aberystwyth University, Wales, U. K., Chris Price, ed., [S. l., s. n.], 2007, pp. 209-211.

46. Aleš Dobnikar, Alenka Žužek
Kako z e-upravo do ciljev Lizbonske strategije
In: [Sistemi za upravljanje z dokumenti], [Posvetovanje] DOK_SIS 2007, Kranjska gora, 26.-28.
september 2007, Milan Selan, ed., Stanko Čufer, ed., Marko Hartman, ed., Samo Maček, ed.,
Marko Jurečič, ed., Ljubljana, Media.doc - Društvo informatikov, dokumentalistov in
mikrofilmarjev, 2007, pp. 6-VI-12-VI.
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THESES
Ph. D. Thesis
1. Mitja Luštrek: Pathology in heuristic search algorithms (Acad. Prof. Ivan Bratko, co-

mentor Prof. Matjaž Gams)

M. Sc. Theses
1. Tomaž Šef

Prenos znanja in znanstvenih raziskav v prakso: poslovni načrt podjetja IGRI,  2007.
2. Tea Tušar

Design of an algorithm for multiobjective optimization with differential evolution: m. sc. thesis
Ljubljana, (Acad. Prof. Ivan Bratko, co-mentor Asst. Prof. Bogdan Filipič), 2007.

INTERNATIONAL PROJECTS
1. Enhancing Western Balkan eGovernment Expertise

We-Go, 6. FP; 045472
EC; Dr. Klaus Josef Gschwendtner, ARC Seibersdorf Research GmbH, Vienna, Austria
Prof. Matjaž Gams

2. Superpeer Semantic Search Engine
ALVIS, 6. FP; 002068
EC; Wray Buntine, Complex Systems Computation Group at Helsinki Institute for
Information Technology, Helsinki University of Technology, Espoo, Finland
Prof. Matjaž Gams, Dr. Dunja Mladenič, Marko Grobelnik

3. Securing and Optimising Smart Access and Personal Identification Systems with
Intelligent Agents
BI-RO/05-06/016
Dr. Madalin Stefan Vlad, Politehnica University of Bucharest, Bucharest, Romania
Prof. Matjaž Gams

R & D GRANTS AND CONTRACTS
1. Forensic Speaker Identification

dr. Tomaž Šef
2. Intelligent home researches for Telekom

prof.dr. Matjaž Gams
3. CIVaBIS - An integrated security biometrical system

prof.dr. Matjaž Gams

4. AuID: Audio Visual Identification and Detection of Speaker Creability to Give an
Assurance of Secure Communication
dr. Tomaž Šef

5. Commanders right hand
prof.dr. Matjaž Gams

6. Knowlage technology and decision support in medical information portals
prof.dr. Matjaž Gams

7. The role of Lika Koper in logistic support of the Sloveniar Armed Forces and allies
dr. Bogdan Filipič

RESEARCH PROGRAM
1. Artificial intelligence and intelligent systems

prof.dr. Matjaž Gams

NEW CONTRACTS
1. Expert councelling for the introduction of tax advisor for Tax Administration of the

Republic of Slovenia
Ministry of Finance
Matjaž Gams

2. Implementation PAT for LEK pharmaceutical company
Lek farmacevtska družba d.d.
Matjaž Gams

VISITORS FROM ABROAD
1. Prof. Veljko Milutinović, Faculty of Electrical Engineering, University of  Belgrade,

Serbia, 02.–04. 04. 2007
2. Prof. Thiemo Krink, Department of Computer Science, University of Aarhus, Denmark,

08.–10. 06. 2007
3. Prof. Veljko Milutinović, Faculty of Electrical Engineering, University of  Belgrade, Serbia, 15. 06. 2007
4. Bojana Milasinović, Faculty of Electrical Engineering, University of  Belgrade, Serbia, 15. 06. 2007

5. Madalin Stefan Vlad, University Politehnica of Bucharest, Faculty of Automatic Control
and Computer, Bucharest, Romania, 19.–23. 06. 2007

6. Costantinescu Vlad, University Politehnica of Bucharest, Faculty of Automatic Control
and Computer, Bucharest, Romania, 19.–23. 06. 2007

7. Prof. A. Fazel Famili, National Research Council Canada, University of Ottawa, Canada,
03.–05. 08. 2007

8. Dr. Klaus Gschwendtner, ARC Austrian Research Centers GmbH-Research Studios
Austria, Vienna, Austria, 06.–07. 11. 2007

STAFF
Researchers
1. Prof. Ivan Bratko*****, Academician
2. Asst. Prof. Bogdan Filipič**********
3.3.3.3.3. PrPrPrPrProf. Matjaž Gams**, Headof. Matjaž Gams**, Headof. Matjaž Gams**, Headof. Matjaž Gams**, Headof. Matjaž Gams**, Head
4. Prof. Vladislav Rajkovič*****
5. Dr. Tomaž Šef
Postdoctoral associates
6. Dr. Aleš Dobnikar***************
7. Dr. Matija Drobnič***************
8. Dr. Aleksander Pivk***************
Postgraduates
9. Dr. Andraž Bežek
10. Andrej Bratko***************, B. Sc.

11. Dr. Mitja Luštrek
12. Domen Marinčič, M. Sc.
13. Tea Tušar, M. Sc.
Technical officer
14. Robert Blatnik, B. Sc.
15. Dr. France Dacar
16. Mitja Kolbe***************, B. Sc.
17. Matej Ožek
18. Peter Reinhardt***************, B. Sc.
Technical and administrative staff
19. Mitja Lasič
20. Liljana Lasič

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation
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The Department of Reactor Engineering is involved in basic and applied research in the
fields of nuclear engineering and safety. Topics include the modeling of basic thermal-
hydrodynamic phenomena, thermal-hydraulic safety analyses of design-basis and severe
accidents, structural safety analyses and probabilistic safety assessments. Most of the research
activities are part of international cooperation programs. The research results are
incorporated into projects for industry and for the regulatory authorities, as well as in
graduate studies programmes.

Modelling of basic therModelling of basic therModelling of basic therModelling of basic therModelling of basic thermal-hmal-hmal-hmal-hmal-hydrydrydrydrydrodynamic phenomenaodynamic phenomenaodynamic phenomenaodynamic phenomenaodynamic phenomena
In the field of fluid mechanics and heat-transfer research, the computer codes NEPTUNE_CFD, CFX and Fluent were

used to analyze inter-phase heat, mass, and momentum transfer in a horizontally stratified flow of cold liquid and hot
steam. The emphasis of the work was on the NEPTUNE_CFD code, which is being specially developed for multidimensional
simulations of two-phase flow in nuclear engineering. A horizontal pipe filled with hot steam and flooded with a cold
liquid, and a horizontal pipe partially filled with a cold liquid with the injection of hot steam, were described. The activities
are part of the EU 6FP project NURESIM.

In the field of research on convective boiling, recent experiments from Purdue University (USA) were simulated using
a model of nucleate subcooled boiling, which is based on the coupling of a bubble-tracking approach with an Eulerian
description. A near-wall model of the turbulent velocity field was also developed for subcooled flow boiling and was
implemented into the computer code NEPTUNE-CFD in collaboration with Commissariat à l’ Energie Atomique (France)
and EdF (Electricité de France).

In the field of research on pressure transients, various types of water hammer were analyzed with two-way coupling
between the thermal-hydrodynamic phenomena in the pipe and the reactions of the flexible piping structure. Unsteady
friction models were adopted for the implementation in the computer code
WAHA, which was developed within the EU 5FP project WAHALoads to
simulate the transients in piping systems.

A steam explosion might occur during a hypothetical severe accident in
a nuclear plant if the molten reactor core were to pour into the water in the
reactor cavity. A comprehensive ex-vessel steam-explosion study was carried out with the European code MC3D, which
we appropriately improved. For a number of relevant scenarios, a molten core discharge from the failed reactor vessel
followed by a fuel-coolant interaction was simulated. For each scenario, the steam explosion was triggered and the
expected pressure loads on the cavity walls were calculated. The influence of the jet breakup modelling and the droplets
freezing on the explosion development and the pressure loads on the cavity walls was analyzed. We also simulated the
steam-explosion experiment performed at the TROI facility at the Korea Atomic Energy Research Institute. These activities
are being carried out within the SARNET Network of Excellence (EU 6FP) and the OECD project SERENA.

A near-wall model of the turbulent velocity field
was developed for subcooled flow boiling

Figure 1: Simulation of an intergranular stress-corrosion crack advance
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TherTherTherTherThermal-hmal-hmal-hmal-hmal-hydrydrydrydrydraulic safaulic safaulic safaulic safaulic safeeeeettttty analyy analyy analyy analyy analysessessessesses
Thermal-hydraulic best-estimate computer codes are assessed by comparing

code predictions against experimental data from test facilities. The JSI FFTBM
Add-In 2007 tool was developed for code-accuracy quantification. The tool,
which contains the improved fast-Fourier-transform-based method (FFTBM)
and the Stochastic-Approximation-Ratio-based method (SARBM), was used

to verify some conclusions made in the frame of the OECD BEMUSE research project.
Best-estimate calculations for three selected initiating events were performed with the latest RELAP5/MOD3.3

best-estimate thermal-hydraulic code: establishing auxiliary feedwater in the case of a small or medium loss-of-
coolant accident, transient in the reactor cooling system, and manual actuation of a safety injection signal. A qualified
RELAP5 input model representing a two-loop Westinghouse-type pressurized water reactor was used. The result of
this study was an estimation of the operator action success criteria time windows, which is necessary for updating
any human reliability analysis.

In the field of modelling of containment phenomena, which is also being carried out within the SARNET
network, experiments on containment sprays, performed on the TOSQAN facility at the Institut de Radioprotection
et de Sûreté Nucléaire (France), were further simulated with the CFX code. The circulation in the atmosphere of
the TOSQAN facility during an experiment on atmosphere mixing was simulated with the lumped-parameter
CONTAIN code. The subdivision of the entire volume into control volumes was based on the results of simulations
with the CFX code. In cooperation with CEA (France), an experiment on containment atmosphere mixing in the
MISTRA facility was simulated with the TONUS-3D code.

SSSSStrtrtrtrtructuructuructuructuructural safal safal safal safal safeeeeettttty analyy analyy analyy analyy analysessessessesses
A long-term research spotlight is the development of multiscale

computational simulation tools for polycrystalline metallic materials. An
advanced constitutive model of crystal plasticity is combined with random
grain sizes and shapes, represented by Voronoi tessellation. The microscopic
stress fields in randomly oriented and shaped grains are then obtained using
the finite-element solver ABAQUS. In 2007, we started with additional
developments of a crystal plasticity constitutive model with the intention of
incorporating the capability of cyclic loads.

The first spatial models of a polycrystalline material were developed in
2007. We successfully quantified the number of grains in the aggregate, above
which the influence of grains in the vicinity of a crack-containing grain has
a negligible effect. The development of grain-boundary failure models to be
used in simulations of intergranular cracking was initiated in cooperation
with the Material Performance Centre of Manchester University (United
Kingdom). Also, the development of 3D models of aggregates was started in
cooperation with CEA (France). These models will enable us to obtain a
more complete picture of the influence of the microstructure on short cracks.
A joint program of developing a procedure for obtaining large monocrystals

of austenitic stainless steel was started in 2006 in cooperation with the Institute of Physics (Czech Republic) to
provide experimental support for the models.

An industrially supported project aiming at a realistic estimation of the usage of nuclear power plant components
started in 2007. The development will be used to support a possible life-time extension of the Krško nuclear power plant.

The list of research partners includes the EU Joint Research Center in Petten (The Netherlands),
Forschungszentrum Karlsruhe (Germany) and AIB-Vinçotte Nucléaire (Belgium). We are also members of the
European Network of Excellence NULIFE, which is developing the first European virtual research institute devoted
to the ageing and safe life-time of nuclear power plant components.

PrPrPrPrProbabilisobabilisobabilisobabilisobabilistic saftic saftic saftic saftic safeeeeettttty assessmenty assessmenty assessmenty assessmenty assessment
A method for human reliability analysis was developed. The method integrates the results of the deterministic

safety analysis, which, based on calculations of the physical parameters, specify the standpoints for determining
the success criteria of human actions.

A method for the assessment of power systems’ reliability was developed. The fault-tree analysis was integrated
with the method for the evaluation of power flows within the system. This integration enables a static fault-tree
analysis to be performed with consideration of the specific conditions of the power system, such as power flows
and voltage levels.

Multiscale simulations are used to predict the
propagation of short cracks in polycrystalline

materials.

Figure 2: Three-dimensional model of a reactor cooling system for a
nuclear power plant



213Annual Report 2007

Department of Reactor Engineering R-4

New models for the assessment of ageing within the probabilistic safety
assessment were studied. Probabilistic models that are based on a constant
failure rate were modified, based on models that may include the time-
dependent increase of the failure rate as a consequence of ageing. The
problem with new models is the large uncertainty of the results, which is
caused by the lack of input data.

Risk criteria were also developed as a support for risk-informed decision-making.
The research is being carried out in cooperation with the Technical University of Ostrava (Czech Republic), the

Faculty of Electrical Engineering of Skopje (Macedonia), the Polytechnic University of Valencia (Spain) and the
Institute for Energy in Petten (The Netherlands).

TTTTTechnical cooperechnical cooperechnical cooperechnical cooperechnical cooperation, consulting seration, consulting seration, consulting seration, consulting seration, consulting services and educationvices and educationvices and educationvices and educationvices and education
In 2007, the Reactor Engineering Department researchers also cooperated in projects for industry and the state

administration. As an authorized institution for nuclear safety, the JSI participated in the resolution of Periodic Safety
Review Issues in the Krško NPP. The JSI also issues permissions for recriticality and regular operation of the Krško NPP
after each regular outage. Members of the department are also actively involved in the Nuclear Engineering Graduate
Programme at the Faculty of Mathematics and Physics at the University of Ljubljana. The programme is associated
with the European Nuclear Education Network (ENEN) and the European project ENEN-II.

Some outstanding publications in the past three years

1. M. Čepin, L. Cizelj, M. Leskovar, B. Mavko, Vulnerability analysis of a nuclear power plant considering detonations
of explosive devices, Journal of Nuclear Science and Technology 43 (2006) 1258-1269 [COBISS.SI-ID 20286247]

2. I. Kljenak, M. Babić, B. Mavko, I. Bajsić, Modeling of containment atmosphere mixing and stratification experiment
using a CFD approach, Nuclear Engineering and Design 236 (2006) 1682-1692. [COBISS.SI-ID 19923239]

3. L. Cizelj, B. Končar, M. Leskovar, Vulnerability of a partially flooded PWR reactor cavity to a steam explosion,
Nuclear Engineering and Design 236 (2006) 1617-1627 [COBISS.SI-ID 19921703]

4. R. Bergant, I. Tiselj, Near-wall passive scalar transport at high Prandtl numbers, Physics of Fluids 19 (2007)
065105-1-065105-18 [COBISS.SI-ID 20806695]

5. A. Prošek, B. Mavko, The state-of-the-art theory and applications of best-estimate plus uncertainty methods,
Nuclear Technology 158 (2007) 69-79 [COBISS.SI-ID 20661031]

6. I. Simonovski, L. Cizelj, The influence of grains’ crystallographic orientations on advancing short crack,
International Journal of Fatigue 29 (2007) 2005-2014 [COBISS.SI-ID 20960807]

7. M. Čepin, The risk criteria for assessment of temporary changes in a nuclear power plant, Risk Analysis 27
(2007) 991-998 [COBISS.SI-ID 21279015]

Awards and appointments

1. Miroslav Babić: Award for young author at International Conference “Nuclear Energy for New Europe 2007”,
Portorož, Slovenia, organized by Nuclear Society of Slovenia.

Risk criteria were developed as a support for
risk-informed decision-making
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Ljubljana, Nuclear Society of Slovenia, 2007, 8 str..

4. T. Banjac, Marko Čepin
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In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 8 str..

30. Andrej Prošek, Borut Mavko
Reactor trip analysis at Krško NPP
In: Proceedings of the CAMP Spring meeting 2007: May 29-31,2007, Karlsruhe,
Germany, Wolfgang Hering, ed., Karlsruhe, Forschungszentrum, 2007, 35 str..

31. Andrej Prošek, Iztok Parzer
Quantitative assessment of MSIV closure events in Krško NPP calculated by RELAP5/MOD3.3
In: Deterministic analysis of operational events in nuclear power plants: proceedings of
a Technical Meeting held in Dubrovnik, Croatia, 23-26 May 2005(IAEA-TECDOC, 1550),
Vienna, IAEA, 2007, pp. 13-21.

32. Igor Simonovski, Leon Cizelj
Representative volume element size of a polycrystalline aggregate with embedded short crack
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 8 str..

33. Igor Simonovski, Leon Cizelj
Grain scale model of small cracks
In: Proceedings of ICONE-15, The 15th International Conference on Nuclear
Engineering, (ICONE-15), April 22-26, 2007 Nagoya, Japan, [S. l.], ASME, 2007, 8 str..

34. Luka Štrubelj, Iztok Tiselj
Heat and mass transfer in the stratified flow with ECCS injection
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 9 str..

35. Luka Štrubelj, Iztok Tiselj
Numerical modelling of condensation of saturated steam on subcooled water surface in
horizontally stratified flow
In: NURETH-12, Twelfth International Meeting on Nuclear Reactor Thermal Hydraulics,
September 30 - October 4, 2007, Pittsburgh, Pennsylvania, USA, La Grange Park,
American Nuclear Society, 2007, 13 str..

36. Luka Štrubelj, Iztok Tiselj
Simulation of rising bubble with conservative level set method

In: Proceedings of FEDSM2007, 5th Joint ASME/JSME Fluids Engineering Conference,
July 30 - August 2,2007, San Diego, California, USA, [S. l.], American Society Of
Mechanical Engineers, 2007, 7 str..

37. Luka Štrubelj, Iztok Tiselj
Modeling of Rayleigh-Taylor instability with conservative level set method
In: Proceedings of ICMF-2007, 6th International Conference on Multiphase Flow,
Leipzig, July 9-13, 2007, Martin Sommerfeld, ed., [S. l., s. n.], 2007, pp. 585-1-585-8.

38. Luka Štrubelj, Iztok Tiselj, Boštjan Končar
Modelling of direct contant condensation in horizontally stratified flow with CFX code
In: Benchmarking of CFD codes for application to nuclear reactor safety, (CFD4NRS):
workshop proceedings, Garching, Munich, Germany, 5-7 September 2006, Issy-les-
Moulineaux, Nuclear Energy Agency, 2007, pp. 567-578.

39. Iztok Tiselj, Luka Štrubelj
Passive scalar turbulent channel flow at PR=25: DNS-LES approach
In: Proceedings of FEDSM2007, 5th Joint ASME/JSME Fluids Engineering Conference,
July 30 - August 2,2007, San Diego, California, USA, [S. l.], American Society Of
Mechanical Engineers, 2007, 8 str..

40. Mitja Uršič, Nicolas Marmin, Matjaž Leskovar
Simulation of steam explosion experiment TROI-13 with MC3D
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 11 str..

41. Andrija Volkanovski, Marko Čepin, Borut Mavko
An application of the fault tree analysis for the power system reliability
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 8 str..

42. Boštjan Zafošnik, Leon Cizelj
Concept of a new method for fatigue monitoring of nuclear power plant components
In: Conference proceedings, International Conference Nuclear Energy for New Europe
2007, Portorož, Slovenia, September 10-13, Igor Jenčič, ed., Melita Lenošek, ed.,
Ljubljana, Nuclear Society of Slovenia, 2007, 5 str..

RESEARCH MONOGRAPH
1. Mirela Gavrilas, Andrej Prošek, (12 avtorjev)

Task group on safety margins action plan, (SMAP): safety margins action plan: final report
(Nuclear safety, NEA/CSNI/R(2007)9), Issy-les-Moulineaux, 2007.

TEXTBOOKS AND LECTURE NOTES
1. Marko Čepin

PSA - selected methods and applications: seminar Use of PSA in support of NPP
maintenance activities
Ljubljana, Jožef Stefan Instutute, Reactor Engineering Division, 2007.

2. Marko Čepin
PSA applications for maintenance activities - Slovenian perspective: seminar Use of PSA
in support of NPP maintenance activities
Ljubljana, Jožef Stefan Instutute, Reactor Engineering Division, 2007.

3. Marko Kegl, Boštjan Zafošnik, Boštjan Harl
Mehanika I: zbirka nalog za smer Tekstilstvo
Maribor, Fakulteta za strojništvo, 2007.

THESES
Ph. D. Thesis
1. Peter Vidmar, Deterministic Model of Fire in Tunnel,

co-mentor: Assoc. Prof. Dr. Iztok Tiselj, May 8, 2007

B. Sc. Thesis
1. Maja Požar, Computational Sensitivity Analysis of a Ceramic Amour Plate Impacted by a

Projectile, mentor: Assoc. Prof. Dr. Leon Cizelj, April 11, 2007

INTERNATIONAL PROJECTS
1. Consolidation of European Nuclear Education, Training and Knowledge Management

ENEN-II, 6. FP – EURATOM, 036414
EC; Dr. Peter De Regge, ENEN Association, Centre CEA de Saclay, Gif-sur-Yvette Cedex, France
Prof. Leon Cizelj

2. Sustainable Nuclear Fission Technology Platform
SNF-TP, 6. FP, 036410
EC; Prof. Dan G. Cacuci, CEA Saclay, DEN/DIR, Gif-sur-Yvette; Commissariat a l’Energie
Atomique (CEA), Paris, France
Prof. Borut Mavko

3. Nuclear Plant Life Prediction
NULIFE, 6. FP, 036412
EC; Valton Teknillinen Tutkimuskeskus (VTT), Espoo, Finland
Prof. Leon Cizelj

4. European Platform for Nuclear Reactor Simulations
NURESIM, 6. FP, 516560
EC; Maryline Rougier, CEA Saclay, DEN/DSOE, Gif-Sur-Yvette, France
Prof. Iztok Tiselj

5. Network of Excellence for Sustainable Integration of European Research on Severe
Accident Phenomenology and Management
SARNET, 6. FP, FI60-CT-2004-509065
EC; Institut de radioprotection et de surete nucleaire, Clamart, France
Dr. Matjaž Leskovar

6. Condensation-Induced Water Hammer in Vertical Vessels
Ref. No.: 05-1000008-8086
INTAS - International Association for the promotion of co-operation with scientists
from the New Independent States of the former Soviet Union, Brussels, Belgium;
Prof. Francesco D’Auria, University of  PISA, Facoltŕ di Ingegneria, Dipartimento di
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Ingegneria Nucleare Meccanica e della Produzione (DIMNP), Pisa, Italy
Prof. Iztok Tiselj

7. Steam Explosion Resolution for Nuclear Applications
SERENA, OECD/NEA
Jean Gauvain, OECD Nuclear Energy Agency, Agence de l’OECD pour l’Energie Nucleaire,
Issyles-Moulineaux, France
Dr. Matjaž Leskovar

8. SETH-2 Project to Resolve Key Computational Issues for the Simulation of Thermal-
Haydraulic Conditions in Water Reactor Containments
SETH-2, OECD/NEA
Jean Gauvain, OECD Nuclear Energy Agency, Agence de l’OCDE pour l’Énergie Nucléaire,
Issyles-Moulineaux, France
Prof. Borut Mavko, Dr. Ivo Klenjak

9. Code Applications and Maintenance Program (CAMP)
Thermal-Hydraulic Code Applications and Maintenance
International Research Project
Dr. Andrew J. Szukiewicz, Reactor and Plant Systems Branch, Division of Systems
Technology, Office of Nuclear Regulatory Research;
Dr. Ashok C. Thadani, Director, Office of Nuclear Regulatory Research, United States
Nuclear Regulatory Commission (US NRC), Washington, D. C., USA
Prof. Borut Mavko

10. Contribution to Best Estimate Plus Uncertainty (BEPU) Analysis Evaluation of
Uncertainties in Best Estimate Accident Analysis
13528/R0
IAEA, Vienna, Austria
Dr. Andrej Prošek

11. The Production of Large Monocrystals of Austenitic Stainless Steel
BI-CZ/06-07-002
Dr. Jaromír Kopeček, Institute of Physics, Academy of Sciences CR, Prague, Czech Republic
Dr. Igor Simonovski

12. PHEBUS Fission Products Agreement
SLO-F-2003-2008
Daniel Queniat, Acting Director, Institut de Radioprotection et de Surete Nucleaire
(IRSN), Clamart, France
Dr. Matjaž Leskovar

13. Evaluation of Existing and Optimisation of Future Generation in Small Electric Power
Systems Considering Economic Analysis and Environmental Impacts
BI-MK/06-07-007
Dr. Anton Čauševski, Department of Power Plants & Power Systems Faculty of Electrical
Engineering, Skopje, The Republic of Macedonia
Asst. Prof. Marko Čepin

R & D GRANTS AND CONTRACTS
1. Safety Margins in Nuclear Power Plants

Dr. Andrej Prošek
2. Development of New Safety Models and Definition of Risk Criteria

Asst. Prof. Marko Čepin
3. Simulations of Stratified and Slug Flows

Prof.dr. Iztok Tiselj
4. Modeling of Steam Explosions

Dr. Matjaž Leskovar
5. Modelling of Nonhomogeneous Atmosphere in Nuclear Power Plant Containment

Dr. Ivo Kljenak

6. Multiscale model of Small Crack Initialization and propagation in Pressure Boundary
Components of a NPP
Dr. Igor Simonovski

7. Modeling of Fluid Transport in Nanotubes
Dr. Ivo Kljenak

8. Simulations of Two-phase Thermalhydraulic Phenomena in Nuclear Engineering by
Computational Fluid Dynamics Methods
Dr. Boštjan Končar

9. Modelling of Explosion Consequences on Equipment and Structures
Dr. Matjaž Leskovar

10. Application of Methods and Techniques to Assess Ageing and Support Safe Operation of
Nuclear Installations and Radiation Facilities
Prof.dr. Leon Cizelj

11. Improvement of Nuclear Safety with the Probabilistic Safety Assessment
Asst. Prof. Marko Čepin

12. Conception of a Method for Monitoring of the Usage of NPP Components
Dr. Boštjan Zafošnik

13. Simulation of thermal-hydraulic phenomena in the atmosphere of a nuclear power
plant containment at accident conditions, 2006-2007
Dr. Ivo Kljenak

14. Influence of corium composition on steam explosion, 2006-2007
Dr. Matjaž Leskovar

15. Development and validation of turbulent two-phase wall functions for subcooled
boiling flow, 2006-2007
Prof.dr. Iztok Tiselj

16. Simulation of MISTRA Containment Tests with Computational Fluid Dynamics and
Lumped-parameter Codes, 2007-2008
Dr. Ivo Kljenak

17. Use of CFD Approach for Safety Analysis of Nuclear Reactor Systems, 2007-2008
Dr. Boštjan Končar

18. Prediction of Ex-vessel Steam Explosion Pressure Loads in Reactor Cavity, 2007-2008
Dr. Matjaž Leskovar

19. The Influence of Microstructural Features on the Short Cracks,  2007-2008
Dr. Igor Simonovski

RESEARCH PROGRAM
1. Nuclear Engineering

Prof.dr. Borut Mavko

NEW CONTRACTS
1. Conception of a Method for Monitoring of the Usage of Nuclear Power Plant Components

Nuclear Power Plant Krško
Dr. Zafošnik Boštjan

2. Improvement and update of Human Reliability in NPPK PSA
Nuclear Power Plant Krško
Asst. Čepin Marko Tomaž

3. Engineering support activities for PSR
Nuclear Power Plant Krško
Prof.dr. Mavko Borut

4. Assessment of Works, Corrective Actions and Tests During Krško NPP Outage
Milan Vidmar electric power research institute, Ljubljana
Fabjan Ljubo, M.Sc.

VISITORS FROM ABROAD
1. Prof.dr. Anton Čauševski, University of Skopje, Macedonia, 9. -16. 4. 2007
2. Dr. Henri Paillere, CEA, Paris, France, 6.7.2007
3. Duško Kančev, University of Skopje, Macedonia, 9. - 14. 9. 2007

4. Prof. dr. Charles Samuel Martin, Institute of Technology, Atlanta, Georgia, USA, 12. -13. 11. 2007
5. Dr. Jaromir Kopeček, Institute of Physics, AS CR, Prague, Czech Republic, 10. -15. 12.2007

Visiting students from the International Association for the Exchange of Students for
Technical Experience (IAESTE):
1. Nicolas Marmin, University of Nantes, Nantes, France, 4. 6. – 31. 8. 2007

STAFF
Researchers
1. Prof. Dr. Leon Cizelj**
2. Asst. Prof. Dr. Marko Tomaž Čepin**
3. Dr. Romana Jordan Cizelj
4. Dr. Ivo Kljenak
5. Dr. Boštjan Končar
6. Dr. Matjaž Leskovar
77777..... PrPrPrPrProf. Drof. Drof. Drof. Drof. Dr. Bor. Bor. Bor. Bor. Borut Maut Maut Maut Maut Mavkvkvkvkvko**, Heado**, Heado**, Heado**, Heado**, Head
8. Dr. Andrej Prošek
9. Dr. Igor Simonovski
10. Prof. Dr. Iztok Tiselj**
PPPPPososososostdocttdocttdocttdocttdoctorororororal associatal associatal associatal associatal associateseseseses
11. Dr. Boštjan Zafošnik

Postgraduates
12. Miroslav Babić, B. Sc.
13. Janez Gale, B. Sc.
14. Zoran Petrič, B. Sc.
15. Luka Štrubelj, B. Sc.
16. Mitja Uršič, M. Sc.
17. Andrija Volkanovski, M. Sc.
Technical officers
18. Ljubo Fabjan, M. Sc., 50% IJS QA Manager
19. Andrej Sušnik, B. Sc.
Technical and administrative staff
20. Tanja Klopčič
21. Zlata Vrhovec Mikolič

** Part-time faculty member
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REACTOR INFRASTRUCTURE
CENTRE RIC

Head:

Prof. Matjaž Ravnik

The TRIGA Mark II Reactor at the Jožef Stefan Institute has been operating since 1966. It is
used for neutron research, training and for the production of radioactive isotopes. Besides
operating and maintaining the reactor, the members of the reactor staff also cooperate in
other activities requiring specialists skilled in working with sources of radiation and in
reactor technology, such as the servicing of industrial radioactive sources, and the
surveillance of the fuel management in NPP Krško.

A detailed technical description of the reactor is available at http://www.rcp.ijs.si/~ric/

In 2007 the reactor operated for 155 days. A total of 1554 samples were irradiated, 1300 of them in the rotary
specimen rack, 250 in the pneumatic post system and 4 in the fast pneumatic post system.

The reactor mainly operated in steady-state mode. There were no serious operational problems or events
influencing the nuclear or radiological safety. The reactor operators performed regular maintenance inspections
and works in accordance with the annual plan.

The hot-cell laboratories became part of the reactor nuclear installation by a decree of the Slovenian Nuclear
Safety Administration. Extensive maintenance works were performed in the hot-cell building. The safety report of
the hot-cell laboratories was prepared as part of the nuclear safety report of the TRIGA reactor.

The reactor was mainly used for neutron-activation analysis. The reactor operated mainly for the needs of the
Jožef Stefan Institute’s research departments: the Environmental Science Department, the Reactor Physics
Department, the Experimental Particle Physics Department and the Department for Nanostructured Materials. The
reactor was used in the following research:
— neutronics and reactor physics,
— activation analysis,
— neutron dosimetry and spectrometry,
— neutron radiography,
— activation of materials, nuclear waste and decommissioning,
— irradiation of materials for fusion reactors.

The reactor operators support the researchers by performing the operations and services for which the
researchers are not qualified and authorized, such as operating the reactor, performing irradiations and
manipulation with radioactive samples.

The results of this research were published in approximately 20 scientific papers, and three young researchers
undertook their research work at the reactor.

Practical exercises for the students of physics at the University of Ljubljana were preformed. The postgraduate
students of nuclear engineering attended some of these exercises as well. For these purposes the reactor operated
for approximately 10 days. The reactor was also used for practical exercises within the training program of the NPP
Krško reactor operators. The exercises were prepared and carried out by the reactor personnel.
Approximately 500 visitors visited the reactor.

Figure 1: New manipulators in
the hot-cell laboratory

INTERNATIONAL PROJECT
1. Sale of LEU cointained in TRIGA Fuel Elements (10 pcs.) and Natural Yellow Cake (506 kg)

AG/3645, HN/PA/06.101 Rev.4

TRIGA International SAS, Courbevoie, France; Hélios Nadal, CERCA, Lyon; Paris La
Défence, France; EURATOM SUPPLY AGENCY, Luxembourg
Darko Kavšek, B. Sc., Bogdan Pucelj, M. Sc.

STAFF
Technical officers
1. Bojan Huzjan
2. Darko Kavšek

3. Bojan Oman
4.4.4.4.4. PrPrPrPrProf. Matjaž Raof. Matjaž Raof. Matjaž Raof. Matjaž Raof. Matjaž Ravnikvnikvnikvnikvnik, Head, Head, Head, Head, Head
5. Marko Rosman
Administrative staff
6. Darja Stich
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SIC
SCIENCE INFORMATION
CENTRE

Head:

Dr. Luka Šušteršič

STAFF
Technical officers
1. Jasna Malalan
2. Katarina Modic, B. Sc.
3. Slavka Šmuc, B. Sc.
4. Alenka Štante, B. Sc.
5. Branka Štrancar
6.6.6.6.6. DrDrDrDrDr. L. L. L. L. Lukukukukuka Šuša Šuša Šuša Šuša Šušttttteršič, Headeršič, Headeršič, Headeršič, Headeršič, Head

7. Marjan Verč, B. Sc.
8. Saša Žnidar
Technical and administrative staff
9. Suzi Korošec
10. Jože Per
11. Nada Tratnik

The Jožef Stefan Institute’s Science Information Centre is the central Slovenian physics
library and one of the largest specialist libraries in Slovenia. Our main tasks are the
acquisition, archiving, and loan of books and periodicals, and the input, update and control
of bibliographic data of the JSI’s staff, as requested by the funding ministry.

Our collection covers the fields of physics, chemistry, biochemistry, electronics, information science, artificial
intelligence, nuclear technology, energy management and environmental science. We are a full member of the
Slovenian library cooperative, COBISS, and use their services to catalogue and loan our materials. You can check
what is new in the library, browse our online catalogue, or send inter-library loan requests using our WWW site
(http://library.ijs.si/).

We supplement our comprehensive collection of core print journals with the electronic editions, offered through
our WWW site. We subscribe to the electronic collections offered by ScienceDirect, Springer Link, Stanford HighWire
Press, ACS online editions, AIP electronic editions, IoP online journals, Wiley Interscience. We provide access to the
SCOPUS, Current Contents, INSPEC, Crossfire Beilstein, and Web of Science databases, and the Dialog online database
services.

We manage a bibliographic database of the JSI’s production. The database contains about 80,000 records,
going back to the JSI’s inception in 1949. The records of last year’s work are included as part of this report.
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ENERGY EFFICIENCY CENTRE
EEC

Head:

Tomaž Fatur, M. Sc.

The basic activities of the Energy Efficiency Centre are in efficient energy use, long-term
planning in energy and the reduction of greenhouse-gas emissions. The centre is a focal point
for the collection and transfer of energy-efficiency technologies to energy users, the state,
energy-service and equipment providers, and other interested agencies. At the same time it
covers the environmental effects of energy use and conversion. The most significant part of
the EEC’s activities is thus cooperation with state institutions in the field of efficient energy
use, energy planning, environment taxes and emission trading; nevertheless, it still remains
strongly connected, by its consulting role in energy, with industrial companies and
institutions. The ministry responsible for science, due to the lack of prepared programme
documents in the field of research in energy and the environment, supports the above-
mentioned activies only symbolically.

EnerEnerEnerEnerEnergy and the engy and the engy and the engy and the engy and the envirvirvirvirvironmentonmentonmentonmentonment
In 2007 the key activities of the Energy Efficiency Centre were focused on different professional tasks in energy

and on the reduction of the impact of energy use on the environment, especially in the field of greenhouse-gas
emissions. The EEC has long experience in the fields of energy, energy use, electricity production and, in recent
years, on the impact of the production and use of energy on the environment. In connection with this, in 2007 the
EEC prepared various strategic studies for the Ministry of the Environment and Spatial Planning and the Ministry of
the Economy, necessary for the decisions of both ministries. These studies are from the fields of greenhouse-gas-
emissions reduction, the introduction of renewable energy sources
(preparation of the Operative Programme for increased wood-biomass
exploitation), the preparation of an overview for carrying out of energy
policy in Slovenia and similar.

The Energy Efficiency Center played an important role in the
elaboration of the strategic basis of the Republic of Slovenia for the
preparation of development projects which the government presented to
the public. The programme Sustainable Energy and the Economy of
Hydrogen was designed right through the research and development work
in the Centre, and it plays a key role in the formation of the development
priorities of Slovenia. EEC representatives have also actively participated
in the preparation of programme documents for obtaining financial
resources from European funds, particularly from the cohesion fund and regional development fund.

In 2007 the Energy Efficiency Center cooperated in the preparation of the National Action Plan for Energy
Efficiency, accepted by the Slovenian government at the beginning of 2008; this is a key document by which Slovenia
will achieve its obligations with regard to energy-use reduction in future years. The centre also cooperated in the
preparation of long-term balances of energy development, where new calculations were prepared by the MESAP
model for the long-term strategy of energy development in Slovenia up to 2026. The center also carried out support
studies and tasks for the field of greenhouse-gas-emissions reduction and other environment views of energy-
system operation. In 2006 printed versions were also issued: the Fourth National Communication under the United
Nations Framework Convention on Climate Change and Slovenia’s report on demonstrable progress under the
Kyoto Protocol, which is the cover document of the Slovenian government on the status of greenhouse-gas emissions.
Both publications are a result of the research and profesional work in the Energy Efficiency Centre and have an
important role as a reference document on the situation in Slovenia in the field of greenhouse-gas emissions and
the fulfillment of international obligations.

The Energy Efficiency Center cooperated in the preparation of studies on the state and the programmes of
waste management in the Municipality of Ljubljana, where current methods of waste management have been
presented. The goal of the study is to improve the system of separated waste collection and, in accordance with
legislation, prepare such starting points that will enable sustainable waste-management in Slovenia.

The research and development work of the
Energy Efficiency Centre staff was an important
contribution to the preparation of key documents
in Slovenia in the field of energy efficiency
(National Action Plan for Energy Efficiency), two
EEC representatives cooperated in the group of
the Slovenian Government for the Presidency of
the European Union Council for the field of
climate change.
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In the annual review of the Slovenian energy sector for the year 2006
the EEC drew attention to the fact that all energy use and supply indicators
show trends which are worse than the expectations of energy politics. This
means that political energy mechanisms have not until now have achieved
the expected results. In the future, with active EEC participation, it will be
necessary to focus on the execution of the mechanisms for energy-use
management to improve competitiveness, reliability and the environment.

PrPrPrPrPromoomoomoomoomotion of eftion of eftion of eftion of eftion of efffffficient enericient enericient enericient enericient energy use and energy use and energy use and energy use and energy use and energy consultinggy consultinggy consultinggy consultinggy consulting
In this field, the Energy Efficiency Centre was concerned with

cooperation in designing, monitoring and evaluating energy-efficiency
programmes, the introduction of energy-efficient technologies and energy
management, informing and awareness building of energy consumers and
other target groups, as well as the promotion of energy-efficient technologies
and procedures.

In 2007 the Energy Efficiency Center carried out several consulting tasks
for industry and a series of energy audits of enterprises to reduce energy use and costs. Seminars and workshops
for industrial companies on energy management, energy-efficient technologies and energy planning were organised.
The centre also prepared the programme of the largest Slovenian conference of energy managers, “Energy Managers
Days”, the ninth annual meeting of energy managers, and the participation of more than 200 energy managers
confirms the quality and public profile of the EEC’s professional work. The centre issues the Energy Efficiency
Newsletter for the Agency for the Efficient Use of Energy. Individual EEC experts published numerous articles in
magazines and newspapers and took part in radio and television broadcasts.

IntIntIntIntIntererererernational Coopernational Coopernational Coopernational Coopernational Cooperationationationationation
In 2007 the EEC carried out as many as 15 international projects, financed from the European Union’s resources

in the 6FP and European Commission programme “Intelligent Energy for Europe” (former SAVE and Altener
programme).

Projects cover activities in the fields of:
- new technologies and energy efficiency in EU research programmes – Scientific Reference Systems on New

Energy Technologies and Energy End-Use Efficiency and Energy RTD (SRS NET & EEE),
- comparison of energy indicators and energy management in medium and small enterprises – Benchmarking

and Energy Management Schemes in SMEs,
- compiling and elaborating current data on renewable energy sources use – EurObserv‘ER Barometer,
- carrying out 1000 small units for the cogeneration of electricity and heat in Europe – European Campaign for

the Development and Documentation of 1000 Small Scale Cogeneration Projects in European Cities and Towns
(COGEN CHALLENGE),

- sustainable buildings – GreenBuilding,
- carrying out of the programme MotorChallenge in Slovenia – Dissemination, Extension and Application of the

Motor Challenge Programme (DEXA-MCP),
- others.

Projects include cooperation with research and development organisations from Europe, with a strong emphasis
on concrete applications and the promotion of energy efficiency. In the framework of each project EEC staff took
part in numerous foreign professional meetings and visits. For Intelligent Energy for Europe projects, the EEC
acquired partial co-financing from the Ministry for the Environment and Spatial Planning.

Some outstanding achievements in 2007

1. Energy Efficiency Centre (EEC) staff prepared several key support documents for the Government of the Republic
of Slovenia. The most important was the National Action Plan for Energy Efficiency for the Period 2008–2016,
accepted by the government at the end of January 2008, with which it prepared a plan of fulfillment for the
agreement of the European Union member states to achieve 9% of savings of end energy by 2016.

2. In 2007 the Energy Efficiency Centre staff prepared long-term projections of energy development in Slovenia,
at the same time they prepared the basis for the negotiations of Slovenia with the European Commission in the
field of greenhouse-gas-emissions reduction.

3. The Energy Efficiency Centre has 13 employees, and since 1994 participates in various international projects.
In 2007 it cooperated in 15 projects in the framework of the Europen Commission programmes. These projects
are in the fields of energy management, the combined production of electricity and heat, sustainable
constructions, external costs in energy, the exploitation of wood biomass and others.

Figure 1: Potential of distributed electricty genereation in Slovenia by the
year 2030 under intensive technologies deployment promotion.
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Energy Efficiency Centre EEC

Organization of conferences, congresses and meetings

1. Workshop NEEDS (New Externalities in Decentralised vs. Centralised Energy Services Supply), Ljubljana, March 8, 2007
2. Cogeneration Day, Ljubljana, March 9, 2007
3. Energy Managers Days 2007 – 9th meeting of Slovenian energy managers, Portorož, April 2 – 3, 2007

BIBLIOGRAPHY
ORIGINAL ARTICLES
1. Fouad Al-Mansour, Mitja Kožuh

Risk analysis for CHP decision making within the conditions of an open electricity market
In: Energy (Oxford), Vol. 32, no. 10, pp. 1905-1916, 2007.

2. Evald Kranjčevič
Slovenia and its new environmental mechanisms for reduction of greenhouse gas emissions
In: Management of environmental quality, No. 1, Vol. 18, pp. 61-70, 2007.

3. Tomaž Fatur
Prihajajo standardi na področju energetskega menedžmenta
In: Finance, Št. 15, 2007.

4. Stane Merše
Prva hišna mikro soproizvodnja
In: Učin. energ., Februar, p. 5, 2007.

5. Stane Merše
500 enot male soproizvodnje
In: Učin. energ., julij, p. 4, 2007.

6. Stane Merše
Mikro soproizvodnja postaja del našega življenja
In: Učin. energ., november, p. 5, 2007.

7. Andreja Urbančič
Energetska politika v EU
In: Učin. energ., Letnik 12, p. 7, 2007.

PUBLISHED CONFERENCE PAPERS
Regular Papers
1. Fouad Al-Mansour

Non-technical strategies for overcoming of the barriers and recommendations for
further biomass co-firing applications
In: Conference proceedings, 1st Conference of the European Biomass Co-firing
Network, July 2-4 2007, Budapest, Budapest, University of West Hungary, 2007, pp. 1-9.

2. Tomaž Fatur
Letni energetski pregled z vidika analize NEP
In: Okolju prijazna uporaba energije kot izziv in nove energetske usmeritve EU, Tomaž
Fatur, Celje, Fit media, 2007, pp. 13-24.

3. Tomaž Fatur
Energetski menedžment in evropski energetski menedžer
In: [Zbornik predavanj], Dnevi energetikov 2007 [tudi] 9. konferenca energetskih
menedžerjev Slovenije, Portorož, 2. in 3. april 2007, Tomaž Fatur, ed., Ljubljana, Časnik
Finance, 2007, pp. 1-11, 2007.

4. Tomaž Fatur, Andreja Urbančič
Izzivi na področju učinkovite rabe energije v Sloveniji
In: Misija: konkurenčnost, Obnovljivi viri energije, ukrepi učinkovite rabe na trgu in
promet: gradivo, Konferenca Prihodnost energije, Ljubljana 2007, Ljubljana, Planet GV,
poslovno izobraževanje, 2007, pp. 58-68, 2007.

5. Evald Kranjčevič, Stane Merše
Small-scale polygeneration market uptake: the Slovenian case
In: Proceedings(Chemical Engineering Transactions, Vol. 12), Proceedings of 10th
Conference on Process Integration, Modelling and optimisation for energy Saving and
Pollution Reduction, Ischia, June 24-27 2007, Milano, AIDIC, 2007, pp. 629-634.

6. Stane Merše
Spremembe odkupnih cen za soproizvodnjo
In: [Zbornik predavanj], Dnevi energetikov 2007 [tudi] 9. konferenca energetskih
menedžerjev Slovenije, Portorož, 2. in 3. april 2007, Tomaž Fatur, ed., Ljubljana, Časnik
Finance, 2007, pp. 1-6, 2007.

7. Damir Staničić
Analiza kotlovnic na lesno biomaso
In: [Zbornik predavanj], Dnevi energetikov 2007 [tudi] 9. konferenca energetskih
menedžerjev Slovenije, Portorož, 2. in 3. april 2007, Tomaž Fatur, ed., Ljubljana, Časnik
Finance, 2007, 17 p., 2007.

8. Andreja Urbančič, Polona Lah, Matjaž Česen, Miha Tomšič, Stane Merše, Andrej Gubina,
Iztok Zlatar, Borut Kozan
Strateška izhodišča za pripravo dolgoročnih energetskih bilanc 2005-2030
In: Zbornik referatov, 8. konferenca slovenskih elektroenergetikov, Čatež, 28. maj - 1.
junij 2007, Miloš Pantoš, ed., Aleksandar Kitanović, ed., Ljubljana, Društvo CIGRE -
CIRED, 2007, Zv. CIGRÉ 2, pp. C1/13-C1/20.

9. Andreja Urbančič, Stane Merše, Polona Lah
Perspektiva soproizvodnje toplote in električne energije v Sloveniji
In: Zbornik prispevkov, Konferenca daljinske energetike 2007 Slovenskega društva za
daljinsko energetiko = Conference on District Energy 2007, Portorož, 18.-20. marec 2007,
Boštjan Bibič, ed., Ljubljana, Slovensko društvo za daljinsko energetiko, 2007, 8 str.

INTERNATIONAL PROJECTS
1. Network for Promotion of RT Results in the Field of Eco-building Technologies, Small

Polygeneration and Renewable Heating and Cooling Technologies for Buildings
ProEcoPolyNet, PEP-Net
6. FP; TREN/05/FP6EN/S07.54455/020114
EC; Michael Geißler, Berliner Energieagentur GmbH (BE), Berlin, Germany
Tomaž Fatur, M. Sc.

2. Scientific Reference System on New Energy Technologies, Energy End-use Efficiency and
Energy RTD
SRS NET & EEE
6. FP; 006631
EC; Dr. John Psarras, National Technical University of Athens, Zografou, Greece
Tomaž Fatur, M. Sc.

3. Virtual Balkan Power Centre for Advance of Renewable Energy Sources in Western Balkans
VBPC-RES
6. FP; 509205
EC; Dr. Andrej Gubina, University of Ljubljana, Faculty of Electrical Engineering,
Ljubljana, Slovenia
Stane Merše, M. Sc.

4. New Energy Externalities Development for Sustainability
NEEDS

6. FP; 502687
EC; Adele Vendetti, Istituto di studi per l‘Integrazione dei sistemi, Rome, Italy
Dr. Mihael Gabrijel Tomšič

5. Integrated European Network for Biomass Co-firing
NETBIOCOF
6. FP – EURATOM; 020007
EC; Maren Watzkat, Verein zur Förderung des Technologietransfers and der Hochschule
Bremerhaven E.V., Bremerhaven, Germany
Dr. Fouad Al-Mansour

6. Monitoring of Energy Demand Trends and Energy Efficiency in the EU
ODYSSEE MURE (EU-29)
IEE Programme
EIE/07/297/SI2.466291
EC; Didier Bosseboeuf, Agence De l’Environnement et de la Maitrise de l’Energie
(ADEME), Angers, France
Dr. Fouad Al-Mansour

7. Training and Network of European EnergyManagers
EUREM.NET
IEE Programme
EIE/06/041/SI2.447404
EC; Dr. Robert Schmidt, Tom Ankirchner, dipl.-ing., Industrie-und Handelskammer
Nürnberg für Mittelfranken Geschäftsbereich, Innovation/Umwelt, Nürnberg, Germany
Tomaž Fatur, M. Sc.
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8. Evaluation and Monitoring of Energy Efficiency in the New EU Member Countries and the EU 25
EEE-NMC
IEE Programme
EIE/05/005/SI2.420008
EC; Didier Bosseboeuf, Agence De l’Environnement et de la Maitrise de l’Energie
(ADEME), Angers, France
Dr. Fouad Al-Mansour

9. The European GreenLight Programme in New Member States
NEW GREENLIGHT
IEE Programme
EIE/05/192/SI2.419684
EC; Juraj Krivošík, SEVEn, Stredisko pro efektivni vyuzivani energie, o.p.s., The Energy
Efficiency Center, Prague, Czech Republic
Evald Kranjčevič, M. Sc.

10. Strengthening the Knowledge of Local Management Agencies in the Transport Field
COMPETENCE
IEE Programme
EIE/04/064/S07.38682
EC; Odile Kubarth, Forschungsgesellschaft Mobilität - Austrian Mobility Research -
GemeinnüüGmbH (FGM-AMOR), Graz, Austria
Marko Pečkaj, B. Sc.

11. European Campaign for the Development and Documentation of 1000 Small-scale
Cogeneration Projects in European Cities and Towns
COGEN CHALLENGE
IEE Programme
EIE/22003-138, EIE/04/138/S07.38653
EC; Peter Löffler, The European Association for the Promotion of Cogeneration
(COGEN), Brussels, Belgium
Stane Merše, M. Sc.

12. Benchmarking and Energy Management Schemes in SMEs
BESS
IEE Programme
EIE/04/246/S07.38678
EC; Roelie Lambrichs-Rozendal, Boudewijn Huenges Wajer, SenterNovem, AA Sittard,
The Netherlands
Tomaž Fatur, M. Sc.

13. EurObserv ?ER Barometer
EurObserv ?ER
IEE Programme
EIE/04/014/S07.38552
EC; Diane Lescot, Observ ?ER – Observatoire des Energies Renouvelables, Paris, France
Stane Merše, M. Sc., Polona Lah, B. Sc.

14. Dissemination, Extension and Application of the Motor Challenge Programme
DEXA-MCP
IEE Programme
EIE/04/164/S07.38650
EC; Geraldine Vaidie, Bruno Chretien, Agence de l‘environnement et de la maîtrise de
l‘énergie (ADEME), Angers, France
Tomaž Fatur, M. Sc., Evald Kranjčevič, M. Sc.

15. “Bioenergy-Promotion” – Overcoming the Non-technical Barriers of Project
Implementation for Bioenergy in Condensed Urban Environments
BioProm
IEE Programme

EIE/04/100/S07.38585
EC; Holger Haas, Stuttgart Region Economic Development Corporation (WRS),
Stuttgart, Germany
Tomaž Fatur, M. Sc., Dr. Fouad Al-Mansour

R & D GRANTS AND CONTRACTS
1. Establishment of an EnGIS system for stimulation of renewables and preparation of a

multi-sectoral analysis of energy potentials
Tomaž Fatur, M. Sc.

RESEARCH PROGRAM
1. Environment  Impact - Modelling and Assessment

Dr. Mihael Gabrijel Tomšič

NEW CONTRACTS
1. Elaboration of Energy and Environment Indicators

Ministry of Environment and Spatial Planning
Matjaž Česen, B. Sc.

2. Expert Advising on Coordination of Positions on Climate Change Issues
Ministry of Environment and Spatial Planning
Andreja Urbančič, M. Sc.

3. Annual Energy Review for 2006
Ministry of Economy
Polona Lah, B. Sc.

4. Elaboration of a National Action Plan for Energy Efficiency
Ministry of Environment and Spatial Planning
Damir Staničić, M. Sc.

5. Elaboration of Strategies for Negotiations about Greenhouse Gases Emissions for RS by 2020
Ministry of Environment and Spatial Planning
Stane Merše, M. Sc.

6. Projections of Greenhouse Gases Emissions to be Reported to EU, Monitoring of GHG
Operation Programme and Activities for NEC Directive Revisio
Ministry of Environment and Spatial Planning
Matjaž Česen, B. Sc.

7. Review and Analysis of Development Programmes and Projects of Wastes Treatment
Town Municipality Ljubljana
Tomaž Fatur, M. Sc.

8. Review of Wastes Treatment in the Town Municipality Ljubljana
Town Municipality Ljubljana
Tomaž Fatur, M. Sc.

9. Editing of Energy Efficiency Newsletter
Ministry of Environment and Spatial Planning
Barbara P. Visočnik, M. Sc.

VISITORS FROM ABROAD
1. Silvie Gaggi, ISIS, Milan, Italy, 15.1.2007
2. Andrea Ricci, ISIS, Rome, Italy, 3.8.2007
3. dr. Reinhard Haas, Vienna, Austria, 3.8.2007

4. dr. Wolfram Krewitt, DLR, Stuttgart, Germany, 3.8.2007
5. Fred Starr, JRC, Petten, The Netherlands, 9.3.2007
6. Fiona Riddoch, COGEN Europe, Brussels, Belgium, 9.3.2007
7. Robert Keith Routledge, Ecofys, London, Great Britain, 2.4.2007
8. Ian Behling, AEA Technology, Harwell, Great Britain, 2.4.2007

STAFF
Researchers
11111..... TTTTTomaž Fomaž Fomaž Fomaž Fomaž Faturaturaturaturatur, M. Sc., Head, M. Sc., Head, M. Sc., Head, M. Sc., Head, M. Sc., Head
2. Dr. Fouad Al-Mansour
3. Andreja Urbančič, M. Sc.
Technical officers
4. Matjaž Česen, B. Sc.
5. Evald Kranjčevič, M. Sc.

6. Stane Merše, M. Sc.
7. Marko Pečkaj, B. Sc.
8. Barbara Petelin Visočnik, M. Sc.
9. Damir Staničić, M. Sc.
Technical and administrative staff
10. Polona Lah, B.Sc.
11. Roza Pergarec, B. A.
12. Igor Ribič
13. Milan Simončič
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CENTRE FOR ELECTRON
MICROSCOPY CEM

Head:

Asst. Prof. Miran Čeh

The Center for Electron Microscopy (CEM) has the function of a supporting infrastructure
center that comprises the equipment for electron microscopy that is necessary for the
analytical and research work of the departments K5, K6, K7 and K9. Other IJS departments,
research institutes, universities and industry also have access to the equipment. The users of
the CEM’s equipment are the researchers in the field of materials science that are involved in
the chemical and structural analyses of materials on the micro and atomic scales. The major
pieces of equipment of the CEM are two scanning electron microscopes (JSM-840A and JSM-
5800) and two transmission electron microscopes (JEM-2000FX and JEM-2010F).

Scanning electron microscopy (SEM) is used for morphological studies of either fractured or polished surfaces.
Since both scanning electron microscopes are equipped with X-ray spectroscopy (EDXS, WDXS), qualitative and
quantitative chemical analyses on the microscale is also possible. Since only a few μm3 of the material are
nondestructively analyzed, the term electron-probe microanalysis (EPMA) is used for such analytical work.

When structural features on the nanoscale are investigated, however, various techniques of transmission electron
microscopy (TEM) are used. In particular, the JEM-2010F is a state-of-the-art TEM/STEM microscope with a FEG
(field-emission gun) electron source and is one of the best microscopes in Europe. For the JEM-2010F the point-to-
point resolution is below 0.19 nm, which is more than sufficient to observe
the atomic columns in crystalline materials. The JEM-2010F is also equipped
with an annular dark-field detector (HAADF-STEM) for so-called Z-contrast
imaging, which enables the chemical analysis of a single atomic column on
the basis of the measured intensities. Both transmission electron microscopes
are additionally equipped with analytical systems for chemical analysis (EDS,
EELS). The CEM also comprises equipment for SEM and TEM specimen
preparation, which is the first step for all electron-microscopy observation
procedures. Especially important are the high- and low-energy ion millers,
which enable the preparation of thin foils that are transparent to high-energy
electrons.

The analytical work that is performed on the CEM’s equipment varies,
concerning both investigated materials and/or electron-microscopy
techniques. While the scanning electron microscopy is used mainly for
microstructural characterization and chemical analysis of polycrystalline
ceramic materials (functional ceramics, engineering ceramics, bio-ceramics,
and composites), magnetic materials, glasses, metals, alloys, etc., the

Figure 1: Bioactive hydroxylapatite crystals on the surface of an
alumina ceramic substrate. Engineering Ceramics: I. Pribošič.

Figure 3:
Coccolithophores
found in the
sediment from
Malo and Veliko
jezero on the
island Mljet.
Advanced
Materials: S.
Škapin.

Figure 2: CaCO3 crystals from drinking water.
Nanostructured Materials: Z. Samardžija.
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Figure 4: High-resolution TEM image of a boundary between two KNN perovskite
grains in a ZrO2-modified KNN ceramic revealing clean grain boundaries with no
segregation of second phases between the grains. The SAED pattern performed on the
boundary was indexed with a monoclinic KNN unit cell (PDF: 77-0038). It shows
reflections of the KNN grains in the [00-1] and in the [0-12] zone axes. Electronic
Ceramics: A. Benčan Golob.

transmission electron microscopy is used for structural and chemical investigations of
grain boundaries, planar faults, dislocations and precipitates within the same materials.
The analysis of the grain boundaries is especially important since it is known that the
final physical properties to a large extent depend on the structure and chemistry of grain
boundaries.

In order to be able to perform electron-microscopy investigations it is imperative
that the equipment in the CEM is well maintained. In view of this, one on the main tasks is
to attain on maximum possible operational time of the microscopes. This complex and
expensive equipment needs regular daily maintenance apart from servicing. Other activities
of the CEM are the organization of the training courses for operators and the implementation
of new analytical methods, which is realized with the help of CEM co-workers.
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CENTRE FOR KNOWLEDGE TRANSFER IN
INFORMATION TECHNOLOGIES CT-3

Head:

Mitja Jermol, M. Sc.

The Centre for Knowledge Transfer in Information Technologies performs educational,
promotional and infrastructural activities and provides the direct exchange of information
and experience between researchers and the users of their research results.

By partnering and active engagement in various European research projects the centre successfully extends its
activities to research and development. Most of the research is performed in the area of knowledge management
for traditional and emerging forms of organizations, like networked and virtual organizations. The center is currently
active in several European projects: the ECOLEAD Integrated Project (European Collaborative Networked Organisation
Leadership Initiative), the PASCAL Network of Excellence (Pattern Analysis, Statistical Modeling and Computational
Learning), IST WORLD (Knowledge Base for RTD Competencies), TOOL-EAST (Open Source Enterprise Resource
Planning and Order Management System for Eastern European Tool and Die Making Workshops), E4 (Extended
Enterprise Management in Enlarged Europe), NEON (Lifecycle Support for Networked Ontologies), SWING (Semantic
Web Services Interoperability for Geospatial Decision Making), IMAGINATION (Image-based Navigation in
Multimedia Archives), TAO (Transitioning Applications to Ontologies) and SMART (Statistical Multilingual Analysis
for Retrieval and Translation).

We develop and prepare carefully designed educational events, such as seminars, workshops, conferences and
summer schools. They are targeted at experts who would like to apply the latest knowledge and achievements
from intelligent data analysis, knowledge technologies, data mining, text
mining and decision support to the areas of the network organizations,
ecology, medicine, business decisions, finance, marketing, automation and
process control. A special emphasis is placed on managers and decision
makers, who are aware of the strengths and benefits in relation to the
success of their business.

All the educational events are designed to transfer basic, additional
and the latest expert knowledge to companies, research institutions and
educational organizations. In order to make this knowledge transfer
efficient we are combining traditional and ICT-supported training methods.
For this purpose we are operating a number of training web portals. The
most popular one is http://videolectures.net/, which is now becoming a reference portal, presenting high-quality
scientific lectures. This portal now offers more than 3000 recorded tutorials from different scientific events and is
visited daily by an average of 2500 people from around the world.

As part of the IST-World project we have developed a web portal http://www.ist-world.org that offers
services for automatic data collection and the analysis of European
research. The user can perform several simple and complex analyses,
predictions and detect trends in research. The database currently
contains information about 100,000 research organizations, 42,000
research projects and around 2 million experts from Europe. This is an
exceptional web service that is being visited by 5000 unique visitors
every day.

In 2007 we organized “The 7th International Symposium on
Intelligent Data Analysis” with 100 participants from around the world,
the 2nd Student Competition in Computer Science, attended by 80
students from Slovenian secondary schools, and three seminars for 40
participants from industry. We have also organized an international
seminar “Transnational ICT and Security Technology Opportunities”.
For different EU projects we have organized a total of eight project
meetings, four workshops and a summer school.

In addition we have successfully applied for the ECML/PKDD 2009
Conference, which will take place from 7 to 11 September 2009 in Bled.

The centre is operating two web portals. The first
one is http://videolectures.net/, which is now
becoming a reference portal presenting high-
quality scientific lectures, and the second one is
http://www.ist-world.org, which offers services
for automatic data collection and an analysis of
European research.

Figure 1: IST World portal     http://www.ist-world.org
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In 2007 we have been very successful in preparing new project proposals
for the EU 7FP. Three Integrated Projects and a Network of Excellence have
been accepted and will start in 2008: COIN - COllaboration and
INteroperability for networked enterprises, EURIDICE - European Inter-
Disciplinary Research on Intelligent Cargo for Efficient, Safe and
Environment-friendly Logistics, ACTIVE - Enabling the Knowledge Powered
Enterprise and PASCAL2 NoE – Pattern Analysis, Statistical Modeling and
Computational Learning. Our role in these projects will be the coordination
of all the educational and dissemination activities as well as knowledge
transfer.

Because of our experience in European projects we are offering
consulting services to companies and organizations. In addition we have
organized two workshops on the EU 7FP, which were very well attended
by participants from industry. The lectures were presented by experienced
EU-project proposal writers, project coordinators and partners, project
evaluators for the European Commission and a number of young experts
with new ideas.

Some outstanding publications in the past three years

1. M. Jermol, N. Lavrač, Virtual learning community: a facilirator of
knowledge transfer in collaborative networked organizations. V:
Common innovation in e-learning, machine learning and humanoid
approaches: Human system learning, who is in control?: proceedings

of the Fifth International Conference on Human System Learning (ICHSL.5) = actes du cinquième Colloque
International sur l’Apprentissage Personne Système (CAPS.5), (2005), 11-20

2. M. Jermol, B. Jőrg, H. Uszkoreit, M. Grobelnik, J. Ferlež, A. Kiryakov, Analytical information services for the
European research area. V: Cunningham, Paul (ur.), Cunningham, Miriam (ur.). Exploiting the knowledge
economy: issues, applications and case studies, (Information and communication technologies and the
knowledge economy, Vol. 3). Amsterdam [etc.]: IOS Press, (2006), 1367–1395

3. M. Jermol, M. Jurančič, Von der leichtigkeit Last des Neustarts : Forschungskooperation nach dem
Kommunismus: Slowenien. V: Gögl, Hans-joachim (ur.), Schleder, Clemens Theobert (ur.). Wissen schafft
Unternehmen: erfolgreiche Kooperationsmodelle zwischen Universitäten und Unternehmen in Europa,
(Landschaft des wissens, band 2). Bern; Stuttgart; Wien: Haupt, (2006), 330–367

Organization of conferences, congresses and meetings

1. Meeting of the EU project NeOn (Lifecycle Support for Networked Ontologies), Bled, 23.–26.1.2007
2. Seminar »Proizvodni management in informatika«, Ljubljana, 29.1.–2.2.2007
3. Workshop »Women in ICT«, Ljubljana, 16.2.2007
4. Seminar »7. Okvirni program (FP7) - Preparation for the first FP7 calls in the year 2007«, Ljubljana, 20.2.2007
5. Seminar »7. Okvirni program (FP7) - Priprava na prve razpise FP7 v letu 2007«, Ljubljana, 22.2.2007
6. Seminar »Projekti avtomatizacija in informatizacije, Ljubljana, 26.–30.3.2007
7. 2nd Student Competition in Computer Science, Ljubljana, 31.3.2007
8. Meeting of the EU project IMAGINATION (Image-based Navigation in Multimedia Archives), Bled, 16.–17.4.2007
9. Workshop »Transnational ICT and Security Technology Opportunities«, Ljubljana, 31.5.2007
10. Meeting of the EU project NeOn (Lifecycle Support for Networked Ontologies), Dubrovnik, 27.–29.6.2007
11. “The 7th International Symposium on Intelligent Data Analysis”, Ljubljana, 6.–8.9.2007
12. “2nd ECOLEAD Summer School on Virtual Enterprises, Collaborative Networks and Artificial Intelligence Tools

for Support of their Activities”, Prague, 6–8.9.2007
13. Meeting of the EU project ta SMART (Statistical Multilingual Analysis for Retrieval and Translation), Bled, 1.-2.10.2007
14. Seminar »Gradniki sistemov računalniške avtomatizacije«, Ljubljana, 22.–26.10.2007
15. “Networked organizations - EU projects results and lessons learnt”, Bled, 29.–30.11.2007

In 2007 we have also been very successful in
preparing new project proposals for the EU 7FP.
Three Integrated Projects, COIN, EURIDICE and

ACTIVE, and a Network of Excellence, PASCAL2,
have been accepted and will start in 2008.

Figure 2: Videolectures portal http://videolectures.net/
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Centre for Knowledge Transfer in Information Technologies CT-3

INTERNATIONAL PROJECTS
1. Stimulating Policy Debate on Women and Science Issues in Central Europe

WS DEBATE, 6. FP, 036651
EC; Dr. Dora Groo, Eszter Papp, Hungarian Science and Technology Foundation;
Tudomanyos es Technologiai Alapitvany, Budapest, Hungary
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

2. Statistical Multilingual Analysis for Retrieval and Translation
SMART, 6. FP, 033917
EC; Nicola Cancedda, Xerox Research Centre Europe, Meylan; Xerox, Aulnay-Sous-Bois, France
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

3. Image-based Navigation in Multimedia Archives
IMAGINATION, 6. FP, 034626
EC; Clemens van Dinther, Forschungszentrum Informatik an der Universitaet
Karlsruhe, Karlsruhe, Germany
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič

4. Extended Enterprise Management in Enlarged Europe
E4, 6. FP, 027282
EC; Roberto Tarditi, Centro Ricerche Fiat Societa Consortile per Azioni, Orbassano (TO), Italy
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

5. Open Source Enterprise Resource Planning and Order Management System for Eastern
European Tool and Die Making Workshop
Tool-East, 6. FP, 027802
EC; Dr.-Ing. Volker Stich, Forschungsinstitut fuer Rationalisierung (FIR) and der RWTH Aachen,
Research Institute for Operations Management at Aachen Univerity, Aachen, Germany
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

6. Semantic Web Services Interoperability for Goespatial Decision Making
SWING, 6. FP, 026514
EC; Arne J. Berre, SINTEF - Stiftelsen for Industriell OG Teknisk Forskning Ved Norges
Tekniske Hoegskole, Trondheim; SINTEF ICT, Oslo, Norway
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

7. Lifecycle Support for Networked Ontologies
NEON, 6. FP, 027595

EC; Prof. Enrico Motta, KMI, The Open University, Milton Keynes, Great Britain
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

8. Transitioning Applications to Ontologies
TAO, 6. FP, 026460
EC; Dr. Kalina Bontcheva, University of Sheffield,  Department of Computer Science,
Sheffield, Great Britain
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

9. Knowledge Base for RTD Competencies
IST-WORLD, 6. FP, 015823
EC; Prof. Hans Uszkoreit, German Research Center for Artificial Intelligence GmbH
(DFKI), Language Technology Lab, Saarbrücken, Germany
Mitja Jermol, M. Sc., Marko Grobelnik

10. Central European Centre for Women and Youth in Science
CEC-WYS, 6. FP, SAS6-CT-2004-003582
EC; Dr. Marcela Linková, Institute of Sociology, Academy of Sciences of the Czech
Republic, Prague, Czech Republic
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič

11. European Collaborative networked Organizations LEADership initiative
ECOLEAD, 6. FP, 506958
EC; Martin Ollus, Technical Research Centre of Finland, Espoo, Finland
Mitja Jermol, M. Sc., Prof. Nada Lavrač

12. Pattern Analysis, Statistical Modelling and Computational Learning
PASCAL, 6. FP, 506778
EC; Prof. John Shawe-Taylor, The University of Southampton, School of Electronics and
Computer Science, Southampton, Great Britain
Mitja Jermol, M. Sc., Asst. Prof. Dunja Mladenič, Marko Grobelnik

13. Set-up of a Collaborative Permanant Network for Boosting the Participation of
Incubated SMEs in Innovation Processes under FP6 Activities
Boost-IT, 6. FP, 023437
EC; Eurique Neves, Inovamais - Servicos de Consultadoria em Inovacao Technologica,
Matosinhos, Portugal
Mitja Jermol, M. Sc., Prof. Peter Stegnar

VISITORS FROM ABROAD
1. Arian Zwegers, European Commission, Brussels, Belgium, 15.1.2007
2. Bettina Berendt, University of Hamboldt, Germany, 21.5.2007
3. Michael Witbrock, Cycorp, USA, 21.5.2007
4. Abhijit Bhole, IIT Bombay, India, 21.5.2007

5. Michael Witbrock, Cycorp.Inc., USA, 11. 9.2007
6. Jesse Read, Waikato University, New Zealand, 24.9.2007
7. Hans Uzskoreit, DFKI, Saarbrucken, Germany, 5.10.2007
8. Ali Imtiaz, FIR, Germany, 29.11.2007
9. Oliver Budde, FIR, Germany, 29.11.2007
10. Malte Sussdorff, Cognovis, Germany, 29.11.2007
11. Patrick Sitek, BIBA, Germany, 29.11.2007

STAFF
Postgraduates
11111..... Mitja JerMitja JerMitja JerMitja JerMitja Jermol, M.Sc., Headmol, M.Sc., Headmol, M.Sc., Headmol, M.Sc., Headmol, M.Sc., Head
2. Jure Ferlež, B.Sc.
Technical officers
3. Marjana Plukavec***, B. Sc.

4. Špela Sitar, B. Sc.
Technical and administrative staff
5. Tina Anžič
6. Sebastjan Mislej

*** Member of industrial or other organisation
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MILAN ČOPIČ NUCLEAR TRAINING
CENTRE ICJT

Head:

Prof. Igor Jenčič

The mission of our training centre is training in the field of nuclear technologies and
radioactivity. In addition we are actively informing the public about these technologies. The
activities of the Nuclear Training Centre in 2007 can be divided into four areas: training in
the area of nuclear technologies, radiological protection training, organization of
international training courses and public information.

TTTTTrrrrraining in the araining in the araining in the araining in the araining in the area of nuclear tea of nuclear tea of nuclear tea of nuclear tea of nuclear technologiesechnologiesechnologiesechnologiesechnologies is our primary mission. At the beginning of the year, the initial
training of a new generation of future control-room operators of NPP Krško was conducted. Furthermore, for non-
control-room personnel of NPP and for other organizations, a course on the Basics of nuclear technology was
held. We have also prepared a course on Advanced training using simulators on safety-related NPP Krško systems
for the Slovenian Nuclear Safety Administration.

There were 13 rrrrradiological pradiological pradiological pradiological pradiological proooootttttection trection trection trection trection trainingainingainingainingaining courses for the medical, industrial and research use of
radioactive sources.

We have had 5 intintintintintererererernational cournational cournational cournational cournational coursessessessesses under the auspices of the International Atomic Energy Agency (IAEA).
In the area of public infpublic infpublic infpublic infpublic infororororormationmationmationmationmation we have continued with the

informing and education of elementary and high-school pupils. Groups of
children and other visitors came to listen to a lecture about nuclear
technology or about radioactive waste and to visit our exhibition. On 15
May 2007 we marked the 100,000th visitor, who was a student from a
Slovenian-minority high school in Trieste, Italy. Altogether, there were 187
groups or 7904 visitors this year. Since 1993 our information centre has
been visited by a total 104,207 pupils, teachers and other visitors.

We have prepared an expertise for Krško NPP and collaborated in the
preparation, design and translation of their Annual Report for 2006.

On 15 May 2007 we welcomed the 100,000th

visitor to the Nuclear Information Centre, who
was one of the students of a Slovenian-minority
high school in Trieste, Italy.  To commemorate
this occasion, all the students in the group
received a T-shirt, and the school was given a
radiation monitor, which will be used in physics
classes.

Figure 1: Youngsters are attracted by computer simulations and other exhibits at
the permanent exhibition

Figure 2: On the occasion of the100,000th visit
to the permanent exhibition all of the visitors
received a T-shirt
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TTTTTable of trable of trable of trable of trable of training activities at the Naining activities at the Naining activities at the Naining activities at the Naining activities at the Nuclear Tuclear Tuclear Tuclear Tuclear Trrrrraining Centraining Centraining Centraining Centraining Centre in 200e in 200e in 200e in 200e in 20077777

Date Title Partici- Lecturers Weeks Participant

pants x weeks

20. 11. 06–
6. 4. 07 Power-reactor theory 20 17 14.0 280.0

14.–15. 2. Radiation protection for medical and veterinary workers -
radiological diagnostic (Refresher Course) 70 4 0.4 28.0

14.–21. 2. Radiation protection for Nuclear Medicine Dept. - Refresher Course 3 5 0.2 0.6

26. 3.–13. 4. SNSA advanced training, using simulators,
on safety-related NPP Krško systems 9 5 2.0 18.0

2.–6. 4. IAEA Regional Workshop on Deterministic Safety Analyses
(BE+U) for DBAs 21 4 1.0 21.0

16.–18. 4. Radiation protection for industrial and other practices (sealed sources) 2 4 0.6 1.2

16.–18. 4. Radiation protection for industrial and
other practices (unsealed sources) 4 5 0.6 2.4

24. 4. Radiation protection for industrial and other practices (radiography)
- Refresher Corse 4 4 0.2 0.8

24. 4. Radiation protection for industrial and other practices
(unsealed sources) - Refresher Course 5 5 0.2 1.0

24. 4. Radiation protection for industrial and other practices (sealed sources)
- Refresher Course 2 4 0.2 0.4

26. 4. Training Extension for RP Officers 2 2 0.1 0.2

7. 5.–1. 6. Basics of nuclear technology, theory 15 9 4.0 60.0

14.–18. 5. IAEA Regional Workshop Use of PSA in Support of
Plant Maintenance and Inspection Activities 25 4 1.0 25.0

4.–29. 6. Basics of nuclear technology, systems 17 9 4.0 68.0

12. 7.–10. 8. Initial training for security of transport of nuclear materials 17 11 0.6 10.2

24.–28. 9. IAEA Regional Workshop on Safety Analyses and Technical
Support Needed for Power Uprates 17 4 1.0 17.0

1.–5. 10. IAEA Regional Course on QA/QC of Nuclear Medicine Instrumentation 25 15 1.0 25.0

15.–17. 10. Radiation protection for industrial and
other practices (unsealed sources) 4 5 0.6 2.4

15.–17. 10. Radiation protection for industrial and other practices (sealed sources) 16 4 0.6 9.6

23. 10. Radiation protection for industrial and
other practices (unsealed sources) - Refresher Course 2 5 0.2 0.4

23. 10. Radiation protection for industrial and other practices (sealed sources)
- Refresher Course 4 4 0.2 0.8

25. 10. Training Extension for RP Officers 10 2 0.1 1.0

28. 11.–5. 12. International Seminar on Physical Protection Planning 29 1.6 46.4

10.–14. 12. IAEA International Training Course on Research Reactor
Water Quality Management

TOTOTOTOTOTTTTTALALALALAL 350350350350350 111113636363636 35.435.435.435.435.4 6666646.446.446.446.446.4
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BIBLIOGRAPHY
PUBLISHED CONFERENCE PAPERS

Regular Papers
1. Bruno Cvikl, Matjaž Koželj, P. Gorley, Dean Korošak, Bogdan Glumac, Renata Jecl

On the “backward diode” I-U electrical characteristics of the ionized cluster beam
deposited ITO/CuPc (1200nm)/Al organic structure
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 39-44.

2. Bruno Cvikl, Matjaž Koželj, Dean Korošak, P. Gorley, Bogdan Glumac, Renata Jecl
The C-U characteristics of ionized cluster beam deposited bilayer AI/PTCDA/CuPc/ITO
metal-organic structure with imbedded oxygenand water ions
In: Proceedings, 43th International Conference on Microelectronics, Devices and
Materials and the Workshop on Electronic Testing, September 12. - September 14. 2007,
Bled, Slovenia, Janez Trontelj, ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for
Microelectronics, Electronic Components and Materials, 2007, pp. 45-50.

TEXTBOOKS AND LECTURE NOTES
1. Oton Gortnar, Matjaž Koželj

Instrumentacija v jedrski elektrarni III: Gradivo za tečaj Tehnologija jedrskih elektrarn, Teorija
(LO-FIN, 01.C1), Ljubljana, Izobraževalni center za jedrsko tehnologijo Milana Čopiča, 2007.

2. Igor Jenčič
Osnove jedrske energetike: gradivo za tečaj Osnove tehnologije jedrskih elektrarn, teorija
(TT, FUV.01.C1), Ljubljana, Izobraževalni center za jedrsko tehnologijo “Milana Čopiča”, 2007.

3. Matjaž Koželj, Zdravko Gabrovšek
Srednjeročne spremembe reaktivnosti: Gradivo za tečaj Tehnologija jedrskih elektrarn, Teorija
(LO, FRF.05.C1), Ljubljana, Izobraževalni center za jedrsko tehnologijo “Milana Čopiča”, 2007.

Figure 3: The visitors to the Information centre come from all over
Slovenia

4. Egon Srebotnjak
Jedrska fizika: gradivo za tečaj Osnove tehnologije jedrskih elektrarn, Teorija
(TT, FJF.01.C1), Ljubljana, Izobraževalni center za jedrsko tehnologijo “Milan Čopič”, 2007.

5. Radivoj Svilar, Matjaž Koželj
Osnove regulacijske tehnike: Gradivo za tečaj Tehnologija jedrskih elektrarn, teorija
(LO-FRE, 01.C1), Ljubljana, Izobraževalni center za jedrsko tehnologijo Milana Čopiča, 2007.

6. Marjan Tkavc
Osnove elektrotehnike: Gradivo za tečaj Osnove tehnologije jedrskih elektrarn
(TT, FEL.01.C1), Ljubljana, Izobraževalni center za jedrsko tehnologijo “Milana Čopiča”, 2007.

INTERNATIONAL PROJECTS
1. PI1 - Permanent Exposition - »Fusion - Energy for Future«

PI1-FU, EURATOM – MHST
7. FP, EURATOM, Slovenian Fusion Association – SFA
Annex No.2, 3211-05-000017, FU06-CT-2004-00083
EC; RS, Ministry of Higher Education, Science and Technology, Ljubljana, Slovenia
Prof. Igor Jenčič

2. IAEA Regional Workshop on Deterministic Safety Analyses (BE+U) for DBAs
IADET07
RER/9/088-9001-01
Milorad Dušič, IAEA, Vienna, Austria
Melita Lenošek, B. Sc.

3. IAEA Regional Workshop on Use of PSA in Support of Plant Maintenance and
Inspection Activities
IAPSA07
RER/9/087-9002-01
Francisco Yllera Sanchez, IAEA, Vienna, Austria
Marjan Tkavc, M. Sc.

4. IAEA Regional Workshop on Safety Analyses and Technical Support Needed for Power
Uprates
IAUPR07
RER/9/088-9006-01
Milorad Dušič, IAEA, Vienna, Austria
Melita Lenošek, B. Sc.

5. IAEA Regional Training Course on QA/QC of Nuclear Medicine Instrumentation
IANM07, C7-RER/6.014-004/07
Stig Palm, IAEA, Vienna, Austria
Matjaž Koželj, M. Sc.

6. IAEA International Seminar on Physical Protection Training
IATPP07
07ME14808
Miroslav Gregorič, Vladimir Kryuchenkov, IAEA, Vienna, Austria
Radko Istenič, B. Sc.

7. IAEA International Training Course on Research Reactor Water Quality Management
IARRW07
RER/0/023 9004 01
Dario Jinchuk, IAEA, Vienna, Austria
Tomaž Skobe, B. Sc.

NEW CONTRACTS
1. Inplementation of 2007 Training Program for Krško NPP

Krško Nuclear Power Plant
Prof. Igor Jenčič

2. Operation of the Nuclear Information Centre in 2007
Agency for Radwaste Management
Prof. Igor Jenčič

3. Permanent professional training of Slovenian Nuclear Safety Administration staff
Ministry of the Environment and Spatial Planning; Slovenian Nuclear Safety Administration
Prof. Igor Jenčič

4. Training course »Power Reactor Technology«
GEN energija d.o.o.
Prof. Igor Jenčič

5. Co-financing of the Nuclear Information Centre in 2007
GEN energija d.o.o.
Prof. Igor Jenčič

STAFF
Researchers
11111..... PrPrPrPrProf. Igor Jenčič, Headof. Igor Jenčič, Headof. Igor Jenčič, Headof. Igor Jenčič, Headof. Igor Jenčič, Head
Technical officers
2. Radko Istenič, B.Sc.
3. Matejka Južnik, M.Sc.
4. Jernej Kovačič, B.Sc.
5. Matjaž Koželj, M.Sc.

6. Melita Lenošek, B.Sc
7. Tomaž Skobe, B.Sc.
8. Marjan Tkavc, M.Sc., left 1. 6. 2007
Technical and administrative staff
9. Saša Bobič
10. Borut Mavec
External staff
11. Tomaž Setnikar
12. Egon Srebotnjak, M.Sc.
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RADIATION PROTECTION
UNIT SVPIS

Head:

Bogdan Pucelj, M. Sc.

The main tasks of the Radiation Protection Service are to carry out personal dosimetry and
to monitor the working areas and the general environment of the Reactor Centre.

In 2006 a total of 116 radiation workers were monitored using thermo-luminescent dosimeters. Most doses were at
the level of the natural background. The highest annual dose recorded was 0.16 micro Sievert; a value much below
the annual limit for radiation workers (20 mSv per year).
Additional TLDs were used to monitor external radiation exposure at different locations of the Reactor Centre. Only
background levels were recorded.
The environmental impact of activities within the Reactor Centre was estimated by evaluating source term
monitoring. The dose to the population due to atmospheric and liquid discharges was estimated to be much lower
than one micro Sievert per year, which is only one thousandth of the annual limit for the population.

STAFF
Researchers
1. Dr. Matjaž Štuhec
Postgraduate
2. Matjaž Stepišnik, B. Sc.
Technical officers
3. Emira Bašić
4. Thomas Breznik, B. Sc.
5.5.5.5.5. Bogdan PucelBogdan PucelBogdan PucelBogdan PucelBogdan Pucelj, M. Sc., Headj, M. Sc., Headj, M. Sc., Headj, M. Sc., Headj, M. Sc., Head

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Bogdan Pucelj

Izvleček
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 1-132-8-132.

2. Bogdan Pucelj
Doza zunanjega sevanja
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 81-132-90-132.

3. Matjaž Stepišnik
Reka Sava

In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 1-122-25-132.

4. Matjaž Stepišnik
Ocena letnih doz referenčne skupine za savske prenosne poti za leto 2005
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 109-132-112-132.

5. Matjaž Stepišnik, Matjaž Koželj
Program B
In: Meritve radioaktivnosti v okolici Nuklearne elektrarne Krško: poročilo za leto 2006, Denis
Glavič-Cindro, ed., Boštjan Črnič, ed., Ljubljana, Institut “Jožef Stefan”, 2007, pp. 115-132-120-132.

INTERNATIONAL PROJECT
1. Sale of LEU cointained in TRIGA Fuel Elements (10 pcs.) and Natural Yellow Cake (506 kg)

AG/3645, HN/PA/06.101 Rev.4
TRIGA International SAS, Courbevoie, France; Hélios Nadal, CERCA, Lyon; Paris La
Défence, France; EURATOM SUPPLY AGENCY, Luxembourg
Bogdan Pucelj, M. Sc., Darko Kavšek, B. Sc.
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TECHNOLOGY TRANSFER
OFFICE U-9

Head:

Prof. Peter Stegnar

The Technology Transfer Office’s mission is to continuously create new partnerships between
the Jožef Stefan Institute’s researchers and industry, to support the knowledge and technology
transfer from research  to the business and educational sphere, to raise the awareness of the
importance of intellectual property protection, to enable a higher rate of commercialisation of
the JSI’s intellectual property and to enhance transnational technology transfer. Our main
activities therefore include individual company assistance, assistance in technology transfer from
the JSI into the business environment, the implementation of expert and technological projects,
the communication of technology and the promotion of science.

Different projects of the Technology Transfer Office are enhancing the JSI’s cooperation with
the business sphere and technology transfer from the JSI to industry. The goal is to encourage
innovation and competitiveness in Slovenian companies and research institutions through
connecting knowledge, technologies and people.

As a part of the European Innovation Relay Centre (IRC) network with 71 IRCs and more than 240 host
organisations the IRIRIRIRIRC SloC SloC SloC SloC Slovvvvvenia enia enia enia enia has been operating since 1997. Our main goal, assisting companies and research
institutions to reach concrete agreements on research and technology cooperation, was done with standard tools
such as: visiting companies and researchers, identification of their technology offers and needs, formulation of
these offers and requests to be ready for the European IRC database of technology offers and requests and further
assistance when making contact with interested clients.
1. Together with our partner from Maribor we assisted in 13 international agreements for development or technological

cooperation between Slovenian and foreign organisations.
2. We were actively engaged with the Technology Park Ljubljana in their project Connect-2-Ideas. Within the project we co-

organised three workshops with Slovenian multinationals, which enabled representatives of multinationals to look for
business opportunities together with Slovenian SMEs.

3. In March we co-organised a business meeting in Hungarian Lenti. The topic of the meeting was the wood industry and its
development. In May we hosted a workshop for 19 IRC participants coming from 12 countries. Another event in May was co-
organised together with the Centre for Knowledge Transfer in information technologies from the JSI and the IRC IRENE
from the Area Science Park from Trieste. The Italian-Slovenian meeting between companies and JSI researchers was focused
on the international technology opportunities in the field of ICT and security.

The project IRC Slovenia will end on 31 March 2008. The New Enterprise Europe Network project operation for
continuation and broadening of services  in Slovenia has been accepted for financing by the European Commission,
and it will start on 1 April 2008 under the coordination of the Jožef Stefan Institute.

In 2007 an active technology transfer policy, which is a part of the
Institute’s mission, has been introduced with the JoJoJoJoJožžžžžef Sef Sef Sef Sef Stttttefefefefefan Insan Insan Insan Insan Instituttituttituttituttituteeeee
TTTTTechnology Technology Technology Technology Technology Trrrrransfansfansfansfansfer Prer Prer Prer Prer Prooooojectjectjectjectject.  The main goal of the project is to form an
overall strategy and a procedure for technology transfer from the JSI to
industry and to help scientists in concrete cases. It is also necessary to
introduce technology management and with it an overview of the JSI’s
technologies available for transferring.
1. An analysis of the state of the art and procedures used at the JSI and elsewhere

has shown that  complete technology transfer can be achieved by providing
three steps: technology assessment and IP protection, technology promotion
and, finally, dissemination through technology-transfer R&D projects.
Networking was found to be crucial for performing those steps; therefore, two
networks have been organized. An internal TT network of the JSI is made up of
one Technology Liaison Officer per research department, who is informing us
about departmental potential/opportunities. The external network is formed of
representatives of the bigger Slovenian industrial enterprises, with the emphasis
on R&D representatives. Also, the IRC SME network is used in order to contact
small and medium-sized enterprises.

Figure 1: The main development area – added value has been created,
especially in the area where activities overlap. (A. Kornhauser)
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2. We have published a catalogue “Business opportunities of JSI”, which
was reprinted in the same year because of the large interest. A portal for
Technology Transfer of the Jožef Stefan Institute is being set up. Data on
the technologies of the JSI is also being included in different scientific
portals (e.g., ESA, ProTon).

3. Together with the IRC project Technology Transfer, R&D projects are
constantly promoted within the JSI and help with industry-JSI project
applications is provided. IP-protection counselling is offered and IP-
protection strategies are discussed with scientists in order to promote
the technical innovation towards industry. For this purpose the
collaboration with the Commission for Industrial Property of the Jožef
Stefan institute has been established.

Project activities that were directed towards stimulating the participation of
small and medium-sized companies (SMEs) in FP projects were carried out
in cooperation with the Centre for Knowledge Transfer in information
technologies from the JSI. Within the SSSSSet-up of a Collaborative Permanent
Network for Boosting the participation of Incubated SMEs in Innovation
Processes under FP6 Activities - Boos - Boos - Boos - Boos - Boost ITt ITt ITt ITt IT project we were targeting mainly high-tech companies, spin-offs and
members of technology parks and incubators. In 2007 we managed to prepare and submit seven new project
proposals and collect 15 new project ideas. This was achieved by informing SMEs about new EU calls, with workshops,
trainings and consulting about IPR, business plans, project proposals writing and their financial management.

Conducting research on the state of the art in particular fields of technology and on tools
used for technology transfer, we are optimizing the project work for technology transfer and
for company assistance.

As a support to the IRC project, on Eliminating Waste and Boosting Productivity in Transnational Technology
Transfer - Lean TTT - Lean TTT - Lean TTT - Lean TTT - Lean TTT project aims at developing ways of optimising standard methods of transnational technology
transfer of the IRC network. The idea comes from the Toyota production process (TPS, lean production). Based on
the analysis of the technology-transfer processes within the IRC project five pilot activities were tested. The positive
results of those tests will be the basis for the recommendations and orientating the improvement process of the
whole IRC network.

The goal of the Technological Innovation Network in the field of Information Systems - TINIS  TINIS  TINIS  TINIS  TINIS project is to give
a comparison of the innovation environment in partners’ regions in the field of information-communication
technologies. To reach this goal three events were organized in 2007, workshops in  Namur, Belgium and  Patras,
Greece and the final meeting in Brussels. The results of the project are published in seven catalogues: Help Tools,
Innovation Methods, Methods’ Formalization, User guide, Existing Networks, Networks observation and the Strategic
Plan for Network’s Creation, where the JSI was the leading partner. Also, two books have been published within the
project, Innovative methods and Case studies: Implementation of ICT technological Networks.

In 2007 a project within the EU’s FP6 named RRRRRegions fegions fegions fegions fegions for Ror Ror Ror Ror Researesearesearesearesearch – R4R ch – R4R ch – R4R ch – R4R ch – R4R was launched. It directly involves 9
partners from 8 regions in different countries of Europe. R4R aims at developing models for Knowledge Transfer in the
management of research policies at the regional level. The project has an ambition to develop a solid methodology for
the identification, modelling, adaptation and transfer of best practices, allow
the creation of a cooperation platform among European regions likely to
provide a concrete input to research-policies management at the regional
level in the years to come.

In the field of the popularization and promotion of
science and technology we are establishing and retaining
the Jožef Stefan Institute’s positive public image and
enabling the transfer of knowledge and technology to the
educational system and industry.

To promote and facilitate the organization of visits to the main site of
the JSI an internet portal for JSI visits has been set up as well as a network
of departmental coordinators for visits within the Communication ofCommunication ofCommunication ofCommunication ofCommunication of
TTTTTechnologyechnologyechnologyechnologyechnology project that has been organized. Three different programs of

Figure 2: Primary-school children visiting the Center for Electron
Microscopy (foto: M. Smerke)

The activities of the Technology Transfer Office are
directed towards the following strategic goals:

••••• Increasing the number of applied research
projects at the JSI.

••••• Creating an appropriate environment for the
development and execution of demanding
technological and business-oriented projects.

••••• Searching and implementing new ways of
technology and knowledge transfer from the
JSI into the business environment.

••••• Setting up technology management
••••• Positive evaluation and commercialization of

intellectual property
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JSI visits that can be managed at the same time are being offered to visitors.
More than 20 visits from different schools and industries have been managed
since September 2007. We have organized an open day in collaboration with
the Science Festival, organized by the Slovene Science Foundation. In two
days more than 240 visitors toured the JSI. Our proactive work is also
concentrated on connecting scientists to elementary and high-school interest
groups. In particular, different proposals for collaboration have been made
to Vič Gymnasium to broaden the collaboration of the JSI’s researchers with
natural sciences classes, which has been co-established by the JSI. Also, an
Institute Information Centre for journalists has been set up, and a web
newspaper, IJSplet. Several contributions, articles and interviews have been
produced and published for Slovene and EU media.

Within the technology transfer at the Jožef Stefan Institute
we participate in  technological projects.

Within the JSI CJSI CJSI CJSI CJSI Cyyyyyclocloclocloclotrtrtrtrtrononononon project a preliminary study of possibilities and
the effects of a cyclotron centre built at the JSI has been made and the topic

was presented at several meetings with departmental heads and researchers, Gorenje, the representatives of Russian
firms and the JSI’s leadership. By obtaining a cyclotron, new research possibilities would arise in physics,
environmental sciences, chemistry and biology. The cyclotron could also be used to produce radionuclides for
medical diagnostics.

Our office is also involved in NATO projects and other expert projects and is active in
transmitting its knowledge and experience to the less-developed parts of the world.

In 2007 the NNNNNAAAAATTTTTO RESCO RESCO RESCO RESCO RESCAAAAA project was continued jointly with collaborating partners from Kazakhstan,
Kyrgyzstan, Tajikistan and Uzbekistan, according to the project work plan. All of the planned radiological field-
assessment missions have been carried out and analytical services of the most important radionuclides in
representative specimens of investigated environments have been provided, thus enabling a basis for a preliminary
assessment of the radiation doses on populations of the general public living in these environments. The results
obtained have been favourably evaluated by NATO’s radiological experts committee and an extension of the project
for one additional year was proposed.

IntIntIntIntIntererererernationalisationnationalisationnationalisationnationalisationnationalisation of the IRC project activities was also an important issue in 2007.
Several informative events have been organised and conducted in
Kyrgyzstan related to technology-transfer matters, i.e., how to transfer
highly developed technologies from Europe to the Central Asian countries.
Several representatives from various academic and other organisations
(i.e., SMEs) actively participated in these events that were mainly focused
on the renewal of the uranium exploitation industry and relevant
associated environmental protection and security issues. These activities
are, in principle, also supported by the EC and the NATO Science for Peace
programme. Similar activities also started in Kosovo, at the university in
Priština and at the Pedagogical Faculty in Prizren. All with the long-term
goal to establish a regional technology transfer office, based on the
experience and knowledge from our technology-transfer office.

Organization of conferences, congresses and
meetings

1. Workshop Boost IT, Ljubljana, 27. 3. 2007
2. IRC Induction Workshop, Ljubljana, 8. 5. 2007 – 11. 5. 2007
3. Seminar Boost IT, Rijeka, Croatia, 30. 5. 2007

Figure 4: Visit from a secondary school to the Jozef Stefan Institute
(foto: K. Žagar)

Figure 3: Children  from Trnovo Nurseryschool  carrying out experiments
with sound (foto: O. Magušar)
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BIBLIOGRAPHY
ORIGINAL ARTICLE
1. Meleq Bahtijari, Peter Stegnar, Zahadin Shemsidini, H. Ajazaj, Y. Halimi, Janja Vaupotič,

Ivan Kobal
Seasonal variation of indoor air radon concentration in schools in Kosovo
In: Radiat. meas., Vol. 42, pp. 286-289, 2007.

REVIEW ARTICLES AND CHAPTERS IN BOOKS
1. Špela Stres

Dr. Špela Stres, univ. dipl. fiz.
In: Fizika, moj poklic: življenje in delo naših fizičark, Marta Klanjšek Gunde, ed., Maja
Remškar, ed., Marija Ipavec, ed., Nadja Železnik, ed., 1. izd., Ljubljana, Društvo jedrskih
strokovnjakov Slovenije, 2007, pp. 92-93.

PUBLISHED CONFERENCE PAPERS
Invited Paper
1. Špela Stres, Rok Pestotnik

Analysis of possibilities for a spin flip in high energy electron ring HERA

In: Proceedings of the 17th International Spin Physics Symposium: Kyoto, Japan, 2-7
October 2006(AIP conference proceedings, vol. 915), Melville, American Institute of
Physics, 2007, pp. 885-891.

Regular Paper
1. Špela Stres

Spin flip in high energy electron rings
In: 2007 IEEE Nuclear Science Symposium & Medical Imaging Conference: October 27 -
November 3, 2007, Honolulu, Hawaii, USA, Piscataway, Institute of Electrical and
Electronics Engineers, 2007, pp. 1687-1690.

SPECIALIZATION THESIS
1. Marjeta Trobec: Development of technology networks in Slovenia (Asst. Prof. Mateja

Drnovšek)

INTERNATIONAL PROJECTS
1. Regions for Reseach

R4R; 6. FP; 042981
EC; Joanna Szyfter, Stockholm Region Office, Brussels, Belgium; Stockholmsregionens,
Europakommitte, Stocholm, Sweden
Matjaž Rus, B. Sc.

2. Eliminating Waste and Boosting Productivity in Transnational Technology Transfer
LeanTTT, 6. FP; 030648
EC; Bjorn Westling, IVF Industrial Research and Development Corporation, Moelndal, Sweden
Marjeta Trobec, Spec. for International Affairs

3. Set-up of a Collaborative Permanant Network for Boosting the Participation of
Incubated SMEs in Innovation Processes under FP6 Activities
Boost-IT, 6. FP; 023437
EC; Eurique Neves, Inovamais - Servicos de Consultadoria em Inovacao Technologica,
Matosinhos, Portugal
Prof. Peter Stegnar

4. Innovation Relay Centre of Slovenia
Si-IRC-04-08, 6. FP; 510419 (IRC 6)
Alice Wu, European Commission, DG Enterprises and Industry Innovation Policy D/2
„Supoport for Innovation“, Brussels, Belgium
Prof. Peter Stegnar

5. Technological Innovation Network in the Field of Information Systems
TINIS
INTERREG IIIC, West Zone
EC; Veronique Pirot, INFOPOLE Information Systems, Namur, Belgium
Andrej Gyergyek, B. Sc.

6. Uranium Extraction and Environmental Security in the Central Asian Republics
NATO SfP - Uranium Extraction Legacy
ESP.EAP.SFPP 981742
NATO Public Diplomacy Division, North Atlantic Treaty Organisation, Brussels, Belgium
Prof. Peter Stegnar

7. Assistance in the Development of Conceptual Desing for LILW Repository in Slovenia
2003/5812.08.01
Michael Egan, Quintessa Limited, Oxfordshire; Warrington, Great Britain
Prof. Peter Stegnar

NEW CONTRACT
1. Cofinancing and cooperation on common INTERREG project

University of Ljubljana,  Faculty of Electrical Engineering, Tržaška 25, Ljubljana
Prof. Peter Stegnar

VISITORS FROM ABROAD
1. Estelle Colmeraurer, Midlands Innovation Centre, Coventry, Great Britain, 21. 2. 2007 – 23. 2. 2007
2. Arvid Paasche, Thelma AS, Trondheim, Norway, 11. 6. 2007

3. Bertrand Dessart, IRC Secretariat Luxemburg, Luxemburg, Belgium, 19. 6. 2007
4. Sergei Kebadze, Technomedexport, Sergei Kotov, Technomedexport, Afanasy Andreev

Pavlovič, IONIKS, Moscow, Russia, 26. 7 .2007 - 27. 7. 2007
5. Prof. dr. Zahadin Shemsidini, Meleq Bahtijari, University of Pristina, Pristina, Serbia,

23. 9. 2007 – 28. 9. 2007

STAFF
Technical officers
1. David Aleksander Fabjan, B. Sc., left 1. 10. 2007
2. Andrej Gyergyek, B. Sc.
3. France Podobnik, B. Sc.
4. Matjaž Rus, B. Sc.

5. Marjeta Trobec, B. Sc.
Technical and administrative staff
6. PrPrPrPrProf. Drof. Drof. Drof. Drof. Dr. P. P. P. P. Peeeeettttter Ser Ser Ser Ser Stttttegnar**, Headegnar**, Headegnar**, Headegnar**, Headegnar**, Head
7. Dr. . . . . Špela Stres
8. Sonja Živkovič

** Part-time faculty member
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