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An array of monolithically fabricated
nanoklystrons has been proposed as a fre-
quency-agile and/or redundant source of
electromagnetic radiation at frequencies
ranging from about 0.3 to about 3 THz.
Each nanoklystron would, as its name sug-
gests, be a very small klystron. Like other
klystrons, a nanoklystron would operate at
a frequency determined primarily by the
dimensions of its resonant cavity and the
spacing of its electron-bunching grids, with
some dependence on applied voltages. An
individual nanoklystron could be fabricated
in top and bottom halves from silicon
wafers and would contain an integral out-
put waveguide and feed horn (see Figure
1). In typical operation, a nanoklystron with-
out a mechanical tuner would generate
power only at a fixed frequency. Thus, fre-
quency agility and/or redundancy could be
obtained by incorporating into the array
multiple nanoklystrons that are pretuned to
generate signals at all required frequencies.

The array of nanoklystrons would be fab-
ricated in substantially the same manner as
that of a single nanoklystron, except that the
nanoklystrons would be spaced at angular
intervals near the periphery of the wafer. The
output port of each nanoklystron would
then be oriented along the edge of the
wafer (see Figure 2). Each nanoklystron
would be fabricated to oscillate at a different
predetermined frequency within the desired
output band. A particular frequency would

be selected by indexing the wafer.
The dimensions of silicon wafers [the pre-

sent industry standard diameter is 8 in. (≈20
cm)] and the horn dimensions required for
operation in the intended submillimeter
wavelength range are compatible with mak-
ing thousands of nanoklystrons on a single
wafer in a single production run. Contact
pads for supplying power to individual kly-
strons could be formed on the top and bot-
tom of the disk, and registration notches
could be formed at corresponding angular
locations on the top or bottom of the disk;
this would make it possible to simply rotate
the disk to a detent at a designated angular
position in order to obtain radiation at the
frequency of the nanoklystron at that posi-
tion. The contacts and detents would be

arranged so that the feed horn of the select-
ed nanoklystron would be in the proper
position for output coupling.
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Array of Nanoklystrons for Frequency Agility or
Redundancy
Multiple, individually selectable klystrons would be contained in a single, compact unit.
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Figure 1. A Nanoklystron would resemble a conventional klystron but would be many times
smaller, with resonant cavities formed by micromachining in silicon.
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THE LOWER OF TWO VACUUM-SEALED HALF DISKS
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Figure 2. An Array of Nanoklystrons with integral output waveguides and feed horns would
be fabricated in top and bottom halves of a disk made from silicon wafers. A desired nanokly-
stron would be selected by rotating the disk to register the top and bottom power contact pads
of that nanoklystron with fixed top and bottom contacts.
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Proposed Fabrication Steps

The nanoklystron in and of itself is a valuable component for THz applications. The
only missing element is frequency agility. The concept presented in this report
solves this problem by forming many nanoklystrons in a single monolithic process-
ing run. Each nanoklystron is tailored to operate at a specific frequency. By
increasing the host wafer diameter hundreds of frequencies can be targeted, all with
similar output beam properties. Simple rotation of the wafer brings a particular
nanoklystron tube into proper beam position.

**Please obtain references from sources l isted.
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