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The purpose of the research program is ¢o verify a new principle for a high-power microwave
pulse source utilizing a superconducting lead cavity for energy storage. Our proposal will be
especially attractive in mm microwave regions where high-power sources are costly.

The apparatus consists of two steps of operation: the first is to store a large energy in a super-
conducting cavity with long time constants and the second is fo extract a high-power from it. The
second step, i.e., the microwave switching from the cavity has not been studied in the past, and
it is the main subject in the present program. Two possibilities, a mechanical and a discharge
switches, are here tried and the prospects for putting them into a practical use are discussed as
follows:

1. Mechanical switching

A mechanical switch which consists of a cut-off waveguide and a magnetically driven movable
center conductor is installed in a lead electroplated cylindrical cavity of TEg: mode with the
unloaded Q value of 2.9x107 and the resonant frequency of 2.87 GHz. A circuit for automatic
frequency control is improved to feed stable RE power to a high Q cavity, As a result, stable
power injection to the cavity is realized even under the critical coupling condition where usually
AFC becomes infTective. The maximum and averaged pulsed power gain of the microwaves are,
respectively, 10dband 8 db. The time width of the obtained pulses is about 0.5 msec. Theoretical
analysis applicable to the practical experiment of the mechanical microwave switch is carried out.
It is shown that the experimental results of power gain and pulse waveform are reasonably explain-
ed by our apalysis. Moreover, an improvement of power gain is discussed on the basis of the
analysis.

II. Discharge switching

Since the switching time of the mechanical devices cannot be much less than 1 msec, other
possibilities for microwave switching must be explored. Here, stored energy in the cavity is
released to an output circuit in a short time by a discharge switching. A TEgu mode cylindrical
cavity made of copper whose inner surface is electroplated by lead is installed inside a cryostat.
The resonant frequency of the cavity at 3.0 K is 2.868 GHz and the unloaded Q value is 3.6 X109,
A CW microwave power is incident on an input port to store the energy at the critical coupling
condition, A small semicircular glass tube with two electrodes and rarefied helium gas inside is
set at an output port. Pulsed discharge current of the order of 100 A and time width 0.4 psec
produces high-density plasmas which are equivalent to a metal loop antenna. Qutput puises greater
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than 350 times the input CW power fed to the cavity are obtained. The time width of the output

pulses is 0.175 psec.

The charactetistics of the discharge switching are measured in detail. It

is emphasized that the apparatus can be developed to mm microwave pulse production and that
the output power can be increased within the limit of RF breakdown inside the cavity.
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