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Development of broadband high power millimeter wave fast switching device using
natural vibrations

Saigusa, Mikio

3,400,000

MHD

300
Hz 108mm 2 mm
170 GHz 3.4 kHz

kHz
50% on/off

on/off

An electron cyclotron current drive (ECCD) is useful tool for controlling

MHD instabilities with pulse modulated gyrotron operations. Several types of fast directional switch

(FADIS) using frequency modulation were proposed for improving a stabilizing efficiency of MHD
instabilities. However, the optimized operation of high power gyrotron demands the specified
start-up scenario for suppressing mode competitions, so that the pulse modulated operation and the
frequency modulation should be avoided.
A new fast directional switch for high power millimeter waves using a natural vibration of a
reflector was proposed for an electron cyclotron current drive system of a fusion experimental
reactor. The principle is the triangle ring resonator of circular corrugated waveguides with a
vibration reflector driven by four piezoelectric actuators around the natural frequencies. The
switching frequency was obtained up to 3.4 kHz at a millimeter wave frequency of 170 GHz in low
power test.
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