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Development and test of 140 GHz / 50 kW Gyrotron

MA Guo-Wu, HU Lin-Lin, ZHUO Ting-Ting, SUN Di-Min, HUANG Qi-Li, ZENG Zao-Jin, JIANG Yi
(Institute of Applied Electronics, China Academy of Enginnering Physics, Mianyang 621900, China)

Abstract: Gyrotron can achieve high peak power and high average power output in millimeter wave and terahertz band,
which has important application requirements. Based on the beam wave interaction theory of gyrotron, a 140GHz gyro-
tron is designed for test and aging process of the relevant elements of electron gyrotron heating in magnetic confinement
fusion. The goal is to achieve a maximum output power of not less than SOKW which can operate in pulse and continu-
ous mode, and a certain range of frequency and power adjustment to meet the needs of the test. According to the design
results, the gyrotron is developed and tested. A maximum output power of 56 kW is achieved corresponding to the cath-
ode voltage of -37. 2 kV, the modulation anode voltage of -12. 19 kV, the second anode voltage of +11 kV, the beam
current of 3.4 A and the magnetic field of 5.3 T. The power can be adjusted by changing beam current and magnetic
field. In the same way, the frequency can be adjusted within 80 MHz. The theoretical calculation results of starting cur-
rent, power and frequency are compared with the experimental results, which are in good agreement. In the preliminary
experiment, overheating of the window was observed with an output power of 52 kW for 30s’ operation, so the continu-
ous operation experiment was carried out with the power reduced to 20. 3 kW, under this power level, the continuous
operation state of the gyrotron is stable, which can be used for the subsequent work for test and aging of fusion ele-
ments.
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which the yellow line is voltage on cathode with detection ratio

Signal waveform monitored by oscilloscope, in

of 2 000: 1, the green line is emission current with detection
ratio of 1:1, the blue line is microwave signal on the detector,

the red line is IF signal of harmonic mixer
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