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Multi-frequency gyrotron with multi-cavity configurations
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We have developed a high-frequency gyrotron that provides a large number
of oscillation frequencies in the terahertz range. In this study, the number of oscillation modes
(frequencies) has been increased by adopting a two-stage and then a three-stage cavity resonator in
a gyrotron. The oscillation experiments showed that oscillation in many modes, which could not be
obtained with a single resonator, was possible. 22 modes were observed in the two-stage resonator
and 28 modes were observed in the three-stage resonator in the frequency range of 110 to 220 GHz. In

addition, continuous frequency tunability was realized with backward wave oscillation, and the
occupancy rate in the same frequency range was about 27% for the two-stage resonator and about 30%
for the three-stage resonator. The output power is more than several watts making it applicable to a
wide range of applications. This improvement in frequency tunability enhances the versatility of
the gyrotron as a terahertz source.
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