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Abstract: The linear theory together with the self-consistent nonlinear theory are applied to systematically study
the stability of a Ka-band TE;; mode ultra-high gain gyrotron Traveling-Wave Amplifier (gyro-TWA). The
analysis reveals the differences between the forward-wave absolute instability and the backward-wave oscillation, as
well as the suppressing effect to these self-excited oscillations by using distributed loss technique. Using properly
down-tapering the magnetic in the nonlinear stage to improve the stability of the system is proposed for the first
time. Based on the analysis, a Ka-band TE;; mode gyro-TWA with ultra-high gain ability is designed, which
adopts an electron beam with voltage of 100 kV, current of 7 A, velocity spread of 5%, and is capable of obtaining

the —1 dB saturated bandwidth about 5 GHz and the highest gain about 80dB.
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