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Beam-wave interaction analysis of gyrotron-traveling-wave tube
based on a lossy dielectric-lined waveguide *

Du Chao-Hai"* " Liu Pu-Kun"  Xue Qian-Zhong"
1) (Key Laboratory of High Power Microwave Sources and Technologies, Institute of Electronics,
Chinese Academy of Sciences, Beijing 100190, China)
2) (Graduate University of Chinese Academy of Sciences, Beying 100049, China)
(Received 24 August 2009 ; revised manuscript received 22 October 2009 )

Abstract

A lossy ceramic-loaded waveguide is positive to promote the stability and performance of the gyrotron traveling-wave
amplifier (gyro-TWT). In this paper we develop the electron cyclotron maser linear theory on the basis of the field
expressions in the lossy ceramic-loaded waveguide. By systematic numerical calculation, we find that both the field
patterns and the dispersion curves have one-to-one mapping relation between the modes in ceramic-loaded waveguide and
that in empty cylindrical waveguide. With the Laplace transform, the linear theory could calculate the field profile and the
threshold of an absolute instability oscillation. The linear theory is also used to study the influence of the magnetic,
current and ceramic layer on the amplification characteristics. These results are promotive to the application of the lossy

ceramic in a gyro-TWT and the development of the high stable gyro-TWT.

Keywords: lossy dielectric, gyrotron-traveling-wave tube, linear theory, stability
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