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具有高稳定性的模式选择电路回旋行波管放大器
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摘要 该文基于线性理论和自洽非线性理论，对具有模式选择特性的损耗陶瓷和金属环交替加载的Ka波段TE01模回旋行波管放大器进行理论建模

和稳定性分析。分析表明损耗陶瓷加载波导具有模式选择特性，其传输特性类似于光滑圆波导；稳定性分析揭示了互作用系统自激振荡的内反馈

机制。将理论分析与美国海军实验室的实验工作进行了比较，证明了该文理论模型的可靠性。该文的理论模型对回旋行波管放大器的设计具有一

定的指导意义。
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Abstract： This paper devotes to modeling and the stability study of a Ka-band TE01 mode gyrotron Traveling-Wave 

Tube (gyro-TWT) based on a modal selective circuit alternately loaded with lossy ceramic shells and metal rings. The 

linear theory and the self-consistent nonlinear theory are applied to analyze the stability of the equivalent interaction 

circuit. The study reveals that the lossy dielectric-loaded waveguide is with modal selective ability, and its propagation 

characteristics are similar to that of the circular empty waveguide. The internal feedback physics of the self-excited 

oscillations are revealed in the stability analysis. The consistency between the theoretical analysis and the experimental 

tests of American Naval Research Laboratory indicates the reliability of this study. The theoretical model in this paper 

brings guidance for future designing a gyro-TWT. 
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