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Effect of a planar metamaterial on the efficiency improvement and
parasitic oscillations suppression of a meander-line slow wave
traveling wave tube

LI Zhou-Qi-Jun'?*, WEN Zheng'?, ZHANG Zhi-Qiang", LUO Ji-Run'”
(1. Key Laboratory of High power Microwave Sources and Technologies, Aerospace Information Research

Institute, Chinese Academy of Sciences, Beijing 101407, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: An open rhombus metamaterial structure is proposed to suppress the parasitic mode oscillations and improve
the beam-wave interaction efficiency of a U-shaped meander-line slow wave traveling wave tube. The effect of the meta-
material on the surface E-field enhancement of the beam-wave interaction and the suppression of the parasitic oscilla-
tions were discussed through the combination of the circuit design with the numerical simulation optimization by consid-
ering the resonant performance of the metamaterial unit, the coordination of the matamaterial with the slow wave struc-
ture, the realizability and simplicity of the circuit structure. The simulated results of a Ka-band U-shaped meander-line
slow wave traveling wave tube show that this metamaterial is effective in suppressing the parasitic oscillations and im-
proving beam-wave interaction efficiency, which is of great significance of improving the stability of this kind of travel-
ing wave tube.

Key words: metamaterial, meander-line slow wave structure, beam-wave interaction efficiency, parasitic oscillation
suppression
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Table 2 Metamaterial size parameters
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