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Research on non-linear beam-wave interaction of
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Abstract
Gyro-TWT is one of the most promising candidates for the transmitter microwave source of the next generation
imaging radar; meanwhile, it plays an important role in national security. Gyro-TWT with helical waveguide is capable
of generating broad-bandwidth radiation and highly stable. In this paper, we derive the dispersion equation of helical
waveguide and the non-linear theory for calculating the beam-wave interaction. Numerical stimulations basically accord
with the experimental results. We design a W-band Gyro-TWT operating with a 80 keV, 5 A electron beam, producing
an output power of 142 kW with 3 dB bandwidth 4.5%, central frequency 95 GHz, and saturation gain 52 dB. In the end,

we calculate the effects of the changes of voltage, current and input power on the output performance of Gyro-TWT.

Keywords: Gyro-TWT, helical waveguide, non-linear beam-wave interaction

PACS: 02.10.Yn, 33.15.Vb, 98.52.Cf, 78.47.dc DOI: 10.7498/aps.63.080201

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61072024, 60971072).

1 Corresponding author. E-mail: pkliu@pku.edu.cn

080201-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.080201

	1引 言
	Fig 1
	Fig 2


	2螺旋波纹波导的色散特性
	Fig 3

	3电子运动方程
	Fig 4

	4注波互作用方程组
	Fig 5

	5数值分析
	Fig 6
	Fig 7
	Fig 8
	Fig 9
	Fig 10
	Fig 11


	6结 论
	References
	Abstract

