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Monte-Carlo method of computing multipactor
threshold in microwave devices®

Lin Shu  Yan Yang-Jiao Li Yong-Dong' Liu Chun-Liang

(Key Laboratory for Physical Electronics and Devices of the Ministry of Education, Xi’an Jiaotong University, Xi’an 710049,
China)
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Abstract

In order to find a rapid and accurate numerical method to compute the multipactor threshold in microwave de-
vice, three enhanced Monte-Carlo (MC) methods are proposed which are single particle-multiple collision MC, multiple
particle-single collision MC and multiple particle-multiple collision MC method. The three MC methods all give the
random nature of the secondary electrons, including their initial energies, phases and angles. And in all of the methods,
the electron trajectory is computed with Runge-Kutta method and the secondary electron yield (SEY) per collision is
computed with Furman model. The effective SEY is taken as the criterion to judge whether multipactor occurs, the
definition of which is a little different from those of the three MC methods. As a verification, the multipactor in a
parallel plate transmission line is investigated with the presented MC methods and the traditional MC method. The
numerical results of the four MC methods are compared with the results of the statistical theory. It is demonstrated

that the single particle-multiple collision MC method has the smallest error and the best stability.

Keywords: multipactor threshold, parallel plates transmission line, Monte-Carlo method

PACS: 79.20.Hx, 73.43.Cd DOI: 10.7498/aps.63.147902

* Project supported by the National Natural Science Foundation of China (Grant No. 51277147).

1 Corresponding author. E-mail: leyond@mail.xjtu.edu.cn

147902-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.147902

	1引 言
	2传统蒙特卡罗方法
	Fig 1
	Table 1


	3改进的蒙特卡罗方法
	Table 2
	Table 3
	Fig 2
	Table 4
	Table 5


	4模型计算结果与分析
	Table 6
	Fig 3
	Table 7
	Fig 4


	5结 论
	References
	Abstract

