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Fig. 1. Schematic diagram of the magnetized plasma sheath.
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Fig. 2. Electron velocity distribution and its influence on electron number density under different non-extensive parameter g¢:

(a) Normalized velocity non-extensive distribution of electron; (b) electron number density distribution.
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Fig. 5. Normalized density of secondary electrons at the sheath edge versus non-extensive parameter ¢ (a) Density of secondary

electrons at the sheath edge for different values of v and €; (b) density of secondary electrons at the sheath edge for different kinds

of plasma.
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Abstract

In this paper, the effects of non-Maxwellian distribution of electrons on the characteristics of magnetized
plasma sheath with secondary electron emission are investigated by using a magnetic fluid model of one-
dimensional velocity and three-dimensional space. The velocity of electrons follows the non-extensive
distribution, and the ions are magnetized in a magnetic field with a certain tilt angle relative to the wall. The
effects of the non-extensive electron distribution parameter ¢ and the magnetic field strength and angle on the
Bohm criterion, the floating wall potential, the secondary electron number density at the sheath edge, the
sheath thickness and the ion velocity are studied by establishing the self-consistent equations. When the
electron velocity distribution deviates from the Maxwellian distribution, the results show that as the g¢-
parameter increases, the value of the Bohm criterion decreases, the floating wall potential increases, the number
of secondary electrons at the sheath increases, the sheath thickness decreases, the number density of ions and
electrons decline faster, the number density of ions near the wall is higher, and the velocities of the ions in the
three directions are all reduced. In addition, as the magnetic field strength increases, the sheath thickness
decreases, and the number density of ions and electrons in the sheath area decrease rapidly; the larger the
magnetic field angle, the more significant the influences of the parameter ¢ on the wall potential and the sheath
thickness are, while the velocity component of the ion in the z-direction decreases with the increase of the
magnetic field angle, but in the case of super-extensive distribution (¢ < 1), the velocity change near the wall
presents an opposite trend, the increase of magnetic field angle causes wall velocity to increase; when it is close
to Maxwellian distribution (¢ — 1), the velocity near the wall does not depend on the change of the magnetic
field angle and basically tends to be identical; in the case of sub-extensive distribution (¢ > 1), the velocity near

the wall decreases with the magnetic field angle increasing.

Keywords: non-extensive distribution, secondary electron emission, magnetized sheath, Bohm criterion

PACS: 52.25.Xz, 52.40.Hf, 52.40.Kh, 52.65.—y DOI: 10.7498/aps.70.20211061

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11975062, 11605021, 11975088) and the
China Postdoctoral Science Foundation (Grant No. 2017M621120).

1 Corresponding author. E-mail: duanping@dlmu.edu.cn

245201-10


http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1017/S0022377814000981
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.5005582
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.3374429
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.1063/1.4906355
http://doi.org/10.7498/aps.70.20211061
http://doi.org/10.7498/aps.70.20211061
mailto:duanping@dlmu.edu.cn
mailto:duanping@dlmu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

