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Fig. 1. Schematic diagram of plasma sheath.
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Fig. 2. Critical Mach number versus nonextensive paramet-
er q for different values of secondary electron emission coef-

ficients (y =0, y=0.4 and v =0.8).
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Fig. 3. Wall potential versus nonextensive parameter ¢ for different values of secondary electron emission coefficients
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Effects of g-nonextensive distribution of electrons on
secondary electron emission in plasma sheath®
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Abstract

A one-dimensional fluid model is used to investigate the characteristics of secondary electron emitted by
the interaction between electrons and the wall in plasma sheath with nonextensive electrons. The study focuses
on the effects of electron nonextensive parameter on Bohm criterion, the wall potential, the critical emission
coefficient of secondary electrons and the density of seconday electrons in plasma sheath through numerical
simulation. Some conclusions are obtained. It is shown that secondary electron is significantly affected by
electron nonextensive parameter. Whether the electron distribution is superextensive or subextensive, the
critical Mach number at the sheath edge increases with the secondary electron emission coefficient increasing,
but decreases with ¢-parameter increasing. The increase of ¢-parameter can cause the wall potential to increase
and the critical emission coefficient of secondary electron at the wall to decrease. And for different types of
plasmas, the effects of nonextensive parameter on the critical emission coefficient of secondary electron are
different. The larger the mass number of ion in plasma, the smaller the influence of nonextensive parameter on
the critical secondary electron emission coefficient will be. In addition, the increase of nonextensive parameter
can result in the decrease of the sheath thickness and the increase of the number density of secondary electrons.
It is found that the superextensive electron distribution has greater influence on the characteristics of secondary

electron emission in plasma sheath than the subextensive electron distribution.

Keywords: secondary electron emission, nonextensive, plasma, sheath
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