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Fig. 1. Geometry of the electronegative magnetized plasma
sheath model.
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Fig. 2. The effects of negative ions concentration and temperature on the lower limit of ion Mach number (v =0.1, B=0.1T,
0 =30°, Ep =0.05, nw = 0.3): (a) Boltzmannian model; (b) reflection model.
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Eo = 0.05).
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Effects of reflection of electrons and negative ions on
magnetized electronegative and collisional plasma sheath”
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Abstract

The effects of the reflection of electrons and negative ions in magnetized electronegative and collisional
plasma sheath on the Bohm criterion and the sheath structure are numerically investigated. The Bohm criterion
expression of the sheath with considering the reflection of electrons and negative ions is derived theoretically.
The lower limit of ion Mach number versus parameters and the distribution curve of charged particle density in
sheath are obtained by numerical simulation when Boltzmannian model and reflection model are applied to
electrons and negative ions. The results show that the upper limit of ion Mach number is identical to that of
Boltzmannian model, but their lower limit expressions are different. The lower limit of ion Mach number in the
reflection model is also related to the wall potential, and with the increase of the wall potential, ion Mach
number first increases and then remains unchanged after reaching the same value as that from Boltzmannian
model, and the speeds of their reaching the maximum values are different due to the difference in sheath edge
negative ion concentration and temperature. In both Boltzmannian and the reflection model, the lower limit of
the ion Mach number decreases with the concentration of the negative ion at the sheath edge increasing and the
negative ion temperature decreasing, but the maximum value is smaller in the reflection model. The lower limit
of ion Mach number for each of the two models increases with sheath edge electric field increasing, but increases
faster and the final value is larger in Boltzmannian model. The lower limit of ion Mach number for each of the
two models decreases with the increase of collision parameter or magnetic field angle, but decreases faster in
Boltzmannian model with the increase of collision parameter or magnetic field angle. The lower limits of ion
Mach number in the two models tend to be the same with the increase of magnetic field angle. When the wall
potential is small, the reflection of electrons and negative ions has a great influence on the sheath structure.
When the wall potential is large, the reflection of electrons and negative ions have little effect on the density

distribution of charged particles in the sheath.
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