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A Numerical Analysis of Electron Transport Parameter in Methane Gas using
Boltzmann Equation and Monte Carlo Method

Exp %”éi#h-} EH2HE 0|88 HETIAY

S, BYE", 4T
{Sung-Chul Ha*, Byoung-Hoon Chun**, Byoung-Doo Song*)

Abstract

This paper describes the information for quantitative simulation of weakly ijonized plasma, We must
grasp the meaning of the plasma state condition to utilize engineering application and to understand
materials of plasma state. The electron transport characteristic in CH, has been analyzed over the E/N
range of 01~300(Td) at the 300(°K) by the two term approximation Boltzmann equation method and
Monte Carlo Simulation. A set of electron collision cross section has been assembled and used in Monte
Carlo simulation to predict values of swarm parameters, Boltzmann equation method has also been used
to predict swarm parameter using the same cross sections as input. The behavior of electron has been
calculated to give swarm parameters for the electron drift velocity(W), diffusion coefficients(D), the ratio
of diffusion and mobility(D/#), mean energy(e). The electron energy distribution function has been ana-
lyzed in CH, at E/N=10 and 100 for a case of the equilibrium region in the mean energy. The results
of Boltzmann equation and Monte Carlo Simulation have been compared with experimental data by
Ohmori, Lucas  and Carter. The swarm parameters from the swarm study are expected “to. sever as a
cntzcal test of current theories of low energy scattering by atoms and molecules
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