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The analysis of electron transport coefficients in CFs molecular gas
by multi-term approximation of the Boltzmann equation
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Abstract

An accurate cross sections set are necessary for the quantitatively understanding and modeling of
plasma phenomena. By using the electron swarm method, we determine an accurate electron cross
sections set for objective atoms or molecule at low electron energy range.

In previous paper, we calculated the electron transport coefficients in pure CF4 molecular gas by using
two-term approximation of the Boltzmann equation. And by using this simulation method, we
confirmed erroneous calculated results of transport coefficients for CF4 molecule treated in this paper
having ‘C2v symmetry’ as C3Hsz and CsFs which have large vibrational excitation cross sections which
may exceed elastic momentum transfer cross section.

Therefore, in this paper, we calculated the electron transport coefficients(W and NDL) in pure CFs; gas
by using multi-term approximation of the Boltzmann equation by Robson and Ness which was
developed at James-Cook university, and discussed an application and/or validity of the calculation
method by comparing the calculated results by two-term and multi-term approximation code.

Key words : electron collision cross sections set for CFs gas, two-term approximation of the Boltzmann
equation, multi-term approximation of the Boltzmann equation, W, ND.
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Fig. 1. The set of electron collision cross sections

set for CF4 molecular.
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Fig. 2. The electron drift velocity in pure CFy

-/

/.

AN
-
ﬁ . N 3
0"‘ ‘\ +,’:
A \ i
" v
4
» Experiment e )
Two-term "’.’
=+ ++ Multi-term -y,

107 10" 10" 10’ 10'
E/N (Td}

38 3. CFEARVr2eA e ZFWHAF (DS
ZIAEAFLEMNSe] F
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