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Abstract

This paper describes the information for quantitative simulation of weakly ionized plasma. In
previous paper, we calculated the electron transport coefficients in CFi+Ar gas mixture by using
two-term approximation of Boltzmann equation. but there is difference between the result of the
two-term and the multi-term approximation of the Boltzmann equation in CF: gas. Therefore, in this
paper, we calculated the electron drift velocity (W) in CFi+Ar gas mixture for range of E/N values
from 0.01~500[Td] at the temperature was 300[K] and pressure was 1[Torr] by multi-term
approximation of the Boltzmann equation by Robson and Ness., The results of two-term and
multi-term approximation of the Boltzmann equation has been compared with each other for a range of

E/N.
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Fig. 1 The electron collision cross section set
for CF4 molecular gas
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Fig. 2 The electron collision cross section set
for Ar atom gas
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Fig. 3 The comparison of electron driff

velocities in CF4+Ar gas mixture

(28 3] 2324 B2 A4 oAl
Bagh drAdAg ol&3tdq Z+F 1%, 5%, 10%9
CFs4 $x}7}*9} Ar QA7 28 EFH 772

ol54 %= &4 CF Ex7t2 2 &4 Ar 937}
298] ole&E ANE vlaste vehd el

28 oA B Ohg 24 B2 1A HE o
g35ta AL Ar 9RAAY ARl FEE AN
= ANE Hol7t gl Aoz EQHAeH, 28 2
AL Bz B3R slied dojzxl Ayt oF
e 2 Futste o ZAL YT vl 2
A £ o, B3 O3 ZA Y 24 &
A% 28 ZAF 7|HoRE FH3E ANE AL 4
Ao A& ¢ 5 Avh(9] &AL, &4 CFy 27}
28] HAA|FEET 28 TAF BaT WA o
4% FAAN A gy 2AF B2 B g
o] &% FX A AFAlolo] & ZolF Holm g
th ol CFs #A7E27E 7H 1 e @4 FES
HAQ FEFHHBFGHEARG vEHZEERFQY
AFsA7igdHoe] A 4FE vA7] GEo CFy
ATt 2AAM T 28 2AF 7|2 Qo At
AdZAFe} & Aol vehdlo] 28 A BxT
WA Y EY o ZAF el AEgd Ao
FEEE AEE £ UAdE AE ¢ F A

oetA] EFF HE dddd AP RTMES
A E Ar 9372 CF4 A7t g EYI
ARl 54T E AT Z$ CFy BEAVL29 uigh
AZFE9HEYY Ao L}EM_ RAE  FAs

O

30

- 1181 -



ades  Euet daglel  10%, 5%9
CFs+Ar E7t20lA CFy BA7b29] o] F
3] @& 1%9] CFs+Ar E§7b20] o277 4
R ey B 2g3Abs gty Ane
stolde vehin goh wabd ohEFel Ar 94
Fhxo] 2%9) CFy BA7I2E Y8R, Ar ¥
A7 2o $EFHUIAAUH| CFy EA7F2S
o] RTME 7IAlz Qlo], 8L stz vadF
Edd o] ggko] AUz A YElUE T
Zro]l & ste] Edulet AHglol wFddAee
ga Bxu WA 28 24 dMoze HEH
AR FHEE A7) oFHE F3hol EAE A
& Atk E£F CPs+Ar E87t29 ARl F
£5E 2gAA ey bispgo] we oA |
AolA wgdFEORYY Pgo oEEHET}
Zrhset oAl Zaste R7u (Negative
Differential Conductivity, NDC) @4o] W& +3t
oM Ztzt vehgen, 1%elAE 10[Td), 5% A
= 30[Td], 10%e] CFs+Ar &§7k2elA 50[Td]
B3dA Ar 4729 o] FEEst AXsE A
£ ¢ F Ak

5.4 E

AAE AN AEHE 28 SAS 0
2x 22w $A4 Ad F A ned 29
A 22w $AAE A gou, Ar 93
Azt Zol Re U Wl HHFELUA
o RTM®| #%9 Huglel g5oz &AL 73
$ AAFEAF V2 H8Y 12 2% 24
st Th 2} 2aw 3Ry Foode wedE
go Jgoz BANE AP Aojgel 2
ool 2% 2AMOZE FE3 HAL + e A
Al EEEE AL + AUou, CFy 2A7h2s}
2ol MY 2EVAH (53 AFeirgRD)o] A
WA A Baodgge 28 24 fozE
49Y ARIFEEE 7] o Aol ¥AF
Atk E, CFs + Ar E¥7hae] o458 4
2@ ot Ar 9A7t2 AAE eEFEIE
WA RTMo| CF, 2A7hast g& oA Joel
N &Asy] A, g en faglel CF ¥
Arhael weggFEUUAe dgo] vt A
& BAFAT. BEA AAE FAALL 2F2A
s garea 2aw $A4 Agae 39,

=

g3 Auglol MwgsEUELe wyIETY
Aol vt Avhi} JH& WALt w4
@ w¥e 49T wast g

Zn 28

(11 A¥E, 383, 28 24 B27 934 $
o] 8% CFy £A7t29 HAAFFASFY 3
A7, FFANAAAEYS], FAIg &g,
29-32, 2001.

[2] R. E. Robson and K. F. Ness, "Velocity
distribution and transport coefficients of
electron swarms in gases:....”, Phys. Rev.
A33, pp. 2068-2077, 1986.

[31 S. R. Hunter, J. G. Carter and L. G.
Christophorou, "Electron motion in the
gases CFi, CoFs, C3Fs, and n-CsF10", Phys.
Rev. A, Vol 38, No. 1, pp. 58-69, 1988.

[4] % B—, Tt 8BEF, “ET A7r—2
&% CFy SFoEANF—BEFEHEREM
BT IR, BESRBABABRETS
HEM ERTEHER RMLBAER, 1997.

(6] EEEE BmWE, “SBHRE Y121V
v B, 81405, 1974

[6] Kailash Kumar, "Matrix Elements of the
Boltzmann Collision Operator in Basis
determined by an Anisotropic Maxwelllian
Weight Function including Drift”, Aust. J.
Phys. 33, pp. 449-68, 1980.

[7} Y. Nakamura and M Kurachi, "Electron
transport parameter in argon and its
momentum transfer cross section”, J.
Phys. D: Appl/ Phys. 21, pp. 718-723,
1988.

(8] K. L. Bell, N. S. Scott and M. A. Lennon,
"The Scattering of low-energy electrons
by Argon atoms”, J. Phys. B:At. Mol
Phys. 17, pp. 4757-4765, 1984.

0] $4¥5, 343, A¥E, "OF2A Baw
e ggA HEE 9% 7t=9 HA
FEAF R, FFANAAANBE S, EA
st 3 =83, pp. 69-72, 2003.

- 1182 -



