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Abstract

The electron swarm parameters in Ni, SFs, and their mixtures are analyzed for reduced
fields E/peo ranged from 50 to 250 [Vem™! torr~']by a Boltzmann equation method presented
by W. R. L. Thomas for a Steady State Townsend method. The swarm parameters estima-

ted in this analysis are shown to be in close to the dispersive experimental values obtained

by many precursors. This paper also shows the good result that the values of the limiting

reduced fields analyzed by the estimated parameters are very close to those of the fields

derived from the breakdown strength of the gas mixtures under the practical applied vol-

tages. Consequently, the validity of the analysis for estimating the swarm parameters in

predicting the limit-field values in the binary gas mixtures has been concluded.

Keywords: Boltzmann equation analysis, Steady state Townsend method, Electron swarm

parameters, Binary gas miztures, N3, SFs, Limiting reduced fields
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Fig.3.1 Electron collision cross sections for N..
Q. : momentum transfer cross section,
Q; . ionization cross section,
Q. : dissociation cross section,
Q. : vibrational cross section,
Q.- : electronic excitation cross section.

W iX Rapp B (1965)%, Q¢ iT >\~ T X Winters
(1966)1” HMEL T B, Fi, Qi oW TITETHE
f2ht v=0 b v=1~6 ~D FhFZB L Tit Schulz
(1964)10) =0 b v=T7~10 ~OFEZ FEL Tk
Boness B (1973)'% 2MEL TR D, Q. TOWTiT
AT HIT U L5 10 EE O GhiigikiE%x Cartwri-
ght & (1977)™ AWMEL TS, ThALEEELTE
o6 (1977)®, Ohmori & (1988)® MEEL, HEL
T3 (Fig.3.1). ARETIIZI DL TEIETEE
ETHEATAZ LB, EBOER- 5 2 -2 %HE
T 5O LEREEMER RN REELY AT 54
VB (MATHLIB/SX | o EKEEB =3 ko #E %
BAREAVCTEHETS) cHETstici>sTHEL .
SFs DB, No X T LB LT HEEMERD
F= B2 IRRBLTED, +akbodiszrzbhT
Wish, HrepiRimEEc Bl Tiz2, 3o #ENSB
R ThHDH., “Dkd, SF OEBEAF 2 - 2B H
fooC, ZEWRBIEHEIN-BEAK «a PBFHER
o e BIRERY—T5 X5 cHEREETFEBELA
b, BBVIETFRLTVWBBERE L5 THS.
FEHE, TZTRELLTHERS (1978)1, Itoh
B (1988)' 2l Lwd, MELALOEXEBEZLT, N;
LEBT Qm Qi Qo Qv IV Qe D52%REZ
7o (Fig.3.2). ZOHT Q. 1%, BEF%f#ELTSF,
SFs-, F-, SF, Fom 1 A v BRT% BFfEME
B Qo Quz Qus, Qui, Qus HWH-TWB. FHFE



Fry = FBRRNZ X5 2ERHBEN A (No/SFe) OBFAF — 235 4 — & ff#F

108

—
(&}

Cross sections  110™%m?]

cl N . "
0 0 1 10 0”10
Energy 18v)
() Qm: momentum transfer cross section,
Q; . ionization cross section,
Q.1 and Q. : electron attachment cross
section for formation of SFs~ and
SF5~ respectively,
Q. : vibrational cross section,
Q.- . electronic excitation cross section.
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(b) Qa3 Qas, and Q.5 : electron attachment
cross section for formation of F-,

SF4~, and F,~ respectively.
Fig.3.2 Electron collision cross sections for SFe.
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Fig.4.1 Ionization coefficient a/py as a function of the reduced
electric field E/py in N,.
The dashed line shows the values estimated by the present
analysis with no modification of the cross sections for N,
and the solid line shows the values estimated with 20%

reduction in Q.. only for N
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Fig.4.2 Ionization coefficient a/py as a function of

the reduced electric field E/py in SFe.

The solid line shows the result estimated by

the present analysis,
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the present analysis.
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Fig.4.4 Effective ionization coefficient &/py as a func-
tion of the reduced electric field E/py in SFe.
The solid line shows the result estimated by
the present analysis.
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