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The study of electron collision cross sections and electron transport
coefficients in gases
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Abstract

Accurate sets of electron collision cross sections for atoms and molecules are necessary for
quantitative understanding and modeling of plasma phenomena. So, in this study, we explains the
concept of electron collision cross sections for gases, and the principle of determination of the
electron collision cross sections for atoms and molecules by using the present electron swarm
method.
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Fig. 1. Diagram of electron scattering
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Fig. 2. Example of the set of electron collision
Cross _sectionsxfor 02 molecular
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Fig. 3. Example of the set of electron collision
cross sections for Ar atom

3) oA EYIEG S5Tbaol e AYAT
Agdste vamel olgd F4AcE BA HA
JE&ES} F - HF BNl W EFH
EFrtzd A FHA 2, AAASE 2 ANAS
& TP RS ANBAste DT T

offi

- 13 -



AgHow Bxoz & de PAstad AU
ARFEURAS 43 ¥ + Ao
i Y
= Experiment ’.9”
Two-term .’l‘
-« 4+ Multi-term ‘,!'
#
é’ 10 '/‘ b
§ o~
:2.. ‘.»",‘
z o
ol -
i
|4
10' i
10° 10° 10
EIN (Td)

a8 4. OE ATtz 9] ARl FEHLE o
Fig. 4. Example of the electron drift velocity in
02 molecular

. Experimen{ | ,;y*"
Two-term » P i +
s 4+ Multi-term ;,f

*r: 54
>

§ £

% /

bt

o

2 /

10" PN g
10° 10’ 10°

E/N (Td)

O 5. O At F5FNASF o
Fig. 5. Example of NDv in Oz molecular

BpHAcz L2s Dl e AT AAZE
9y Aed ztzie] dAsEASse FHA AL
Axdnele]l x7t olF&ze AL 5%old,
F 32845, A8 ¥ FAHS 59 237
10%01 U g Zslx g =3 5347 AYRE
Eolvl f8h &R nxeE & E/N(Td)IA Holx
34 ol4e e s E2AS stm, dARA
Bug oy =27 vw - FEFHT I

Y28 38 98T HAATE WidE ol&dy
AAE ORAV 2 B AFAA ol &H1 Qe
'ﬁ‘M*E ol 43 AT Wil ol&Hx e

A7 20l AAFEAHH ] AE ooz, olg#
?1213 AA7] A8 ol &8 AAFEASFT 5
F= Ot Albsol A e ARpol F4E 9 FEE44HA
=4 Ao} 23 24 ¢ dahaal gk WA A
a9 49 50 74z

o9 2
ol&@ A Aol vl o

to - & r&l

BojFa glet

4. 4

rh

>

bt

M e A Eold viep o] Felzog
AHgHoZ ojFaldn & o, = 53
g=rolg ghgy] 4% 711%I° &%‘% T3],
48 F9 HE dEn , AR
A NEdolde FE Fyo 1"1 N *l'g*ﬂl ol 4
ol AFHoZ Iyl YN Te=etE FAse
1A et Axbele] A5l B XA, 53 B3
o2 3u e YA/ERNLEY AREFEEUEE
o e diolg s} AL AXFEAs A&
A4 27148 Aot od B =FdAe Az
FEGUA Mg 712HQ AEgs B dFHA
ol fHE ARAFECUAE AAgSe AXT By
(Electron Swarm Method)oll wjdle] A718tgic).
U9 A ZERgEodA =8 2 &
UEE F3 o8 W AAE =Yooy Zuda
ARFEddE ot gud Agyd B Aol
g HEez A=A n AAXY, o
Hoprl 7z EEoke] A% o} &4 A
D giF] oAuRA Mg Lo Hux B =£L
274 =it

e MO

T - e
24 rlr o

[(Faxed]

{11 H. Itoh, Y. Miura, N. Ikuta, Y. Nakao and H.
Tagashira, “Electron swarm development in SFs :
1. Boltzmann equation analysis”, ]J. Phys. D:
Appl. Phys. 21, pp. 922-930, 1988.

{21 H. Itch and T. Musha, “"Monte Carlo
Calculations of Motions in Helium”, J. Phys. Soc.
Japan, Vol.15, No.9, pp. 1675-1680, 1960.

[3] R. W. L. Thomas, and W. R. L. Thomas,
"Monte Carlo Simulation of electrical discharge in
gases”, J]. Phys. B. Vol. 2, pp. 562-570, 1969.

[4] B. H. Jeon "Determination of electron collision
cross sections of 02 and C3F8 molecules by
electron swarm study’, Thesis of Ph. D. in Keio

- Univ,, pp. 1-162, 1999.

- 14 -



