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Analysis of Electron Swarm Diffusion Coefficients and
Energy Distribution Function in e -CF4 Scattering

St E, oy’

(Sung-Chul Ha, Sang-Won Lim)

Abstract

In this paper, the behavior of electron swarm parameters and energy distribution function of the discharge
under high E/N condition in e -CFs gas have been analysed over the E/N range from 1~300(Td) by the
MCS and BEq methods using set of electron collision cross section determined by the authors. The swarm
parameters and energy distribution function have been calculated for the pulsed Townsend, steady-state
Townsend and Time of Flight methods. The results gained that the value of electron swarm parameters
such as the electron drift velocity, the electron ionization and attachment coefficients and longitudinal
diffusion coefficients in agreement with the experimental and theoretical data for a range of E/N. The
electron energy distribution function has been explained and analysed in e -CFq at E/N : 5, 10, 100, 200,
300(Td) for a case of the equilibrium region in the mean electron energy and respective set of electron
collision cross sections. The validity of the results has been confirmed by TOF and SST methods.
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Table 1. The Result of Monte Carlo Simulation
of Electrons.

The Resull of Monte Carlo Simulation of Electrons

Mixture : cfd.dat /ef4.dat

Mix Ratio ° 50.0000/ 50.0000

E/N = 100.000 (Td)
1.000 (torr)
Max Period to Track =

Pressure =
0.100(us)
No. of Sampling Points = 20
No. of Initial Electrons =3000

Initial RDN = 3

NN Time Sample 77 =R DLT Encrgy

1 0.5000E-08 3000 0.131315-02 0.1470E-05 0.403015-06 0.3794E+01
2 0.1000E-07 3000 0.1934E-02 0.4082E-05 0.8449E-06 0.4235E+01
3 0.1500E-07 3000 0.2541E-02 0.6200E-05 0.1492E-05 0.4551E+01
4 0.2000E-07 3000 0. JMSL 02 0.8465E-05 0.1948E-05 0.4599E+01
5 0.2500E-07 3000 0.1065E-04 0.2430E-05 0.4445E+01
6  0.3000E-07 3000 0.1376E-04 0.28381-05 0.4605E+01
7 0.3500E-07 3000 0.1691E-04 0.3268E-05 0.4592E+01
8 0.4000LE-07 3000 0.5317E 02 0.2154E-04 0.3832E-05 0.4281E+01
Y 0.4500E-07 3000 0.59881-02 0.2411E-04 0.4662E-05 0.4748E+01
10 0.5000E-07 3000 0.6542E-02 0.2571E-04 05169E-05 0.4690E+01
11 0.5500E-07 3000 0.713115-02  0.2647E-04 0.3425E-04  0.4627E+01L
12 0.6000E-07 3000 0.761915-02 0.2776E-04 0.33161:-04 0.4422E+01
13 0.6500E-07 3000 0.8109E-02 0.3067E-04 0.3249E-04 0.4374E+01
14 0.7000E-07 3000 0.8648E-02 0.3158E-04 0.3219E-04 0.46381:+01
15 0.75001-07 3000 0.9081E-02 0.32461:-04 0.3144E-04 0.4087E+01
16  0.8000E-07 3000 09614E-02 0.3599E-04 0.3106E-04 0.4233E+01
17 0.8500E-07 3000 0.1009E-01 0.3857£-04 0.3091E-04 0.4157E+01
18 0.9000L-07 3017 0.1070E-01 0.4126E-04 0.3263E-04 0.4637E+01
19 0.9500LE-07 3017 0.1123E-01 0.4306E-04 0.3198E-04 0.4551E+01
20 0.1000E-06 3017 0.1182E-01 0.4498E-04 0.3283E-04 0.4644E+01
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Table 2. The Results of Boltzmann equation of o] CF,9] ## -}:d v A e S ur W glvhy F
Electrons. Q)2 0.1~08eV) B9l A Ramsauer minimum

& kA T oAE Vv Q. Qe thres-

vv+s Bollzimann Equation Analysis ( TSSMIXFOR R

hold o #o] & 0.18eV), 0.08eV)el =t
cfd.dat / cfd.dat  Mixture V1 B
Mix Ratio  cf4.dat : cfd.dat =100.000 : 0.000 Hoabddl H Q02 threshold olvi= o) 78 5(eV)
E/N = 100.0000 (Td)  Temperature = 300.0 (K) o[t} A ate] 71(Q.)9l threshold ollvi#[(%F 7.5¢V)
No. of Cross Section Included cfd.dat = 8 cfddat = 8 Htof 2] TR S A ek G 7} a1 o) A o] ]

Maximum Energy for Distribution Function = 32.400 {eV)
Energy Separation = 0.10801-01 (eV)
No. of Points for Distribution Function = 3000
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Mcan Energy = 0.449148E+01 (V) ol g3le] AAstE 1 1@ 1o) v}
Drift Velocity (Ws) = 0.108098I+08 (cm/s) ’
Diffusion Modified Drift Velocity (Vd) = 0.108029E+08 (cm/s)
Ds = 0.14277TYE+07 {em”2/s) 102
Alpha = 0.480379E-02 (1/cm)
Alpha/N = 0.135881E-18 (cm"2)
Collision Frequency {(1/s)
"cf4.dal”

1 021262E+10

2 0444431407

3 0.305331+08

7 0. 82"‘)/1 +06

8 0.5189512¢06
Energy Balance

Loss Gain %

0.3819E+09  0.3820L+09 99.97
- 13L6E+07  -.1316E+07 99.99
0.14501+04  0.1450E+04 100.00
-.11101+01 -.1110E+01 100.02 J
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