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

In this paper, the behavior of electron swarm parameters and energy distribution function of the discharge
under high E/N condition in e -CF4 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 -CF, 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.

[I'hx- Result of Monte Carlo Simulation of Electrons

! Mixture : cf4.dat fcfd.dat
! Mix Rato © 500000/ 50.0000
! E/N - 100,000 (1)

1000 (lorr)
ack =

Pressace

Mux Period o Ty . H00{us)

Nis of Sampling Peints 20
No. of titial Electrons <3000
fasteal BN 13
NN Tine  Sampie Rk DLT Encrgy
1 OLUOE-08 3000 O L4HOE-05  0.A030E-06 0379415501
EOE0.0000E-07 3000 0.4082E-05 0844 0.4235E «C1
L4 7 3000 0.6200E-05 0.14Y i 0.4551E+01
toa 3000 3 5 0.4599E+01
& 3000 {.4445k-01
6 3000 0.46051+01
ki 3000 0.4833E 5 0.4392E+01
A 3000 053178 0.4281E 01
N 3000 05981 ( 0.4748E +01
i 3000 0.65421- 0 0.4695K + 01
‘ il [0 Q11318 -
T 060DOE-07 3000 07610 B :
13 0650GE~07 3000 08109t 0.3249E-04  0.4374E+01
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B 075008 000 DY08HIE-02 0.3144E-04  0.4087E+01
6 0.80001 3000 03106E-04 0.4233K+01
17 SO0F, 07 3000 0.3091E-04 0.4157E+01
1K OUO0CE-07 3017 0.1070L- 0.3263E-04 0.4637K+01
19 0.4500E-07 3017 0.1123E-01 0.4306E-04 0.3198E-04 0.4551E+01
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Table 2. The Results of Boltzmann equation of
Electrons.

mreex Boltzmann Eguation Analysis { TSaMIX FOR ) esvss

*»» Eleclron Swarm Parameters «=¢«
i1 ssT |
Mean Energy = 0.449148E+01 (eV)
Drift Velocity (Ws) = 0.108098E+08 (cm/s) |
Diffusion Modified Drift Velocity (Vd) = 0.108029E+08 (cm/s) |
| Ds = 01427796507 (em¥/s) |
Alpha = 04803798 -02 (1/cm) ;
Alpha/N = 0.135881E~18 (cm"2) |
Collision Frequency (1/3) t
"cf4.dat”

1 0.21262E+10

2 0.444431+07

3 0.30533+08 ]
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cfd.dat / cfd.dal  Mixture }

Mix Raliv cfd.dai © cfd.dat =100.000 @ 0.000 |
i

E/N = 1000000 (Td)  Temperature = 3000 (K) }

No. of Cruss Secction Included cfddat © 8 clddat @ 8

Maximum Energy for Distribution Function = 32,400 (eV) i

Energy Separation = (0.1080E-0! (c¢V)

No. of Potnts for Distribution Function = 3000 {
1
H
i

0.ATIYTEAD !
0256058 «07

6 011430008

7 0825971406

8 0.51895K05
Energy Balance !

Loss Gain %
0 O3BI1GE+09  0.3820E+09 9947 !
I -A3IBEAD7 - 1316407 99.99 ’
2 O.U450E+D4  O.1450E+04 10000 {
3 -.1110E+0} ~.1110E+01 100.02 |
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