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A Study on the Electron Transport Coefficients using
Monte Cario Method in Argon Gas.
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Abstract

The electron transport coefficients in argon gas is studied over the range of E/N values from 85
to 566 Td by the Monte Carlo method considering the latest cross section data. The result of the
Monte Carlo method analysis shows that the value of the electron transport coefficients such as the
electron drift velocity, the ratio of the longitudinal and transverse diffusion coefficients to the
mobility. It is also found that the electron transport coefficients calculated by the two-term
approximation analysis agree well with those by Monte Carlo calculation. The electron energy
distributions function were analysed in argon at E/N=283, and 566 Td for a case of the equilibrium
region in the mean electron energy. A momentum transfer cross section for the argon atom which
was consistent with both of the present electron transport coefficients was derived over the range
of mean electron energy from 10.3 to 14.5 eV, also suggested as a set of electron cross section for

argon atom. The validity of the results obtained has been confirmed by a Monte Carlo simulation
method.
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Table 1. The Result of Monte Carlo Simulation of Electrons
Mixture : ar. dat / ar. dat
Mix Ratio : 50.0000 / 50.0000
E/N = 566.000 (Td)

Pressure =

1.000 (torr)

Mix Period to Track = 0.020 (us)
No. of Sampling Points = 20
No. of Initial Electrons = 100

Initial RDN = 13

NN Time Sample 22 R*R DLT Energy

1 0.1000e-08 102 0.5897e-0 0.2055e-06 .995%e-07] 0.1069e302

2 0.2000e-08 121 0.9958e-03 | 0.9215e-06| 0.3958e-06| 0.1196e+02

3 0.3000e-08 144 0.1464e-02 [ 0.1709e-05| 0.6233e-06| 0.1282e+02

4 0.4000e-08 195 0.2022e-02 | 0.2456e-05| 0.1034e-05| 0.1108e+02

5 0.5000e-08 236 0.2474e-02 { 0.2780e-05| 0.1283e-05| 0.1203e+02
. 6 0.6000e-08 296 0.3008e-02 | 0.3099e-05| 0.1616e-05| 0.1147e+02

7 0.7000e-08 365 0.3485e-02 ]| 0.3957e-05] 0.1756e-05| 0.1242e+02

8 0.8000e-08 467 0.3980e-02 | 0.4517e-05} 0.2164e-05| 0.1230e+02

9 0.9000e-08 591 0.4473e-02 [ 0.5190e-05] 0.2330e-05 0.1170e+02
10 0.1000e-07 727 0.5010e-02 { 0.5832e-05| 0.2667e-05} 0.1218e+02
11 0.1100e-07 893 0.5506e-02 { 0.6327e-05| 0.3055e-05| 0.1212e+02
12 0.1200e-07 | 1127 0.5968e-02 | 0.6767e-05{ 0.3333e-05| 0.1229e+02
13 0.1300e-07 | 1411 0.6528e-02 | 0.7222e-05 ] 0.4057e-05 | 0.1188e+02
14 0.1400e-07 | 1738 0.7069e-02 | 0.7729e-05 | 0.4514e-05{ 0.1233e+02
15 0.1500e-07 | 2159 0.7558e-02 | 0.8444e-05 | 0.5002e-05} 0.1211e+02
16 0.1600e-07 | 2684 0.8062e-02 | 0.9024e-05| 0.5231e-05} 0.1208e+02
117 0.1700e-07 } 3377 0.8576e-02 [ 0.9717e-05| 0.5467e-05 | 0.1202e+02 |
18 0.1800e-07 ! 4233 0.9047e-02 | 0.1038e-04 | 0.5759e-05| 0.1194e+02
19 0.1900e-07 | 5247 0.9528e-02 | 0.1102e-04 | 0.6037e-05| 0.1203e+02
20 0.2000e-07 | 6527 0.1004e-01 {0.1156e-04 | 0.6349e-05] 0.1172e+02
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