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Table 1. Lennard-Jones potential parameters describ-

ing interactions of noble gases.

8 He-He Ne-Ne Ar-Ar Kr-Kr Xe-Xe

a/A 2,576  2.858  3.421  3.61 4.055

e/kp/K  10.22 27.5 119.5 190.0 229.0

HAR Lennard-Jones 3 7E 115 — e JE R P 43 1
() 4 3 11 5T 7 T ERAS T e, A — S T K
B, 1 il X ARYE Lennard-Jones % 1 53R 15 (1) i
B R ZBOKR, #ENZ B T Lennard-Jones 3 [
AH A F 35 il 28 b (0 R S HE R 5 51 e, IR T
— B SR & Fh O VR R AT 0k
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FRHRLT AR B 5206, IR T A A L TR
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PRI AR R R

V(r)=K/r, (2)

b KRN s #552 MR 0 S 56 45 A A 3R 456w
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Table 2. Exponential repulsive parameters describing

interactions of noble gases.

ZH He-He Ne-Ne Ar-Ar Kr-Kr Xe-Xe
p/A 0.220 0.196 0.224 0.202  0.208

107%A /eV 0.0386 0.868 3.23 38.7 311
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Table 3. Atomic polarizabilities of noble gases.

JR PRI He Ne Ar Kr Xe

Wibx /A3 0.20 040 1.64 249  4.04
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2.4 Hartree-Fock-Dispersion-B &

Hartree-Fock-Dispersion (HFD) # 7& — & £
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PALA R ERR:

V(r)=¢eV*(x),
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26 8 T 410
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x <D, F(z)=1,
x>2D, x=r/ry. (15)
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Table 4. HFD-B potential parameters describing interactions of noble gases.

¥ He-He [37] Ne-Ne [14] Ar-Ar [38] Kr-Kr [38] Xe-Xe [39]
A* 1.869 x 10° 8.957 x 10° 2.262 x 10° 1.101 x 10° 2.105 x 10%
a* 10.57 13.86 10.77 9.394 5.416
B* —2.077 —0.1299 —1.812 —2.326 —4.948
Cs 1.352 1.213 1.107 1.088 1.028
Cs 0.4150 0.5322 0.5607 0.5391 0.5766
C1o 0.1715 0.2457 0.3460 0.4217 0.4318
D 1.438 1.360 1.360 1.280 1.450
rm /A 2.968 3.091 3.756 4.008 4.363
e/kp/K 10.96 42.25 143.2 201.2 282.3

3 MM AR SR LR
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HaE A B

SCHR [41] B T K B Chapman-Enskog 77 7%
LB IEAC 2277 12 R R IR 25 2 T7 12 i B fania &
BHII7E, RIAEAR B SRR T, a6 2607
153418 REUPS S SE R H R ARSI AR 24771
FEAEM RGO T SRR 222 7R —F 7%, R
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Abstract

Prediction of transport properties of noble gases requires the calculation of collision integrals, which depend on
interatomic potentials as the input. However the accuracy of transport properties depends largely on the accuracy
of interaction potentials. So different interatomic potentials of noble gases are compared in order to get the accurate
transport properties. The forms and characteristics of Lennard-Jones, exponential repulsive, Hartree-Fock-Dispersion-
B (HFD-B), and phenomenological model potentials that are used to describe the atomic interactions between noble
gases are analyzed in this paper. Then the calculation method of transport properties is presented. Viscosities and
thermal conductivities of noble gases based on these four potentials are obtained using Chapman-Enskog method in the
temperature range for computation from 300 to 5000 K. It can be seen from the results that the interaction potentials
have a great influence on the calculated results of transport properties. There are great differences between the results
obtained using different interaction potentials. These differences of the calculated results can be explained according to
the performance of interaction potentials. Results calculated with Lennard-Jones potential are always much lower in the
high temperature range due to its overestimated repulsive part, and the exponential repulsive potential gives unreasonable
results at low temperatures because there is no attractive well in this potential. Therefore, the accurate interatomic
potentials for noble gases can be obtained only by comparing the calculated results with published experimental and
theoretical data of other researchers. It can be found that the results obtained by HFD-B potential agree well with
previously experimental and theoretical data. So it is apparent that the HFD-B potential in light of Hartree-Fock
repulsion and dispersion theory can provide a realistic description of the trends and features of interatomic potentials,

allowing accurate theoretical calculations to be made for transport properties of noble gases.
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