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1 He-HF
0/ ° e/meV R,/A a Ao A, A, A; Cs Cs 5
0 5.3274 3.1578 16.2150 0.7076 -0.2926 -7.0292 - 14.0544 1.1484 0.4871 -0.0424
20 4.6835 3.1601 17.4679 0.8504 1.9435 -0.8184 - 6.8650 1.1399 0.6430 -0.0366
40 3.4018 3.1758 17.0763 0.8680 2.5504 2.1693 —-0.0008 1.2760 0.6153 0.0124
60 2.3996 3.2164 15.7937 0.8959 1.9198 1.1235 0.0035 1.4165 0.5006 0.0111
80 1.9445 3.2554 16.7769 0.8755 2.5081 2.4467 -0.0644 1.4762 0.3720 -0.0147
90 1.8767 3.2611 15.2235 0.7352 0.0746 —-3.4140 -7.2241 1.6548 -0.0464 -0.0732
100 1.8803 3.2555 17.3545 0.8366 2.6260 2.7460 -0.3371 1.5108 0.2782 -0.0261
120 2.0467 3.2149 18.9085 0.8183 2.7993 -0.0034 - 18.0575 1.5760 0.0000 -0.1337
140 2.3586 3.1364 17.6084 0.8503 2.8816 3.6074 -0.0327 1.5641 0.2009 -0.0463
160 2.7407 3.0572 11.2369 292.111 804.661 1323.32 2594.13 -154.344 466.076 0.0635
180 2.9343 3.0210 10.8531 3.0853 3.9180 11.1426 21.7721 0.4121 4.0000 0.0800
2 He-HF
e/meV R,/A a Ao A Ay As Cs Cs )
Vo 2.8325 3.1540 13.0000 1.1387 0.3187 1.3781 4.2971 1.2301 0.9261 0.0100
Vi 0.3628 3.3820 13.3339 0.0625 - 6.2843 -9.2426 0.0002 0.6426 0.4166 —0.0030
V, 1.3237 2.9610 13.9690 0.5473 -2.3743 -9.0397 —-7.9687 0.7715 0.9238 0.0956
V3 0.3348 3.3930 17.7133 0.7655 1.9532 1.3061 -0.0054 0.4836 1.5285 0.1396
Vy 0.1419 3.2680 20.7174 0.9153 4.6562 8.8722 6.2663 -0.3904 2.5312 0.1190
V R
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SAPT BFW ESMSV  CL
SAPT? CL> BFW © ESMSV !
R./A 3.153 3.154 3.337 3.090 3.090
Vo e/meV 2.8216 2.8325 0.9375 2.8870 2.8870
olA 2.799 2.799 3.006 2.760 2.810
R./A 3.378 3.382 3.579 - -
v, e/meV 0.3628 0.3628 0.149 - -
o/A 3.053 3.054 3.226 - -
R,/A 2.961 2.961 3.334 - -
Vs e/meV 1.3239 1.3236 0.4158 - -
o/A 2.647 2.647 2.995 - -
R,/A 3.391 3.393 4.282 - -
Vs e/meV 0.3349 0.3348 0.0101 - -
o/A 3.057 3.060 3.898 - -
R./A 3.268 3.268 5.020 - -
v, e/meV 0.1416 0.1419 0.0003 - -
s/A 2.964 2.965 4.627 - -
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Abstract

An anisotropic intermolecular potential of the He-HF complex has been obtained by utilizing the BFW analytic function to fit
the intermolecular energy data which have been calculated at the theoretical level of the single and double excitation coupled-
cluster method with noniteractive perturbation treatment of triple excitation CCSD T . And the reliability of the potential has
been verified by comparing it with other potential models. The differential partial and total scattering cross sections for collisions
between He atoms and HF molecules have been calculated respectively by using the quantum close-coupling method at five
different potential models and the calculated results have been compared and analysed in detail. The research shows that the
scattering cross sections are sensitive to the position where potential is zero the well depth the strength of the repulsive wall of
the spherically averaged and to the anisotropy of the region of the well depth. We hope that the results can provide profitable
reference for determining exactly the interaction potential of the atomic-molecular collision systems from the scattering cross

sections .
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