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11 He-HF DF TF
k J R =V & + R +2Rd'cosf + d”* —2d Reosl) + d’
Té@% n M, 5
cosl) = d -d + Rcosﬁh 6
3. K
Vv
R r 0 V R
3.1. He-HF DF TF rd . Moszynski N
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. 1 He-HF DF TF

D.Jem™! R./0.1 nm a;/10 nm™! a,/10* nm~? a3/10° nom ™3
He-HF
Vo 22.86671 3.15402 2.52785 -0.49160 0.93607
v, 2.91812 3.34715 3.59843 0.91818 ~0.23630
v, 10.81469 2.96290 2.70846 - 1.19969 0.94088
Vs 2.72947 3.35271 2.29189 ~2.34180 2.14123
A 1.28703 3.25170 2.66566 -1.83115 1.04980
Vs 0.47988 3.41125 3.47924 1.32378 0.34056
Ve 0.51525 3.12814 3.16452 1.37728 1.28174
v, 0.74607 3.01024 1.99102 - 1.90707 —0.44538
Vs 1.99877 2.18709 3.28318 - 5.59033 5.04587
Vs 0.27466 2.94042 0.97471 ~1.74341 0.32548
Vio 0.03915 3.42560 0.73736 -1.27239 0.23629
He-DF
Vo 22.96979 3.14922 2.53871 - 0.46434 0.94543
Vi 2.05456 3.26404 3.34767 - 0.75803 ~1.31399
v, 12.93281 2.86620 2.79965 ~1.21481 1.07095
Vs 2.52067 3.35597 3.57483 1.02442 0.00178
v, 1.50010 3.11869 3.50449 0.44851 0.00063
Vs 0.42365 3.40794 3.50885 1.59619 0.40761
Ve 0.66881 2.91891 3.12562 0.65712 1.60849
v 0.74442 2.99174 2.29408 - 1.13027 ~1.50148
Vs 2.85445 2.13600 3.26796 -5.82418 4.01996
Vs 0.25494 3.04478 1.94243 - 1.01265 —1.42471
Vig 0.02359 3.52866 0.61933 ~1.13500 0.21264
He-TF
Vo 22.97753 3.14777 2.54760 —0.44009 0.95275
Vi 1.47702 3.05477 1.23813 ~2.91849 0.71856
v, 14.70677 2.80526 2.86425 -1.31838 1.21882
Vs 2.16300 3.37809 3.54936 0.95100 ~0.04107
v, 2.04932 2.92719 2.75529 ~2.08026 1.09424
Vs 0.36391 3.42926 3.53133 1.82344 0.45486
Ve 1.07595 2.68212 3.07403 -0.7129 1.74124
v, 0.56357 3.07206 0.95553 ~1.93870 0.42003
Vg 3.18398 2.13891 3.25310 ~5.85898 3.53787
Vs 0.18406 3.19472 0.81233 - 1.97345 0.42337
Vig 0.00835 2.30994 2.92278 - 74.77305 89.51586
2 He-HF DF TF
6=0° 0 =90° 0 =180° 0=0° 0 =90° 0 =180°
R, /um R,;,/om R, /um Ry/nm Ry/nm Ry/nm bl R
He-HF 0.3193 0.3195 0.2866 0.2857 0.2835 0.2538 83.9 0.3195
He-DF 0.3152 0.3195 0.2906 0.2815 0.2835 0.2580 83.9 0.3190
He-TF 0.3120 0.3194 0.2944 0.2779 0.2834 0.2619 84.5 0.3187
0., R, 83.9° 0.3195 nm  83.9° -18.63cm™' -18.61 em™'  -18.59 cm™!

0.3190 nm 84.5° 0.3187 nm -18.61 em™" . He-HF
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. 3 He-HF DF TF
0-0 0-1 0-2 0-3 0-4 0-5 0-6 0-7 0-8 TICS 1ICS
/d} /a} /a3 /a3 /a3 /d} /a3 /a3 /a3 /d} la}
50 meV
He-HF 200.83 15.35 3.60 0.70 220.48 19.64
He-DF 209.39 4.29 3.17 3.98 0.26 0.02 221.11 11.72
He-TF 211.89 0.09 2.91 5.98 0.04 0.03 0.01 220.96 9.07
59.5 meV
He-HF 186.77 15.99 4.95 0.95 0.08 208.73 21.96
He-HF ° 15.28 4.36 1.42 0.15 21.32
He-DF 196.50 4.45 3.22 4.60 0.41 0.05 0.00 209.23 12.73
He-TF 199.47 0.07 2.43 6.98 0.06 0.05 0.4 0.00 209.09 9.62
86 meV
He-HF 162.71 16.17 8.30 1.26 0.51 0.02 188.96 26.25
He-DF 174.17 4.50 3.59 5.88 0.84 0.24 0.02 0.00 189.27 15.07
He-TF 177.60 0.11 1.78 9.30 0.11 0.12 0.13 0.00 0.00 189.15 11.55
100 meV
He-HF 154.80 15.78 9.75 1.30 0.78 0.09 182.49 27.69
He-DF 166.61 4.41 3.83 6.35 1.07 0.40 0.03 182.70 16.09
He-TF 169.97 0.19 1.67 10.27 0.14 0.19 0.19 0.00 0.00 182.62 12.65
120 meV
He-HF 146.56 15.03 11.38 1.31 1.11 0.28 0.00 175.67 29.11
He-DF 158.47 4.25 4.13 6.83 1.38 0.67 0.06 0.01 0.00 175.82 17.35
He-TF 161.53 0.36 1.65 11.38 0.20 0.32 0.30 0.01 0.01 175.76 14.23
He-HF He-DF He-TF
o0t 0~ . TICS of He-HF
TICS <=+ TICS of He-DF
He-HF He-DF He-TF o e TICS of He-TF
=== EICS of He-HF
Orics 200 ~. EICS of He-DF
N —EICS of He-TF
He-HF < oy He-DF < oy He-TF . 3 ™
% 180 :
3 6 IICS =
6 He-HF He-DF  He- 160 ‘
He-HF He-DF He- 140 1 . .
TF 40 60 100 120
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4 3 7 He-HF He-DF 5
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Theoretical calculation of the scattering cross section for
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Abstract
For the first time the interaction potentials of the He-HF DF TF van der Waals complexes have been obtained by center
of mass transformation and then employing Murrell-Sorbie potential function to fit the accurate interaction energy data which have
been computed at symmetry-adapted perturbation theory SAPT level. On the basis of the above results the close coupling
calculation of scattering cross sections for collision of He with HF DF TF is performed by employing the fitted interaction
potential. This calculation is performed at the incident energies of 50 59.5 86 100 and 120 meV respectively. The
information of the elastic inelastic and total integral cross sections were obtained and the change tendency and characteristics of

scattering cross section are discussed for He-HF DF TF collision system.

Keywords He-HF DF TF complexes close coupling approximation scattering cross section center of mass excursion
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