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R =6.61 Bohr, V = —28.8104 cm™!. He-XH (X =F,
CL, Br) [FJAH AR #e s ME AR YR, BB B AR [ ]

[ AR RS 2. BEAT R ST 2R AR AR K, B I
S I ERA BRI, 7218 6, K] 8 A 10 il id e IF
IRERM, XM PR AR I, 15 2045 ) R 2L W) LAY
B VL Vo, Vg, HRET Vo B DR AE 3 3T 95/
(K. TR BRSO SN ) A R AT B IR 2 2
.

4 % #

ASCiE L ab initio, %} He-HF, He-HCI, He-HBr
Sy VAR AR AT T AT v 5. 72 IF 3 ae
T, S%of H AR 46, 15 21 % 1) 7 PR A AR 0 R AL W,
Vi, Vo, -+ K FH Huxley #5855, XF 11 AN J7 [0 (1944
If) 2 50 SR e A /N — IR AU B, ek OB 20
He-HF, He-HCI, He-HBr filf: 4 2 4t 1) 3 G 1 #i R 1R
UFE NS R T RER 2054 E = 87.9, 75, 75 meV I}
TR o B AR SO SO R, e
TERT 5T 935 0 B 2 03I 3 W B B0 5 5 56 i o
EFF A A3 LRI DR, AR ST 006 A e 1 S e
S He Ji1-5 HF, HCL, HBr 43 ¥~ flf-4 (A0 B4
L.

D TR TS RS 7 A TR
F 34, K H QCISD(T) Ji k. aug-cc-pVTZ HE 41 Al
Boys Fl Bernardi #¢ H{ ['] counterpoise method, 7E 11
SR Y BRI TSR 2, v DA B A HEA
(1A F AT FH 45

2) B BRI TR IR, 2 6 = 0° 1, 4
& He-HX £ 458~ He-HX (X = F, Cl, Br) )
AHEATE F 5 /M AR VR, IF BB & i A% 5,
2 A ) SR BT T 6 = 180° I, a2
He-XH ;M 454 He-XH (X = F, C1, Br) IAHHAE
FH 5 d5e /IME AR YR, S5 B Al R I 1 38 b A% 3, %
S EE A EA T EEES

3) BN RYAE T U 0 = 90° Z5H N IIFABHA
FLER AL 45 /) 0 = 0° F1 180° NI Tk, ixX 2 M 4
G VAR BT ) 6 L1 B LRl 2 7 K, T
[ — s I, T B 4584 BHE A4 FH 5.

4) Bl g T AR AR K, o A AR
AR, T IH BE 2 R EROS ARPE, JF BN 1R
PES AR R AL, nTLAB A H Vi, Vo, Vs, - A
T Vo BITTHRIEAE BTN 1. X0 AR A 3)
J1E A B IR B S H M.

163101-6



%) 32 2 8  Acta Phys. Sin.

Vol. 62, No. 16 (2013) 163101

[1] Meyer W J 1980 Chem. Phys. 73 1880

[2] Lique F 2009 Chem. Phys. Lett. 54 471

[3] Zolotoukhina T N, Kotake S 1993 J. Chem. Phys. 99 2855

[4] Sun G H, Yang X D, Ma X W 2008 J. Atom. Molec. Phys. 25 489 (in
Chinese) [#MESE, # 17 4, 587 3C 2008 i 75 4> T B %3 25
489]

[5] Linghu R F, Xu M, Wang X L, Lii B, Yang X D 2010 Acta Phys. Sin.
59 2416 (in Chinese) [ IR &%, M, LI, 51T, 4 4 2010
YIELEAR 59 2416]

[6] YuCR,FengEY 2006 J. Atom. Molec. Phys. 23 166 (in Chinese) [4X
FH, RURR 2006 J5 75 7> T W1 274R 23 166)

[71 YuC R, Huang S Z, Wang R K, Yang X D 2007 J. Univ. Sci. Technol.
China 37 255 (in Chinese) [4 H, BN th, VEZRYL, # 17 4 2007
FEIRR AR K274 37 255]

[8] Yu CR, Wang R K, Zhang J, Yang X D 2009 Acta Phys. Sin. 58 229
(in Chinese) [4% H, FEXHL, 5K, #7171 4% 2009 P24} 58 229]

[91 Murrell J N, Sorbie K S 1974 J. Chem. Soc. Faraday Trans. 1170 1552

[10] Huxley P, Murrell J N 1983 J. Chem. Soc. Faraday Trans. 1179 323

[11] Beneventi L, Casaveccha P, Volpi G G 1991 J. Chem. Phys. 95 5827

[12] Moszynski R, de Weerd F, Groenenboom G C, van der Avoird A 1996
Chem. Phys. Lett. 263 107

[13] Moszynski R, Jeziorski B, van der Avoird A, Wormer P E S 1994 J.
Chem. Phys. 101 2825

[14] Partridge H, Stallcop J R, Levin E 2001 J. Chem. Phys. 115 6471

[15] Zhang Y, Shi H'Y 2002 J. Molec. Struct. (Theochem) 589-590 89

[16] Wang X L, Linghu R F, Wang R K, Ruan F M, Yang X D 2011 J. Atom.
Molec. Phys. 28 87 (in Chinese) [ £ Belk, 2N, 2L, By i,
Bl AR 2011 J 7570 Ty 274k 28 87)

[17] Held W D, Piper E, Ringer G, Toennies J P 1980 Chem. Phys. Lett. 75
260

[18] Boys S F, Bernadi F 1970 Mol. Phys. 19 533

[19] Simon S, Duran M, Dannenberg J J 1996 J. Chem. Phys. 105 11024

[20] Ramilowski J A, Mikosz A A, Farrelly D, Fajin J L C, Fernandez B
2007 J. Phys. Chem. A 111 12275

[21] Zhang Y, Shi H'Y, Wang W Z 2001 Chin. J Chem. Phys. 17 1013 (in
Chinese) [5K /&, s 512, F )4 2001 PB4 17 1013]

[22] Moszynski R, Wormer P E S, Jeziorski B, van der Avoird A 1994 J.
Chem. Phys. 101 2811

[23] Murrell J N, Sorbie K S 1983 J. Chem. Soc. Faraday Trans. 1179 323

[24] Thuis HH W, Stolte S, Reuss J 1980 Chem. Phys. 52211

[25] Huxley P, Knowels P B, Murrell J N, Watts J D 1984 J. Chem. Soc.
Faraday 11 80 1349

[26] FajinJ L C, Fernandez B 2006 Chem. Phys. Lett. 419 55

[27] Lovejoy C M, Nesbitt D J 1990 J. Chem. Phys. 93 5387

[28] Zhang Y, Shi H Y, Wang W Z 2002 Acta Chim. Sin. 60 1011 (in
Chinese) [5K /&, (i, £ 2002 /b7 2#4K 60 1011]

163101-7



)32 % 3k Acta Phys. Sin.  Vol. 62, No. 16 (2013) 163101

Interactional potential of helium atom and hydrogen
halide molecules™

Wang Xiao-Lu")  Linghu Rong-Feng?) Song Xiao-Shu!)  Lii Bing")
Yang Xiang-Dong?)*

1) (School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550001, China )
2) (School of Physics and Electronic Science, Guizhou Normal College, Guiyang 550018, China )
3) (Institute of Atomic and Molecular Physics, Sichuan University, Chengdu 610065, China )

(Received 15 April 2013; revised manuscript received 15 May 2013 )

Abstract

According to ab initio calculations, the differential scattering cross sections between He and HF, HCI, HBr are calculated and
compared with experimental data. The results show that the calculation method can calculate comparatively accurate interactional
potential. As halogen atom radius increases, at 0°, the minimum of interactional potential shallows, the position of potential well
moves into the distance, and anisotropic property becomes prominent, while at 180°, the minimum of interactional potential depens,
the position of potential well moves into the distance, and the isotropic property becomes obvious. The potential well depth under T
structure is larger than that of linear structure. With the increases of halogen atoms radius, a more spherical symmetry is exhibited, and
it can be seen obviously that contributions of radial coefficients Vj, Vi, Vs, V;, - - - decrease gradually, which is important to understand
the study of excited state dynamics.

Keywords: anisotropic potential, close-coupling approximation, differential scattering cross section
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