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4 "Li, 2°3; 2089
+N, JJ+1° J=0 51
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Fortran 12

6 SAC-CI/6-311++ G 3df 3pd "Li 23 =0

y E v /em™! Rin/nm Ry /nm v E v /em™! R in/nm R /nm
0 140.0877 0.29244 0.32951 26 6067.4558 0.21692 0.54469
1 417.7090 0.28068 0.34523 27 6235.3026 0.21592 0.55354
2 691.7316 0.27307 0.35687 28 6398.0476 0.21497 0.56266
3 962.1153 0.26717 0.36687 29 6555.5994 0.21406 0.57209
4 1228.8185 0.26226 0.37597 30 6707.8619 0.21320 0.58185
5 1491.7991 0.25803 0.38447 31 6854.7338 0.21238 0.59200
6 1751.0142 0.25427 0.39258 32 6996.1079 0.21161 0.60257
7 2006.4195 0.25094 0.40039 33 7131.8706 0.21088 0.61363
8 2257.9702 0.24789 0.40799 34 7261.9010 0.21018 0.62522
9 2505.6200 0.24509 0.41544 35 7386.0701 0.20953 0.63743
10 2749.3217 0.24251 0.42278 36 7504.2396 0.20892 0.65034
11 2989.0269 0.24011 0.43004 37 7616.2605 0.20834 0.66407
12 3224.6859 0.23787 0.43727 38 7721.9719 0.20780 0.67875
13 3456.2477 0.23578 0.44447 39 7821.1987 0.20730 0.69468
14 3683.6598 0.23381 0.45167 40 7913.7490 0.20684 0.71168
15 3906.8684 0.23195 0.45890 41 7999.4116 0.20641 0.73044
16 4125 8179 0.23020 0.46616 42 8077.9512 0.20603 0.75120
17 4340.4510 0.22855 0.47348 43 8149.1038 0.20568 0.77452
18 4550.7087 0.22698 0.48087 44 8212.5684 0.20537 0.80119
19 4756.5301 0.22549 0.48836 45 8267.9975 0.20510 0.83244
20 4957.8520 0.22407 0.49594 46 8314.9803 0.20488 0.87034
21 5154.6090 0.22273 0.50365 47 8353.0177 0.20470 0.91879
2 5346.7335 0.22145 0.51150 48 8381.4761 0.20456 0.98657
23 5534.1552 0.22023 0.51951 49 8399.4890 0.20447 1.10234
24 5716.8008 0.21907 0.52770 50 8405.6337 0.20444 1.60454
25 5804.5941 0.21797 0.53608

4.

SAC/SAC-CI 7Li2 Schridinger J=0 23 g
2= X'
RKR 2



2090

56

10
11
12

Yan SY Zhu Z H 2004 Chin. Phys. 13 2053

Yan S Y Zhu Z H 2006 Chin. Phys. 15 1517

Frisch M J Trucks G W Schlegel H B et al 2003 Gaussian 03
Revision A1 Pittsburgh  Gaussian Inc. pl49

Nakatsuji H Hada M Ehara M et al 2002 SAC/SAC-CI Program
Combined with Gaussian for Calculating Ground — Excited  Ionized

and  Electron-Attached  States and Singlet ~ Doublet  Triplet
Quartet  Quintet ~ Sextet — and Septet Spin States and Their
Analytical Energy Gradients Kyoto Kyoto University pl9 20

38 40

Bradley C C Sackett C A Tollett J J et al 1995 Phys. Rev. Leit.
75 1687

Davis K B Mewes M O Andrews M R et al 1995 Phys. Rev.
Lett . 75 3969

Coté R Dalgarno A Wang H et al 1998 Phys. Rev. A 57 4118

Anderson M H Ensher ] R Matthews M R 1995 Science 269 198
Weiner ] Bagnato V'S Zilio S et al 1999 Rev. Mod. Phys. 71 1
Sun J ¥ Zhang ] C Wang ] M 2005 Chin. Phys. 14 531

Shi DH Liu YF Sun]JF et al 2005 Chin. Phys. 14 2208

Konowalow D D Fish J F 1984 Chem . Phys. 84 463

13
14
15
16

17

18

19

20

21

22

23

24
25

26

Poteau R Spiegelmann F 1995 J. Mol . Spectrosc. 171 299

Schmidt-Mink I Miiller W Meyer W 1985 Chem. Phys. 92 263
Maniero A M Acioli P H2005 Int. J. Quant. Chem. 103 711
Krishnan R Binkley J S Seeger R et al 1980 J. Chem. Phys. 72

650

McLean A D Chandler G S 1980 J. Chem. Phys. 72 5639

Frisch M'J Pople ] A Binkley J S 1984 J. Chem . Phys. 80 3265
Hessel M M Vidal C R 1979 J. Chem. Phys. 70 4439

Barakat B Bacis R Carrot I et al 1986 Chem. Phys. 102 215
Bernheim R A Gold L P Kelly P B et al 1981 J. Chem. Phys.

74 2749

Moore C E 1971 Atomic Energy Levels ~ Washington  US

Governments Printing Office p9

Murrell J N Carter S Farantos S C et al 1984 Molecular Potential
Energy Functions Chichester John Wiley & Sons p9

Shi DH Liu YF Sun]JF et al 2006 Chin. Phys. 15 1015

Huber K P Herzberg G 1979 Molecular Spectra and Molecular

New York Van Nostrand Reinhold p374

Herzberg G 1951 Molecular Spectra and Molecular Structure Vol . 1
New York Van Nostrand Reinhold Chap 3

Structure Vol .4



Investigation of analytic potential energy function
harmonic frequency and vibrational levels for
the 2% state of spin-aligned dimer "Li, *
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Abstract

Using the symmetry adapted cluster/symmetry adapted cluster-configuration interaction SAC/SAC-CI method in Gaussian03
program package the equilibrium geometry of the 2 °S . state of spin-aligned dimer "Li, is calculated at a number of basis sets.
At the same time the single-point energy scanning calculation is also made at each basis set near the equilibrium internuclear
separation obtained by the geometry optimization so as to attain the more accurate result. A disagreement between the result
obtained by the geometry optimization and that obtained by the single-point energy scanning calculation is found. Our analysis
shows that the result obtained by the single-point energy scanning calculation should be more reasonable. We drew the conclusion
that the basis sets 6-311 ++ G 3df 3pd  6-311 ++ G 2df 2pd and 6-311 ++ G 2df pd are the most suitable ones for the
23 . state calculation. The complete potential energy curve is further scanned at SAC-CI/6-311 ++ G 3df 3pd level of theory
for the state over the internuclear separation range from 2.5a to 37a, then a least squares fit to the Murrell-Sorbie function is
made at last the harmonic frequency is calculated which is in good agreement with other theoretical results. At the same time
the same calculations are made for the ground state for comparison. In addition we have also calculated the vibrational levels

and the classical turning points.
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