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Abstract: The equilibrium geometries of excited states A'>" ' and a’) ! of He, are calculated using SAC/SAC-CI
(Symmetry Adapted Cluster/Symmetry Adapted Cluster-Configuration Interaction) method with the basis sets CC-
PVTZ, CC-PVQZ and 6-311++g**. The potential energy curves for the excited states Alz: , clzg , a Z: and
¢ Z; of He, molecule are computed by using the basis set 6-311++g**. The analytical potential energy functions of
these states are fitted with Murrell-Sorbie function from our calculation results. The spectroscopic constants B,, «,,
o, and a,y, of these states are calculated through the relationship between spectroscopic data and analytical energy

function, which are in well agreement with the experimental data. In addition, the corresponding dissociation limits for
all states are derived based on atomic and molecular reaction statics.
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Table 1. Optimization calculation of excited state AIZ: . aJZ:

of He, molecule

R LH, SFHHESAY M"Y R EER

AL ay.

E . /au.

Basis

R /nm R /nm E . /au.

CC-PVTZ 0.08739 —4.7708 0.09274 —4.8398

CC-PVQZ 0.09234 —4.8833 0.09699 —4.9350

6-311++g** 0.10195 —5.0687 0.10361 -5.0910

Expt 0.10406 0.10457
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Figure 1. Potential energy curves of excited states AIZ: ,
C'Y:r, a’Y ;MY of He, molecule

B 1L He A THHESAY ., C'Y,, a'Y fcY Wk
ik

of He, molecule

R2LHaATFHHESA'Y !, 'Y, 'Y FcY ) WEEERY

States a, /nm™ a, /nm™ a, lnm™ AleV £, /aJ - nm™? £, /aJ-nm’ £, /aJ-nm™*
A]Z . 15.846 -359.68 2086.61 2.66723 414.72 —23,365 883,089
C]ZQ 19.822 —2462.7 12,756 0.36616 312.01 —22,587 1,064,381
a wz . 19.968 -608.59 2727.0 1.6033 415.10 -27,024 1,206,268
032; 19.042 —65,847 376,070 0.0112 236.97 -17,574 823,252
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Table 3. Spectroscopic constants of excited states AIZ: s C'Z; s aJZ: n cjz :

. of He, molecule

RIHATHHESA'Y ., C'Y 1, 2’ Y MY, Bk

States T, /eV o, Jem™ .1, Jem™ B, Jem™ a, fem™ R, /nm D, /eV
Ay 17.480 1875.4 33.280 8.096 0.1920 0.10195 2.5201
Expt?! 18.147 1861.3 352 7.778 0.216 0.10406
cy 19.553 1626.7 56.045 6.7151 0.2831 0.11200 0.8898
Expt?! 19.517 1653.43 41.0 7.052 0215 0.1092
a’y 16.862 1876.3 43.781 7.7878 0.2438 0.10361 1.6942
Expt?! 17.860 1808.5 382 7.703 0.228 0.10457
Y 18.607 1417.6 59.934 6.4815 0.3233 0.11400 0.4387
Expt?! 19.224 1583.85 52.7 7.004 0.310 0.10966
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