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# 2 MRCI+Q/Q5+DK /K TG 2 J = 0 I 28Si%0Se 43 T X' I+ I A'TT 280 B, F1 Dy, {8 S 155250 45 L0 Eb 4

X'zt ATl
v B,/cm™! 10’Dy/cm™! B,/cm™! 107 Dy/cm™!
AR5 A5 AU S LR B AU S LR B

0 0.189711 0.830858 0.166183 0.167618 1.19290 1.228
1 0.188949 0.830925 0.165098 0.166476 1.19669 1.200
2 0.188181 0.832492 0.164012 0.165297 1.19708 1.189
3 0.187421 0.832949 0.162921 0.164024 1.20145 1.151
4 0.186664 0.833534 0.161841 0.162711 1.20342 1.057
5 0.185905 0.834518 0.160769 1.20611

6 0.185147 0.834615 0.159700 1.20862

7 0.184390 0.835463 0.158634 1.21085

8 0.183638 0.835979 0.157573 1.21349

9 0.182888 0.837172 0.156515 1.21755

10 0.182142 0.839066 0.155461 1.22285

11 0.181399 0.839849 0.154410 1.22783

12 0.180660 0.841013 0.153362 1.23360

13 0.179925 0.841983 0.152317 1.23984

14 0.179196 0.841982 0.151274 1.24687

15 0.178473 0.844108 0.150232 1.25373

16 0.177755 0.845097 0.149194 1.26049

17 0.177042 0.846947 0.148158 1.26759

18 0.176337 0.847789 0.147126 1.27505

19 0.175639 0.848995 0.146097 1.28264

20 0.174950 0.850316 0.145072 1.28777

21 0.174270 0.851776 0.144055 1.29493

22 0.173600 0.853507 0.143047 1.30111

23 0.172942 0.855387 0.142045 1.30804

24 0.172295 0.857338 0.141048 1.32080

25 0.171661 0.858833 0.140053 1.33673

26 0.171042 0.861601 0.139052 1.36082

27 0.170440 0.862921 0.138040 1.38652

28 0.169856 0.865789 0.137014 1.41873

29 0.169292 0.868651 0.135966 1.46544

N T A5 B LU ORI 1 45 2R, 7R A ST ) 3 e it 4%
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AT A KT V8B 1 2K AL FEAF G U 200 11 3536 Wi JE 4% 1.
3 U, LA R Ak B X O i R ) B Ak 1 2

ATREART /.

4 % i

A SCHF ] MRCI+Q J7 iE A 56— 33k AVSZ
Al AVQZ, 7F 0.105—1.095 nm 4% 7 FE 1 FE 79 43 531
WELT SiSe 40 T X' X AT T A ARSI 4.
B R RE h Ee TSRS BE, R PR SR g A M
AR, BIX AT SRR 2o 2 58 A 4]
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Abstract

The potential energy curves (PECs) of X' X+ and A' IT electronic states of the SiSe molecule are calculated using the internally con-
tracted multireference configuration interaction approach with the Davidson modification (MRCI+Q) with the correlation-consistent
basis sets, aug-cc-pV5Z and aug-cc-pVQZ. In order to improve the quality of the PEC, the PEC is extrapolated to the complete basis set
limit by the two-point total-energy extrapolation scheme; and the scalar relativistic correction is included. Scalar relativistic correction
calculations are carried out using the third-order Douglas-Kroll Hamiltonian approximation at the level of a cc-pV5Z basis set. The
spectroscopic parameters (¢, De, R, 0, WeXe, WeYe, Be and ) of two states are calculated. The spectroscopic results are compared
in detail with those reported in the previous literature. Excellent agreement is found between the present spectroscopic results and
the experimental ones. Using the PECs obtained by the MRCI+Q/Q5+DK calculations, the B,, and D,, are calculated for each vibra-
tional state of each electronic state, and their values of the first 30 vibrational states are reported for X' X+ and A'IT states of 28Si®Se
molecule when J = 0. Comparison with the measurements demonstrates that the present vibrational manifolds are both reliable and

accurate. They should be good predictions for the future experimental or theoretical research.
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