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RUSE, FRAAS B T RS LT S ) EL ST AT A2 1%
Wdr. IADELG H T ELST A AT R &SR3

Rl (v = 3—5) 4R

WHFL SiS 73 T BRI

i A, AT DO SRR Bt
o fie {4t T 5 A B IR A

1.2

0.6

BRIT AR/ a.u.

Elxt —Xint

2.4

3.2 4.0

e R/ A

E5 ElSt—XI1e+t f1 ANLXIS+ BRI A E R AR T A

#3 E!t—X!St M AUNT—X'ST BRER Franck-Condon [ T
V=0 1 2 3 4 5 6 7 8 9
Elx+
V=0 A — — 0.0002 0.0011 0.0040 0.0110 0.0248 0.0466 0.0746 0.1035
S ») — — 0.0002 0.0008 0.0028 0.0079 — — — —
1 AL — 0.0003 0.0018 0.0072 0.0204 0.0436 0.0723 0.0938 0.0940 0.0691
S 0.0016 0.0063 0.0181 0.0392 0.0665 0.0892 0.0938 0.0743
2 A3 0.0001 0.0014 0.0071 0.0226 0.0496 0.0774 0.0851 0.0612 0.0215 0.0002
S B — 0.0012 0.0062 0.0201 0.0450 0.0725 0.0838 0.0656 0.0282 0.0017
3 AL 0.0004 0.0044 0.0184 0.0461 0.0744 0.0762 0.0425 0.0056 0.0060 0.0386
S B — 0.0038 0.0162 0.0417 0.0700 0.0761 0.0481 0.0101 0.0022 0.0300
4 A3 0.0014 0.0106 0.0357 0.0675 0.0735 0.0385 0.0025 0.0121 0.0454 0.0446
EHP) 0.0012  0.0091 0.0317 0.0626 0.0729 0.0440 0.0060 0.0064 0.0383 0.0480
5 AL 0.0033  0.0208 0.0547 0.0735 0.0453 0.0043 0.0112 0.0443 0.0366 0.0038
EHP) 0.0027  0.0179 0.0494 0.0712 0.0500 0.0084 0.0056 0.0379 0.0416 0.0010
Al
V=0 AX 00777 0.2001 02564 0.2181 0.1377 0.0686 0.0280 0.0096 0.0028 0.0007
1 A 0.1857 0.1834 0.0319 0.0160 0.1158 0.1728 0.1459 0.0869 0.0401 0.0151
2 A 0.2333  0.0377 0.0432 0.1271 0.0456 0.0031 0.0780 0.1443 0.1356 0.0866
3 A 0.2050 0.0061 0.1211 0.0202 0.0372 0.1035 0.0362 0.0035 0.0716 0.1316
4 AL 0.1419  0.0754  0.0591 0.0269 0.0899 0.0045 0.0485 0.0881 0.0215 0.0083
5 AL 0.0825 0.1333  0.0008 0.0922 0.0093 0.0542 0.0591 0.0004 0.0634 0.0707
a) 3CHk [12], b) 3CHk [36].
F4  E'SH AU BERIRSIA GRS d
A—S HRST i /ns
V=0 1 2 3 4 5
AlTI AL 90.72 92.36 94.05 95.80 95.57 99.36
Hig ) 104 104 105
Elxt &L 9.37 9.93 9.97 10.01 10.05 10.10
Hig ) 10.1 12.5 13.2
a) CHR [18].
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4 % B

AR T BN 2 S5 A
M EAEH 77 (MRCI(SD)+Q) iH 5 7 SiS H H
BRI IR 18 A-S SR AAe M 2. 5
HIREE T SiMSJE T n = 2 NFRERZAN B TX
IR, 3 ok BB SR A — 4E 4% 12 3)) Schrodinger 77
T, R 7RSOOGS S8 1HE T 181N A-SE
(147 PR A R i A% 1 AR A () B 28, R BB T AN
(1) L7 2 A S5 A R AR A F AR AR R R 2 . AT T
HEBREM R H AT A B3I # S £ A1 1L
MHETFE (DA, OB, S8, PAMSSHHR
X, R AN RN BATT 25 1 E e -0 5B R o
(B VA% ) B () AR A R R AT 23 B, ] DA IR
fit BT 25 5 AT AT D3TL A 7E 28 XA B AL H AT R 55
MRS G, RIXE ATTI AN b3S 1 58 ZU P 50
AN, BATESH T AL XISt fIETS T XIet
PRIE 1) AT A A% 2E A1 Franck-Condon A1, 1+H T
AL FEYST SR MRS RE R 4R S 5 . AR
T A RN SEEG Bt — A AL SiS | Hh 2 DL K AR
KA R PG PE R L TR B i 25 M5
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All-electron configuration interaction study on potential
energy curves of low-lying excited states and
spectroscopic properties of SiS*
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Abstract

The 18 A-S states correlated to the lowest dissociation (Si(*Pg)+S(®Pg)) limit are computed with high-level mul-
tireference configuration interaction (MRCI(SD)) approach through utilizing all-electron aug-cc-pwCVQZ-DK basis set.
The scalar relativistic effect and the core-valence correlation effect of Si (2s?2p®) and S (2s?2p®) are taken into account.
On the basis of calculated potential energy curves, the spectroscopic constants of the bound states are fitted, including
equilibrium distance R ., adiabatic transition energies T's, harmonic vibrational frequencies w ., anharmonic terms w,x,
and rotational constant B.. The electronic configurations at different bond lengths are given. The electronic dipole
moments of 18 A-S states are calculated, illuminating the influence of electronic configuration variation on electronic
dipole moment. With the help of nonvanishing spin-orbit matrix elements including b3IT and A'II as a function of the
internuclear distance, the nearby state perturbations to b3II and ATl are discussed in detail. Finally, the transition
dipole moments and Franck-Condon factors of ATI—X'Y*" and E'ST—X'S" transitions are obtained, and radiative

lifetimes of five lowest vibrational levels of the two singlet excited states are evaluated.

Keywords: SiS, configuration interaction method, potential energy curve, spectroscopic parameter
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