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#*1 BP HHEN A-S BHOGIEFH

A-SET./em™' R,/A w,/cm™?! WeXe/cm™t

B./em™! D /eV R M 7HE/%

X311 0 1.7539  934.689 6.05994
1.718") 1148
1.7595%)
0 1.75209 941.399) 6.419)
3% 6987.19  1.9623  636.723 3.36300
1.943)  585P)
1.9730¢)
74129 1.96901 633.75%) 4.819
511 19914.39 1.9845 583.026 7.9570
1.972P) 618D
5%= 43707.27 1.8393 766.426 6.95549
2.101") 514D

0.674706 3.373 10220230%40°55°1m*P*2710(81.16)
1022023040950 1 2n P (1.45)
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3.56%)

3.19)
0.67629)
0.538774 2.441 10220230240%506%11*210(81.01)
16220230240°500 11> 21 (6.43)

2.41°)
0.5353%9

0.526891 0.868 10220230%405°50%1m>21?(87.09)
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a) 7 3k [3], b) B3R [4], ¢) S 3CHK [5], d) S5 3k [6].
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0+,07,1,1,2 B(*P1/2)+P(*S3/2) 0 0
0+,0t,07,07,1,1,1,2,2,3 B(?P3/2)+P(*S5/2) 13.2 15.87
#3 BP HHAEM QERGEE R
Q% T./em™' R /A wy/em™' w xe/em™' B,/em~! D_/eV FEASET/%
X3+ 0 1.7538 934.800 6.11590 0.674727 3.381 X311(100)
STIp_ 0.22 1.7538 934.768 6.09235 0.674726 3.381 X3H(100)
3114 75.71 1.7539  934.815 6.14949 0.674713  3.372 X311(100)
311, 151.87 1.7539 934.748 6.11151 0.674698 3.364 X311(100)
3nT 7062.91  1.9630  642.760 9.17342 0.539617  2.448 3%~ (99.98), X311(0.02)
3%, 7063.35  1.9627  641.658 8.40462 0.539620  2.448  3%7(99.97), X3I1(0.03)
51'[1(1) 19865.53  1.9841 583.750 8.01803 0.527141 0.871 5T1(100)
5H3_ 19878.04  1.9843 583.412 7.98335 0.527015 0.869 5T1(100)
S 19878.26  1.9843 583.395 7.99214 0.527011 0.879 5T1(100)
SII;(II)  19890.76  1.9845  583.049 7.95240 0.526893  0.870 5T1(100)
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5115 19915.78  1.9850 582.302 7.88159 0.52663 0.865 5T1(100)
5%,_  43565.03 1.8401  765.604 5.96950 0.613699  0.371 5%~ (100)
521_ 43565.05  1.8401 765.613 5.97363 0.613698 0.372 5%~ (100)
52; 43565.05  1.8401 765.308 5.14684 0.612921 0.372 5y— (100)
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SOC R BAE STIZS 73 A 6 A Q &, EATM
A B MG 3 w3 1R HE 21 P 2 BT (T), SToo—, STog,
T (ID), °I,, M. FATFHEIXLEQ SHHEE
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“Hoy), 125 em™' (PIIp4-°1I(11)), 16.29 cm™!
(°TI (I1)-°T1,), 12.73 em™! (°TI,-°TI3). X ANANES
(6 1% H5 ST AR R, TN T E R D,
STIy (1) 1 °II, (IT) HY RS fRREA R — rl. 5SS~ B0 R
T EAHTE, BSSy SS; MSS ., BT
G X R, FrELCET A REfI 2L 5 5~ [
RE i e ARARAL, Sl et IR Heik.

4 % #®
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BRI, XA EBONRES. WA =ZEE KT
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S R A 3 MRSIBEN, I HIAIF A
T S AR 17333.22 em ™!, R IFIXANEAE LK
FARMEGII 2. FEBh A & RN ALAF 44 A-S 0y
BN 15 QF, Ploy #elfi e AEE. X T BP 73
TR & RN A H IR S, ‘B4 BP 2 1K
() f K B RE AR T > = H L 125 0 R 0 AN

1 A3 G5 3. (A5 3 RE M R O TR R A T AR B
AR, RPN 7 T IR EN RE L 2 ARKIN
s, BT CAERATTIN 975 18 BP 201 A e LR 5 RN
FEAR A ELR. X TR RAR B MR AR, AT
i ge T A SR S A, W] AR DA B 4 T
g5 R, felg it — Bt 5L BP DL RA AR S5 M
T RRKDCIEE SR AT SR IR S
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Ab initio calculation of the potential energy curves and
spectroscopic properties of BP molecule”

Wang Wen-Bao"?  Yu Kun?" Zhang Xiao-Mei" Liu Yu-Fang!?

1) (College of Physics & Electronic Engineering, Henan Normal University, Xinxiang 453007, China)
2) (College of Physics & Engineering, Xingyi Normal University for Nationalities, Xingyi 562400, China)

( Received 25 November 2013; revised manuscript received 1 January 2014 )

Abstract

A high-precision quantum chemistry ab initio multi-reference configuration interaction method with aug-cc-pVQZ
basis sets has been used to calculate the four states of BP molecule. The four A-S states are X°II, S~ °II and °% ",
which are correlated to the lowest dissociation limit of B(*Py)+P(*Sy). Analysis of the electronic structures of A-S states
shows that the A-S electronic states are essentially multi-configurational. We take the spin-orbit interaction into account
for the first time so far as we know, which makes the four A-S states split into fifteen Q states. 3IIo; state is confirmed
to be the ground 2 state. The SOC effect is essential for the BP molecule, which leads to the avoided crossings for
07 and 1 states from X3II and 3 ~. Based on the PECs of A-S and Q states, the accurate spectroscopic constants are
obtained by solving the radial Schrédinger equation. The spectroscopic results may be conducive to further research on

BP molecule in experiment and theory.

Keywords: BP molecule, MRCI+Q), potential energy curve (PEC), spin-orbit coupling (SOC)
PACS: 33.20.-t, 31.15.Ar, 33.20.Df DOI: 10.7498/aps.63.073302
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