2018 5 A

Wl K FFRCE LA F RO May 2018

oo F 3 Journal of Sichuan University (Natural Science Edition) Vol. 55 No. 3

doi: 10.3969/j. issn. 0490-6756. 2018. 03. 019

BeH 4 FHEAR 38 5 5 8 3 8 00 I W 56

b
(L. MRS R 24 9 B 5 1 TR 2222 B

1

K¥E'. B KL, RmH, £ A

FH 5500015 2. SR HPLHEFR B S5 m 7 TRE¥%, PLE 556011

. 41 Molpro £/ B4R 4E 40 5 A sk AR BeH 2 F A& (X D) ) #4744 3

HOAEREAM. L% MA S AEAEA TR (MRCD 7 % o & 28 aug-ccpVQZ #4744 it 5
B LRI T H AL RER B RS TR A SRS, A F T A BeH o F 3472 & fefa
1,13 3] 89 5 T B A KN o F HiE F 49 Schrodinger 42, KL 5 42 K 4 T BeH o F
XDV B T=0ma 12 MRS HTFEMRS A, S AHET HERIDEE G0 HIIFR
FH B, ABWEFHD, Ratik—F F Rk b FRALR AN A

X BeH o F; RiEw4; R R

FhESHES. 0561.1 XEkFRIRAD . A XEHS . 0190-6756(2018)03-0533-04

Theoretical study of vibrational energy levels and spectroscopic

constants for the ground state of BeH molecule
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Abstract. Optimization calculation is performed using different basis sets and methods for the ground

state (X* E ") of BeH molecule. Results show that the multi-reference configuration interaction (MR-

CD method with aug-cc-pVQZ basis set for BeH molecule is the best group for calculating the equilibri-

um geometry and the dissociation energy. Potential energy curve(PEC) of BeH molecule has been com-
puted by MRCI/aug-cc-pVQZ. Based on the analytical PEC, 12 vibrational states (J=0) of the ground

state of BeH molecule are obtained by numerically solving the radical Schrédinger equation of nuclear

motion. For each vibrational state, the vibrational energy levels G(v), inertial rotation constants B, and

the centrifugal distortion constants D, are calculated. Spectroscopic constants are obtained by fitting to

vibrational energy levels and inertial rotation constants. Results show that the calculations are in good a-

greement with the experimental data.
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Tab.1 The equilibrium geometries and experimental value

for the ground state of BeH molecule

VRS Feg r./nm D./nm

MRCI aug-ccpVoSZ 0.1346 2.168

MRCI aug-ccpVQZ 0.1346 2.161
CASSCF aug-ccpVQZ 0.1348 1. 742
CASSCF aug-ccpV5Z 0.1349 1.734
g 0.1342 2.16
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Fig. 1 The potential energy curve for the ground
state of BeH molecule Level8. 0 sz # TR IR NER 2 R,
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Tab.2 The molecular constants and vibrational levels of BeH molecule(J=0)
G(v)/cm ™! B,/cm™! D,/10 3cm™!

: A i 18] A% k[ 18] A

0 1015. 6495 1014. 1856 10. 104860 10. 06549 1. 023489

1 2989. 2435 3018. 4285 9. 796080 9. 75657 1.013049

2 4887. 2759 4921. 9768 9.482806 9.44249 1. 006802

3 6707.4191 6742. 6587 9.161722 9.12007 1. 006408

4 8446. 1650 8481. 2414 8. 827990 8.78111 1.014585

5 10098. 2863 10132. 7572 8.474344 8.41665 1.036268

6 11655. 8990 11685. 8039 8. 089062 8.00775 1. 081533

7 13106. 6130 13133. 4568 7.651255 7.54022 1.171494

8 14430. 3828 14452. 8311 7.126573 6.98218 1. 332218

9 15597. 7858 15614. 4779 6.468170 6.25776 1. 634787
10 16559. 8531 16565. 7906 5.521777 5.43441 2.470103
11 17217. 6363 4.004263 4.026737
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Tab. 3  Spectroscopic constants of the ground states of
BeH molecule
HEHE w/em ! wey/em ! B./em ! a./em ! y./nm
S0 2060.78  36.31 10. 32 0.303 0.1342
SCERET) 2035.03 26,94 10. 26 0.295 0.1347
CHRMENY 2180.57 49.78 10. 22 0.298 0.1349
SCEk(E20) 2048.27 41,03 10.15 0.274 0.1354
ARICITFFE  2058. 06 40. 58 10. 26 0.300 0.1346
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