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Table 1 Energy of H,, LiH and HF
H, LiH HF
Method
Eya.u. E.Ja.u. D/(kJ ~mol~ ) Eo/a u. E./a u. D/ (k] - mol- 1) Eo/ a. u. E./a u. D/(k]-mol !
HF - 1.1313 - 0.9965 354.20 - 7.9813 -7.929 5 136. 11 - 100.0097 - 99.858 5 397.25
CCSD - 1.1652 - 0.9965 443. 10 - 8.0084 -7.929 5 207.24 - 100.1967 - 99.993 9 532.57
VBSCF - 1.1492 - 0.9965 401. 15 -7.997 1 - 17.929 5 177. 67 - 100.0260 - 99.858 5 440. 11
BOVB -1.1494 - 0.9965 401. 66 - 7.9980 - 7.929 5 179. 94 - 100.0433 - 99.858 5 485.51
VBCIS - 1.1495 - 0.9965 401.91 -7.9976 - 17.929 5 178.93 - 100.0577 - 99.858 5 523.26
VBCISD - 1.1578 - 0.9965 423.72 -8.001 6 -7.929 5 189. 37 - 100. 1445 - 99.943 7 527.49
VBCISDT -8.001 6 -7.9295 189. 37 - 100.1470 - 99.944 2 532. 65
VB- Table 2 Weights of VB structures
CI . s Molecule Method A B A- B+ A+ B
VB s H, VBSCF 0. 807 0. 096 0. 096
VBCISD 0.783 0. 108 0. 108
VB , 2 , VBCISD . )
LiH VBSCF 0. 892 0.003 0. 105
VBSCF . VBCISD 0.908 -0.029  0.121
, VBCI HF VBSCF 0.583 0. 407 0.011
VBCISD 0.552 0. 429 0.019
VB , ,
, VB
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Configuration Interaction in Valence Bond Theory

SONG Ling-Chun, WU Wei , CAO ZeXing, ZHANG QianEr
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State Key Laboratory for Physical Chemistry of Solid Surf aces, X iamen University, X iamen 361005, China)

Abstract Configuration interaction tenichque is applied to the valence bond theory. Virtual VB orbitals
are built, which are localized and orthogonal to their corresponding occupied orbitals and the excited VB
structures are defined, which come from their corresponding fundamental VB structures. The testing cal-
culations of Hz, LiH, HF show that the VB results using CI method match those of the molecular orbital
based on the coupled cluster CCSD method, and the CI technique may become a useful tool in VB method.
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