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2 HEERRITIR

2.1 H,HRRITR

R Q0s1p)/[2s1p]HAD, 2B KOG HBH R.=0.07452 nm, E=—1.166673
a.u. (HF-SCF fE &% —1.132144 a. u.). N F 3 1 3E¥k4EH H—-H. H* —H kK H —H*
B34 o MMEREWABITHEBH E=—1.150488 a.u. . BI& 53. 1 %M %88, SHi 4 M0
BT TR I 81. 48 % 1 18. 52%.
2.2 Li, IRFRIH

Xt Li, fFf7 T 2B FREMNL TR, HPRKE0.2673 nm, &4 % STO-6G f 6-31G.,
B4 LiEFBR-MEFLEESREERREENS, F-1EFEE5RE. dTFREITUR 0
B,MUER R, HBRITMI AN XMHEEIH 6 No+x WMHEE). 3HRBEBRYG
(BTSCRYIHHEZERRLE 1. K2, X2 oo REoHHHERMNMBHEFR, ~o. 7 T o X
TEILAN SR B F 2.

Table 1 Comparison between Total Eifergies of Li (a.u.)

Method STO-6G 6-31G

HFSCF —~14. 808872 —14. 865713
MP2 —14. 824815 —14.881262
3BTSCF —14.821228 —14. 874972
6BTSCF —14. 827852 —14. 882211

Table 2 Structural Weight of Li;

Basis set Method LA a, . x;
STO-6G 3BTSCF 0.9106 0.0994

6BTSCF 0. 8447 0.1232 0.0160 0.0160
6-31G 3BTSCF 0.9797 0.0203

6BTSCF 0.9185 0.0449 0.0178 0.0188

M EBEE . 3BTSCF fE &t MP2 RE R, 6BTSCF fEE H MP2 AE BB, X, ¥
BHTFREMRLE, PEIIAMERUTBENEEGIRENER., HEE T RARE FHEYNE
MEREEFL, MUERAFEUMMEEL. XA 2B RITHE. I STO-6G f 6-31G
BARMEA BEWEBEEE 4950 f1197676. MEHTE ., BFEMRIE L, XBR
HL,#RKAX, AL, PHEBFER 8. BEHMMKXATSUEX Li, Mgt
2.3 HLifV@FRITH

KA STO-6G. 3-21G. 6-31G 1 6-311G" " HHAXM HLi 2 FH#ITTHRITHE, HIgK
HSLIR{H 0. 1595 nm, I HLER R E 3 MK 4.

Table 3 Comparison between Total Energies of HLi(a. u.)

Method STO-6G 3-21G 6-31G 6-311G"*

HFSCF —7.951972 —7.929586 —7.979269 —7.985772
MP2 ~7.964603 —7.942073 —7.991612 — 8. 008565
3BTSCF —7.967448 —7.945164 —7.995118 —8.000329
6BTSCF — —_— —_ —8. 005048

#REH, 3BTSCF BFMAERE R MP2 B, FFERRIEAHB L HLi 2 Fhast
FEREMEMER FRALW, IEH T UM R REWMN.
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Table 4 Structural Weight of HLi from 3BTSCF

Basis sct H—Li H-—Li* HY—Li~

STO-6G 0.8138 0.0888 0.0973

3-21G 0. 8535 0.1379 0. 0086

6-31G 0. 8684 0.1429 —0.0113

6-311G " * 0.8910 0.1195 —0.0105
3 & it

YABRIWEFHRRYFHIMEA—B A —B A" B #TaRTHTHEBE
MP2 R MEHGEER, FARINMNWHTEMN ASBRFZRMNENIEMEMBE FHESHTES
HWR, NBRHETHERE FAOBNRTEHES TR FHRILES.
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The Treatment of Big Basis Sets in Valence Bond Method

MO Yi-Rong®, WU Wei, ZHANG Qian-Er
(Department of Chemistry, Xiamen University. Xiamen, 361005)

Abstract A generalized multi-bonded tableau self-consistent field program (MBTSCF) is
framed. The program can optimize the expansion coefficients of single-electron orbitals as
well as those of bonded tableaus simultaneously. Though the expansion space of a single-
electron orbital can be defined arbitrarily, we suggest to adopt the form of a hybrid orbital
whose expansion space 1s the basis functions of an unique atom. Test calculations ta H,, Li,
and HLi are performed with different basis sets. The results show that the total energies re-
sulted from 3BTSCF, where 3BT's correspond to resonance structures A—B, A*—B™ and
A~ —BT for a diatomic molecule AB, are rather near to those resulted from MP2 calcula-
tions. Moreover, our method can be used to discuss the covalence and ionicity of a true
molecular bond very intuitively.
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