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Molecular geometry optimizations by the HFB method
that takes account for static electron correlation
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Table 1. Optimized bond lengths (in pm) for TM, TF, GM, and GF structures of C4Hs (cc-pVTZ).

Fig. 1. Structure of CsHs.

CASSCF HFB

Structure UHF (4,4) =10 0.8 0.7 0.65

Ci—C ™ 149.3 147.9 149.8 148.7 148.1 147.4
TF 141.7 143.7 144.6 141.6 142.7 143.9

GM 149.5 148.5 149.7 148.8 148.4 148.0

GF 141.8 143.7 144.7 1415 142.4 143.4

CCs ™ 155.4 161.9 157.5 156.8 158.0 159.5
TF 196.2 178.5 192.0 186.6 177.0 171.1

GM 155.2 160.4 157.5 156.2 157.0 157.8

GF 196.2 178.8 191.6 186.9 177.8 1725
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Table 2. Optimized bond lengths (in pm) for singlet 0-, m-, and p-benzynes.
Molecule Method R(C1—C2) R(Cx-C3) R(C3-Cs) R(Cs—Cs)

o-benzyne  HFB ({=1.0)/6-311G** 141.3 143.8 143.1 142.5
HFB ({= 0.8)/6-311G** 127.1 138.9 139.2 140.5

ortho

CASSCF(8,8)/aANO & 125.1 140.0 139.1 142.0
m-benzyne HFB ({= 1.0)/6-311G** 143.8 143.1 143.1
HFB ({=0.8)/6-311G** 138.6 138.4 139.5
CASSCF(8,8)/aANO @ 137.5 137.9 139.6

p-benzyne  HFB (¢=1.0)/6-311G**  143.1 144.0
HFB (¢=0.8)/6-311G** 1385 140.2
CASSCF(8,8)/aANO 2 137.8 140.9
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