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Construction of quantum chemistry based on the Schrédinger solution of
atom and molecules: FC theory and its application |1

oYusaku I. Kurokawa', Hiroyuki Nakashima®, Hiroshi Nakatsuji*
! Quantum Chemistry Research Institute, Kyoto, Japan

[Abstract] The purpose of this study is to develop the Free Complement (FC) method. The
detail of the FC method is mentioned in the Presentation 2F08. In this study, the complement
functions (cfs) are generated along with the FC scheme, but only integrable cfs are used. We
can perform the variational calculation based on the exact theory. The initial wave function
in this study is a valence bond (VB) type wave function which is written by ¢=(ab+ba). We
have applied this method to some molecules. It was observed that the dissociation energies
of diatomic molecules are underestimated, and that the equilibrium distances are
overestimated compared to the experiments. Now we are developing the FC-Variational
method to be reliable, fast, and applicable to a larger molecule.
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Table 1. Complement function (cf)
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Fig. 1. PEC of Li, molecule in the ground A 2 2 2 L - N PN
and excited stateszby the FC-VB method ¢ = Alls,) (15, ) (25,2 ) EINHOA A RET



Table 2. Equilibrium distance and dissociation energy of Li, Table 3 Equilibrium distance

Ground state 1% Excited st. (*=,)  of diatomic molecules in the
FCVB SACCI[5] Expl6] FC-VB SAC-CI[5) _dround state (A)
Req (bohr) 5.290 5.123 5.0511 5.681 5.890 mO'ﬁ‘CU'e FC-VB  Exp.
De (kcal/mol) ~ 17.79 23.60 24.33 23.873 26.17 LiH  1.649 1.595
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