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Application of Monte Carlo correction Cl method to multinuclear metal
complexes and highly excited states of small molecules
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[Abstract] We have proposed a selected Cl method in which important Slater determinants
(or configurations) can be selected quickly by sampling the first-order corrections to the
target-state wave functions. This Monte Carlo correction configuration interaction (MCCCI or
MC3I) method is applicable to the quasi-degenerate states and highly excited states because a
large active space can be used. In this study, we applied the MC3I method to multinuclear
metal complexes and highly excited states of small molecule. In some states, the
spin-symmetries were significantly broken, and assignment of the spin states became difficult.
We developed a method to adapt the spin-symmetries to the Slater determinant wave
functions. The MC3I results after spin-symmetry adaptation were comparable with the
DMRG values.
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Fig. 1. Structure of Fe;S2(SCHs3)a. 0 50 100 150 200
Iteration

Fig. 2. Convergence of MC3lI energies.
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Fig. 3. Relative energies of the
1 lowest 100 states using the SDs
_ | with S, = 0.5 for [Fe;Sa(SCHs)a]*
(@) MC3I before spin adaptation.
T (b) MC3lI after spin adaptation.
T The lowest two states in each spin
multiplicity are colored in red. The
3rd to 10th states are colored in
blue.
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