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Theoretical study of transition metal complex in crystal: Improvement of QM/MM
approach for molecular crystal
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The theoretical study of luminescent spectra, chemical reactions, and
mixed-valence characters in molecular crystals is a challenging research target. For such
investigations, we have improved the crystal model and modified the quantum mechanics/molecular
mechanics (QM/MM) method based on the periodic MM crystal model with the self-consistent point
charges. In our method, QM molecule is embedded in infinitely periodic MM crystal, the point charges

and geometries of which are determined as mirror image of the QM molecule in the self-consistent
field manner by applying the translational and symmetrizing operations to the subunit of the minimum

unit cell. We compared the molecular properties and reactions in crystal with those in gas phase
and solution, discussed the characteristic differences, and successfully elucidated the reason why
from the microscopic molecular viewpoints.
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