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Theoretical study of the correlation between chemical reaction and
intramolecular energy transfer through vibronic motions
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Theoretical approach to discuss both of the chemical reaction rate and
energy dissipation is strongly required. To design such an approach, we developed methods for (1)
accurate potential field made by solvent molecules and (2) energy transfer along the structural
fluctuation and solute-solvent interactions. In the case of (1), we derived analytical gradient of
free energies in solution based on second-order Moller-Plesset perturbation theory. In the case of
(2), we developed an analytical second derivatives of the free energy in solution. By employing
developed methods, we studied chemical systems in solution, such as non-radiative decay process
through intersystem crossing, tautomerization reaction of poly-iodide anions in solution, and so on.
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