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[Abstract] It is reported by El-Sayed and coworkers that the lifetime of PSB3 in electronic
excited state, which is known as the model molecule of retinal, becomes longer in solution
than in vacuo. The computational studies of PSB3 isomerization in solution has, however,
failed to describe solvent effect on the lifetime for 25 years. Recently, we successfully
achieved the theoretical reproduction of this experimental trends by employing the
nonadiabatic molecular dynamics (MD) based on Zhu-Nakamura version trajectory surface
hopping (ZN-TSH) technique and Particle-mesh Ewald summation our Own N-layered
integrated molecular Mechanics and molecular Orbital (PME-ONIOM) method. The detailed
analysis revealed that the dynamics of the solvent plays a critical role to the nonadiabatic
hopping mechanism from electronic excited state to ground state; the free-energy of the
system was calculated from the short-time Fourier transform technique, and the free-energy
should behave as the barrier on the free-energy surface along the classical trajectories.
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