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[Abstract] A method to calculate the transient hole-burning spectrum using equilibrium
molecular dynamics (MD) simulation was proposed, and it was applied to a model solute
molecule immersed in tetrahydrofuran. The relaxation of the spectral width was strongly
dependent on the excitation energy, and it sometimes became slower than that predicted from
the relaxation of the spectral center based on the harmonic approximation, as had been
reported experimentally by Nishiyama and Okada. The free-energy profile along the
solvation coordinate was anharmonic, and the characteristics of the transient hole-burning
spectrum described above was reproduced qualitatively by the diffusion model along the
solvation coordinate. It indicates that the slow relaxation of the spectral width reflects the
anharmonicity of the free-energy profile.
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