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Relaxation of intramolecular vibration generated by continuous infrared
radiation at the gas-liquid interface and effective absorption band for solvent

drying
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In this study, (1) the relaxation behavior of a solvent when continuously
irradiated with infrared light at the absorption wavelength of the solvent and (2) the evaporation
behavior of the solvent by molecular dynamics and Boltzmann equation analysis were investigated.

In (1), it was found that continuous irradiation of infrared light, which causes angular vibration
of water, may accelerate evaporation by about 5% compared to heating by thermal conduction in the
wavelength range of bound rotational vibration, which is involved in water evaporation. In (2), It
was found that for evaporating molecules by local heating, the normal direction temperature is
almost equal to the local heating temperature, and the tangential direction temperature is
anisotropic taking a temperature close to that of the bulk liquid in the non-heated state. Further,
the larger the number of non-condensable gases in the gas, the more isotropic the distribution

becomes due to molecular collisions.
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