Temperature dependence of the raman shift and raman width of solid
parahydrogen: Effect of vibron-phonon scattering

Kien F.L., Koreeda A., Kuroda K., Suzuki M., Hakuta K.

Department of Applied Phys. and Chem, University of Electro-Communications, 1-5-1 Chofugaoka, Chofu,
Tokyo 182-8585, Japan; Core Res. Evolutional Sci. Technol., Japan Science and Technol. Corp., Chofu,
Tokyo 182-8585, Japan; Department of Physics, University of Hanoi, Hanoi, Viet Nam; Institute of Physics,
Natl. Ctr. for Nat. Sci. and Technol, Hanoi, Viet Nam; Department of Physics, Tohoku University, Sendai,

Japan

Abstract: We present a model for vibron-phonon scattering in molecular crystals. A general kinetic equation
for the vibrons is derived. We use this equation to calculate the frequency shift and dephasing rate of the
vibrons as functions of temperature. We find good agreement between the calculated results and the
experimental observations for the Raman shift and Raman width of the fundamental vibrational Raman
transition of solid parahydrogen.
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