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Diffusion of hydrogen fluoride in solid parahydrogen
(Okayama Univ. ) Hiroki Ooe, Yuki Miyamoto, Jian Tang, Kentarou Kawaguchi, Susumu Kuma,
Noboru Sasao, Takashi Taniguchi, Kyo Nakajima, Itsuo Nakano, Motohiko Yoshimura

In general, diffusion coefficients of molecules in solids show Arrhenius-type temperature dependence with
activation energy. On the other hand, non-thermal diffusion has been observed in some environments whose
coefficients have non-Arrhenius dependence. Previously, we reported spectroscpopic study of HF in solid
parahydrogen and found that HF monomer decreased and HF clusters increased with time.”) This
clusterization is attributed to diffusion of HF monomers so that the diffusion rate can be estimated from
temporal change of observed spectrum. In this study, we report that temperature and concentration dependence
of the diffusion rate was determined from the decline of monomer absorption. Assuming Arrhenius-type
temperature dependence, the activation energy of diffusion is 0.8 £ 0.1 K. This energy is seems to be too small
compared with that of hydrogen atom in solid parahydrogen (~100K). Therefore, we concluded that the
diffusion has quantum nature. It is also found that the rate constants become small by increasing concentration

of HF. This is probably due to suppression of tunneling by inhomogenity.
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