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Study of interactions with phonons, electrons and hydrogen in proton quantum
diffusion
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Hydrogen (H) reveals quantum diffusion at low temperature due to its light

mass. However, the mechanism of the H quantum diffusion has not been elucidated in detail because it

is difficult to detect H and measure the slow diffusion at low temperature. In this study, we
performed electrical conductivity measurements to observe the H diffusion in materials. The hydrogen

hopping rates at low temperature were successfully obtained in Pd and Pt hydrides. The structures
of these hydrides were analyzed to determine the H hopping path by the nuclear reaction analysis
combined with the ion channeling technique. The concentration dependence and isotope effects on the
temperature dependence of the hydrogen hopping rate were experimentally investigated to elucidate
the influences of phonons and electrons on quantum diffusion of H.
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