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Structure and transport property of palladium hydride

Fukutani, Katsuyuki
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We synthesized palladium thin films with a thickness of about 10 nm, and
investigated the hydrogenation process and electric properties of the film by the conductivity
measurement and hydrogen depth profiling with nuclear reaction analysis. The hydrogenation was
performed by exposure of the sample to hydrogen gas and hydrogen ion irradiation. It was found that
the thermodynamically stable hydride phase was formed with the former method, whereas a metastable
hydride phase was produced by the latter method. The metastable hydride phase produced by the ion
irradiation was found to relax to the stable phase with increasing time. This relaxation is caused
by hydrogen diffusion and its time scale was analyzed as a function of the sample temperature. It
was found that the relaxation occurs as a thermal activation and quantum tunneling processes at high

and low temperatures, respectively. Furthermore, the 50 K anomaly was examined in relation to the

hydride structure.
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