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Study of low-temperature hydrogen absorption and diffusion into metal using
inelastic electron spectroscopy measurements
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We found that the quantum behavior of hydrogen adsorbed in or penetrated
into a superconductor is significantly different from the quantum behavior of hydrogen in normal
metals. For example, hydrogen adsorption experiments on Josephson junctions have shown that when
hydrogen is adsorbed onto the surface of a superconductor, energy levels are formed at ~0.1meV level

intervals.
We also showed that high-quality PdHx superconductors can be obtained by absorbing hydrogen in Pd
metal at temperatures lower than 200K. On the other hand, it was revealed that even after
superconducting transition, the electrical resistance does not become zero due to the effects of
hydrogen tunneling, even though the superconductor is of very high quality.
Furthermore, through a vibrating wire experiment, we clarified that this phenomenon also occurs when
small amounts of hydrogen are absorbed.
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