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In the development of an in situ positron annihilation lifetime spectroscopy

(PALS), I have proved that hydrogen-induced defects in pure iron are vacancy-hydrogen complexes by
developing a PALS apparatus that enables measurement while hydrogen is charged, and suggested that
hydrogen embrittlement is crucial because of their local densification. By utilizing a PALS
apparatus capable of measuring on the order of minutes, it was also clarified that in pure Ni,
unlike Fe, vacancies are formed only by hydrogen addition, and the relationship between the
formation of vacancy clusters and the aging process of hydrogen desorption. Furthermore, it is
suggested that the formation of vacancy-hydrogen complexes is also involved in the hydrogen
embrittlement of Ni.
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