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Study of development process of vacancy-type defects in rare-gas-plasma-induced
metal-nanostructure formation process

YABUUCHI, ATSUSHI

3,300,000

He Ne
Ne

623 K

Ne H He

Vacancy—tyge defects formed by electron- or rare-gas-ion-irradiation and the
differences in their development behaviors during the post-irradiation annealing process were
investigated using positron annihilation spectroscopy. A comparison between helium- and neon-ion
irradiated tungsten implied that the defect species are the same in both as-irradiated samples.
However, in the case of neon-irradiated tungsten, in contrast to helium-ion irradiated one, the
aggregation of vacancies and the formation of vacancy clusters were observed. Vacancy-hydrogen
complexes were observed in tungsten irradiated with electrons in water, and the complexes began to
dissociate from 623 K and formed vacancy clusters. In addition, when the sample purity was low, the
formation of vacancy clusters was suppressed during the annealing process compared to the

high-purity sample.
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