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Study of photoexcitation effect of vacancy-induced magnetism by spin-polarized
positron annihilation method
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The spin-polarized positron annihilation method, which has high sensitivity
for the electron spins associated with atomic vacancies, was used to validate the theory that cation
vacancies are the origin of vacancy-induced magnetism. The strong magnetization predicted to be
induced in gallium nitride (GaN) and its control by the UV light 1llumination was investigated. No
significant excess spin was observed at the single gallium vacancies (cation vacancies) in
nitrogen-implanted GaN, however, magnetization induced at vacancy clusters was detected in

Gadolinium-implanted GaN. It was clarified that vacancy-induced magnetism is also induced in defect
structures other than single vacancy.
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