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Interaction between hydrogen and defects in alloys studied by positrons produced
by pair creation from LCS-gamma rays
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A new positron production and measurement apparatus has been developed at a
synchrotron radiation (SR) facility. Mega eV ordered positrons were created via pair creation in a
Pb target by implantation of 16.7 MeV gamma-photons generated via inverse Compton scattering of
visible laser beam from a 1 GeV electron beam circulating in the storage ring at the NewSUBARU-SR
facility. Positrons, with an energK of 8 MeV, are directly implanted into a bulk sample to detect
defects. By using this system, we have performed positron annihilation Doppler broadening
measurement for bulk iron samples after corrosion test. In this experiment, we found that vacancy
type defects were induced by hydrogen charging at a 4 mm depth from the surface by non-destruction
measurement. Also, positron measurement results suggest that the different possibility of hydrogen
trapping may occur at different type of vacancies 1n compound alloys.
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