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Gas element-vacancy complexes investigated by electron momentum distribution
analysis using a combination of positron annihilation and first-principles

calculations

Yabuuchi, Atsushi
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The change in the positron lifetime of defect complexes (VXk) with multiple
interstitial impurity atoms (X=H, C, N, 0) bound with a vacancy in tungsten was investigated using
first-principles calculations. It was found that the VH2, VC1, VN1, and VOl complexes all exhibit a
positron lifetime of around 170 ps. The Doppler broadening of the annihilation radiation spectra of
these defect complexes was also calculated. It was shown that a shoulder appears around 16 mrad of
electron momentum in the spectra of all defect complexes, making it difficult to distinguish the
defect species. It was concluded that a combination of observation of the annealing behavior of
defect complexes and calculation of the binding energy between vacancy and impurities is necessary

to identify the species of these defect complexes.
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