(®)
2020 2022

Nondestructive measurement of crystal defects using multiphoton excitation
photoluminescence
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Observation, classification, and identifiation of crystal defects in widegap

semiconductors were demonstrated using multiphoton excitation photoluminescence, and
three-dimensional distribution of crystal defects was visualized. In GaN and SiC, dislocations can
be visualized as dark lines due to the non-radiative recombination center nature of dislocations,
and dislocation species can be identified and classified from shading and three-dimensional images.
Furthermore, it was found that in SiC, through-plane dislocations and basal plane dislocations are
observed as emission surfaces at wavelengths of around 400-500 nm for stacking faults. In Ga203,
nanopipes can be visualized and correlated with surface hillock growth. In diamond, dislocations

were observed as emission lines, revealing complex bending and propagation behavior during
heteroepitaxial growth.
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