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Realization of a method to visualize the distribution of threading dislocations
and point defects in semiconductor crystals
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An optical measurement system based on an integrating sphere was built up to
perform the omnidirectional photoluminescence (ODPL) spectroscopy under the multiple-photon
absorption (MPA) condition. The detection sensitivity of the system was verified to be enough high
by the quantification of quantum efficiency of radiation in a GaN crystal. Photoluminescence (PL)
spectra and PL decay lifetime were realized to be drastically changed when the excitation depth was
varied. Such the sensitive variation of PL spectra and lifetimes arises from the self-absorption and

surface recombination processes of the crystal.
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