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Imaging of threading dislocations by hyper-Raman scattering
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Analysis of crystalline defects via nonlinear excitation process has been
studied. First, identification of Burgers vector of threading dislocations in GaN using via
multiphoton-excitation photoluminescence measurement was studied. Threading dislocations were
observed as dark lines. They are classified by five according to their propagation habit and
contrast. Next, edge component of threading dislocations were characterized using Raman
spectroscopy. Peak wavenumber of E2-high mode was influenced by strain field by edge component of
dislocations. Therefore threading edge and mixed dislocations were visualized by both multiphoton
excitation photoluminescence and E2-high Raman mapping. Threading screw dislocations were only
visualized bK multiphoton excitation photoluminescence. Comparative study between multiphoton
excitation photoluminescence and Raman spectroscopy could identify the type of dislocations.
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1) T. Tanikawa et al., Appl. Phys. Express 11, 031004 (2018).
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