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Photo-plastic effect of zincblende semiconductor crystals and its relationship
with quantum structures of dislocation cores

Matsunaga, Katsuyuki
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First-principles calculations and experimental mechanical tests were
performed for I1-VI group and 111-V group compound semiconductors, in order to clarify a physical
origin of their photo-plastic effect. It was found that glide-dislocation cores of 11-Vl group
semiconductors have localized electrostatic fields and can interact with excess electrons and holes
excited by external light. Moreover, the glide dislocations underwent atomic reconstruction at their

cores due to excess carriers. Such reconstructed cores may result in reduced mobility of glide
dislocations, which should result in hardening of the systems under external light. Experimental
mechanical tests for ZnTe supported this argument. In contrast, glide dislocations in GaP were found
to undergo structural transformation from reconstructed to unreconstructed structure in the
presence of excess carriers. It can be expected that GaP crystals show softening under light
illumination unlike I1-VI group semiconductors.
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DFT calculations of carrier-trapping effects on atomic structures of 30° partial dislocation 2023
cores in zinchblende I1-VI group zinc compounds
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