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Photo-excitation process of single semiconductor nano-particle

Saito, Yuika
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This work assessed individual widegap semiconductor nanoparticles using our

ultraviolet photoluminescence (UV-PL) microscopy. ZnO nanoparticles having a bandgap energy of 3.4
eV were first synthesized and evaluated, employing a unique spectroscopic system. The
characteristics of nanoparticles formed in the early stage , fully grown and the central reaction
stage were revealed. The exciton PL peaks obtained from individual nanoparticles exhibited a narrow
distribution of energy levels around the average, in agreement with ensemble data acquired using UV
absorption spectroscopy and XRD. PL characteristics were explained based on types of defects and the

defect repair process. This work suggested variations in the local environment during the formation

process. Detailed examinations are expected to assist in fabricating identical nanomaterials for
future semiconductor technologies.
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