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Theoretical study on control of optical properties in the nano-scale domain due to
the light irradiation, and application to high-density optical memory
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Multi-physics simulation system for light propagation and thermal conduction in
an optical disc was developed. Our calculated results clarified the mechanism of super-resolution effect
making it possible to read out recording marks smaller than the diffraction limit, and suggested the
optimum conditions for the incident light intensity, linear velocity of the disc rotation, and thickness
of an active layer. Key materials for the super-resolution effect such as InSb was studied for both
crystalline and liquid states by ab-initio calculation. It is found that electronic and optical
properties change from semiconductor to metallic behavior due to the melting.
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