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We studied the optical properties of functional semiconductor nanomaterials such
as carbon nanotubes, hetero-structured nanoparticles, and closed-packed nanoparticle films. By developing
and applying technigues based on microscopy and pump-probe spectroscopy, we clarified the optical
phenomena associated with multiple excitons, carriers, and their combinations. The mechanisms of Auger
recombination, multiple exciton generation, and luminescence blinking were discussed based on the
recombination dynamics of biexcitons and charged excitons. We elucidated that the dynamics of multiple
excitons and carriers are strongly influenced by the structure of the nanomaterial.
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