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Development of low-threshold and narrow-band nanolaser of perovskite crystal and
nanocavity

Okamoto, Takuya
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We improved the photoluminescence properties of lead halide perovskite
crystals and investigated the interaction between semiconductor quantum dots and a nanocavity
consisting of gold and titanium oxide thin films for realizing a narrow-band, low-threshold, and
optical mode-tunable nanolaser. We reported that the kinetics of halide vacancy filling in
perovskite microcrystals depend on the crystal shape. We also optimized the size, shape, and
photoluminescence properties of perovskite microcrystals. We prepared mechanically stable perovskite

supercrystals overcoming the delayed non-geminate exciton or carrier non-radiative recombination.
We found that the photoluminescence of quantum dots on the nanocavity is quenched by the energy
transfer from the quantum dots to the cavity and the coupling between the optical mode of the
nanocavity and the plasmon resonance of gold nanoparticles enhances an energy transfer between QDs

and the nanocavity.
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