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Development of single-particle light scattering spectroscopy technique based on
plasmonic Pd nanoparticles and the elucidation of their catalytic reaction
mechanism
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In this study, the excitation of localized surface plasmon resonance of Pd
in a near-infrared region was achieved based on the sophisticated size tuning technique of spherical
Pd nanoparticles. Using the nanoparticles, an observation techniques of intracellular nanoparticle
dynamics and an annihilation technique of cancer cells induced with the irradiation of near-infrared
light were developed. Furthermore, FeS2 nanocrystals as a novel functional optical resonance
nanoparticle were developed. And the optical resonance properties and the interaction with the
intrinsic bandgap excitation were found.

Also, the effect of localized surface plasmon resonance on a upconversion phenomenon based on
triplet-triplet annihilation mechanism were investigated in detail. Consequently, it was found that
the surface plasmon resonance can provide two contrary effects: enhancement and quenching of
upconversion emission.
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