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Improvement of photon upconversion utilizing characteristics of localized
surface plasmon resonance
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Plasmonic nanomaterials, which generate local heat through localized surface
plasmon (LSP) resonance upon near-infrared light excitation, were combined with polymer host-based
thin films for triplet-triplet annihilation-based upconversion (TTA-UC). This hybridization resulted

in a significant improvement in the energy transfer efficiency between the triplet-excited
sensitizer and emitter, leading to enhanced upconversion (UC) emission. Also, we achieved
enhancement in UC emission by leveraging strong local magnetic fields using metal/insulator/metal
structures composed of silver films, TTA-UC films, and silver nanocubes. This approach significantly

improved the spin-flip optical transition of osmium complexes as a sensitizer. Moreover, we
observed a remarkable enhancement of UC emission through the far-field effect by combining periodic
plasmonic structures that exhibit strong light scattering (far-field effect) with TTA-UC thin films.
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