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Spatially-resolved analysis of triplet-triplet annihilation photon upconversion
solid-state systems using spectromicroscopy
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Triplet-triplet annihilation upconversion (TTA-UC) is a photoenergK
conversion technique that can function even with light intensities as low as sunlight. If high UC
quantum yields are achieved in solid-state samples, it is expected to improve the efficiency of
solar-driven devices such as solar cells and photocatalysis. In this study, we attempted a
measurement-driven approach to address this issue. Specifically, we applied spatially-resolved
analysis based on emission spectromicroscopy to organic-organic/organic-inorganic composite
microcrystals exhibiting TTA-UC emission. By precisely evaluating the photon detection efficiency of
TTA-UC apparatus using single molecule measurements, the amounts of sensitizer/annihilator, the
time constants and quantum yields of triplet energy transfer between sensitizer and annihilator in
the microcrystals were successfully visualized for the first time.
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