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Triplet-triplet annihilation-based upconversion (TTA-UC), a light wavelength conversion
technology, has attracted much attention in terms of its application to photovoltaic devices.
However, a significant energy loss associated with the intersystem crossing (ISC) of the
sensitizer leads to a narrowing of the anti-Stokes shift in the TTA-UC systems. The formation
of the triplet excitons without ISC (i.e., So-T; transition) will improve the anti-Stokes shifts. In
this study, plasmonic metal-insulator-metal structures (MIM), which is expected to exhibit
strong local electromagnetic fields, was used to realize TTA-UC at the excitation with the
wavelength corresponding to the So-T transition of Pt-porphyrin sensitizer. The upconverted
emission of the TTA-UC incorporated in MIM was significantly enhanced, compared with the
reference system (without MIM), suggesting that the enhancement can be derived from the
strong electromagnetic fields of MIM.
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