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Noble metal nanoparticles adjacent to each other through a nanometer gap exert a significantly
enhanced electromagnetic field based on the localized surface plasmon effect. These hotspots are
expected to amplify the absorption and emission of dye molecules greatly. In this study, we
fabricated large-area plasmonic gold nanogap arrays (AuNA) with highly integrated hotspots by
utilizing the spontaneous nanophase-separated structure of block copolymers (Fig. 1). We
employed the AuNA to amplify photon upconversion based on solid-state triplet-triplet
annihilation (TTA-UC): A nanolayer of a donor molecule (meso-tetraphenyl-tetrabenzoporphine
palladium complex: Fig.2a) and an acceptor molecule (9,10-Bis[(triisopropylsilyl)ethynyl]-
anthracene: Fig.2b) was spin coated on AuNA, and its TTA-UC performance was evaluated. As
a result, the TTA-UC film on AuNA showed the enhancement of UC emission intensity with a
lower threshold excitation intensity compared to the TTA-UC film on a glass substrate.
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Fig.1. SEM image of AuNA Fig.2. Structure of (a) Donor & (b) Acceptor molecules
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