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Photon Upconversion in Polymer Media Utilizing Energy Harvesting and Intramolecular TTA
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Photon upconversion (UC) is a molecular technology that converts a low-energy light to a
higher-energy light by employing triplet energy transfer from an energy donor (D) and triplet—
triplet annihilation (TTA) of energy acceptors (A). To realize UC in the solid state, efficient
triplet energy harvesting and suppression of fluorescence resonance energy-transfer quenching
are required. For this purpose, we prepared solution-processed polymer composites containing
D, an energy mediator (M), and an DPA-linked dyad DPA—Ad-DPA as A (Fig. 1), and further
showed that the composites exhibit efficient TTA-UC.
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Fig. 1. Chemical structures of PtOEP, of polymer composites containing  Fig. 3. UC emission spectrum of the
DBPA, and DPA-Ad-DPA. PtOEP, DBPA, and DPA-Ad-DPA. polyurethane gel (Agx = 535 nm).
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