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Thermally switchable upconversion emission
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Photon upconversion (UC), the generation of hi?h-energy luminescence by sequential
absorption of two or more photons of lower energy,™? has gained much attention in recent
years for its potential applicability in NIR absorbing photovoltaic cells!®! and biological
fluorescent markers.[! More recently, switchable luminescence based on upconversion has
been proposed for temporal and spatial high-resolution fluorescence microscopy™ and
multicolor barcoding.[®! So far the reported strategies to achieve this goal, either based on
rare-earth nanoparticles or triplet-triplet annihilation (TTA) of organic dyes, involve complex
molecular design or particles synthesis, tight optical conditions, high power density
irradiations and/or the use of auxiliary external components to induce luminescence
switching. Herein we report a counterintuitive but straightforward and universal approach to
obtain temperature-responsive switchable TTA upconversion emission.t”? This strategy, based
on low-concentrated solutions of the molecular material (the sensitizer and the emitter) in
aliphatic phase-changing media (PCM), involves the reversible aggregation of the molecular
material, through a temperature induced phase change. With this strategy, sharp, reversible
and nearly complete interconversion between high-energy emitter upconverted fluorescence
and low-energy sensitizer luminescence was achieved around the melting point of PCMs
(Figure 1).
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Figure 1. Thermally induced switchable UC/phosphorescence emission
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Moreover, by simply changing the dyes pair or the PCM we were able to tune the spectral
response and the switching temperature on command. Noticeably, when using PCMs with
melting points above the room temperature, TTA-UC emission from a solid material with low
dye concentration was achieved.
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