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Abstract: In recent years, organic room-temperature phosphorescent (ORTP) materials have been widely used in
optoelectronic devices, biosensors, and information security owing to their long-lifetime luminescence. However, the
excitation wavelengths of existing ORTP materials are confined to the short-wavelength region. To address this limita-
tion, a fluorescence resonance energy transfer (FRET) strategy is proposed to transfer energy from the two-photon
molecule 7-amino-4-carboxymethylcoumarin (ACC) to phosphorescent molecular systems(9, 10-diaminophenan-
threne (DAphe) , acriflavine, acridine orange, and 5-aminonaphthalene-2-sulfonic acid)using polyvinyl alcohol
(PVA) as the matrix. The ACC+DAphe@PVA enables achieving long-wavelength excitation (780 nm) for ORTP emis-
sion, with the longest phosphorescence lifetime reaching 0.8 s and an anti-Stokes shift of 250 nm. Density functional
theory simulations and electrostatic potential distribution analyses were employed to elucidate the energy transfer
mechanism. These findings will guide the development of high-performance, afterglow-doped materials with upcon-
version luminescence capabilities.
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Fig.1 Preparation of upconversion polymer-based long-afterglow materials, and molecular structural formulas of the
used compounds
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Fig.2 Scanning electron microscopy images of raw ma-
terial and membrane materials
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Fig.3 Transient PL spectra of ACC (A, = 780 nm)and
absorption spectra of ACF , ACO , DAphe , and
ANS
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Tab.4 Photophysical data of PVA-based afterglow films
with different doping concentrations (1., = 365 nm)
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Tab.5 Photophysical data of PVA-based afterglow films

with different doping concentrations (., = 780 nm)
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