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Creation of high efficiency photon upconversion organic film/materials achieved
by controlling thermal factors
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This KAKENHI project pertains to the technology of photon upconversion (UC)
that converts low energy photons (longer-wavelength lights) into higher energy photons
(shorter-wavelength lights). In this project, creations of solid-form (crystals, poly-crystalline
Tilms) UC materials were pursued. Specifically, high-efficiency and stable organic solids was
pursued by actively controlling thermal factors such as temperature and thermodynamic variables.
Consequently, development of organic solids that emits clearly eye-recognizable UC photons were
achieved. Furthermore, properties of the developed samples were elucidated by measurements and the
mechanism of the sample stability was investigated and understood. Finally, the factors governing
photo-stability of UC molecules against continuous photo-irradiation, which is a crucial issue
related to the purpose of this research, were investigated with liquid UC samples and the
fundamental governing mechanism have been successfully elucidated.
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Visible-to-ultraviolet (<340 nm) photon upconversion by triplet-triplet annihilation in 2020
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Photon upconversion based on molecular scale energy and mass transfer: Materials developments, microscopic kinetics, and
photophysical properties
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