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When solar energy is converted to electrical power, hydrogen, and hydrocarbons by
photovoltaics, photocatalysts, and artificial photosynthetic systems, respectively, photons with energies
lower than a system-dependent threshold energy (or wavelengths longer than the threshold wavelength) are u
nused, which is limiting the solar conversion efficiency. Photon upconversion (UC) makes such presently wa
sted solar energy utilizable for energy conversion. In this study, ionic liquids have been used as media o
T the energy-carrying molecules, by which problems of the previous UC studies have been largely resolved.
However, for further increase of the UC efficiency, an elucidation of inter-molecular energy transfer was
imperative. This study has carried out studies on this point and acquired many knowledge that were previou

sly unknown. By this, an important guideline for the improvement of UC efficiency has been for the first t
ime obtained.
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