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Novel design strategy of near-infrared absorbing dyes enabling photo-electric
conversion in the near-infrared light
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In this study, near-infrared (NIR) absorbing organic dyes based on the
manipulation of exciton interaction were developed for the efficient photo-electric conversion in
the invisible NIR light. The fusion of two chromophores in one molecule caused intramolecular
exciton interaction between chromophores. As a result, the absorption bands of these dyes were
shifted to the long-wavelength region. The photophysical properties of intramolecular
exciton-coupled dyes were elucidated by various spectroscopic measurements. Furthermore, organic
photovoltaics based on exciton-coupled dyes were fabricated. These dyes exhibited high performance
as the light-harvesting materials in the NIR regions due to the properties brought about
intramolecular exciton interaction such as energy levels of frontier orbitals, broadening and
red-shifting of absorption bands. These results proved the design strategy based on exciton
interaction was benefit in the synthesis of NIR absorbing dyes.
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