©
2021 2023

Dynamics of bright and dark states in primary process of photosynthesis
investigated by multi ultrafast spectroscopy
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Not only bright levels but also dark levels play important roles in the
light-harvesting function of the primary processes in photosynthesis. In this study,
gultipleaultrafast spectroscopy technique to distinguish between bright and dark levels has been

eveloped.

Femtosecond emission spectroscopy using sum frequency generation has been developed to observe the

emission up to the near-infrared region. The bright level (ICT state) in fucoxanthin, which is
expected to be a highly efficient donor level in photosynthesis, was successfully observed. By
comparison with femtosecond absorption spectroscopy, the dynamics of the bright and dark levels and
the mechanism of highly efficient energy transfer were clarified.

We applied this technique to carbon nanotubes, but the emission signal was extremely weak.
Therefore, we attempted to distinguish between bright and dark levels from coherent vibrations and
showed that it is an effective method.
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