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Observation of Intermolecular Energy Transfer Dynamics in a Phycocyanin Protein Crystal by
Utilizing Femtosecond Transient Absorption Microscopy

OShuto Ueda!, Akira Yamamoto®, Yuma Fujita?, Tetsuro Katayama'?>*, Yasumi Umena®,
Akihiro Furube'?* ('Faculty of Science and Technology, Tokushima University, *Graduated
School of Science and Technology, Tokushima University, *Institute of post-LED Photonics,
Tokushima University, *JST FOREST, *Aichi SR Center, Nagoya University)

Energy transfer reactions are important reaction processes in photosynthetic systems as
natural systems and in solar cells as artificial systems. Especially in natural systems, the energy
transfer reaction from the phycobilisome to the photoreaction system is of great importance. In
recent years, with the improvement of crystallization technology for these protein systems,
photoexcited states and subsequent electron transfer reaction systems at the atomic level have
been discussed by free electron X-ray laser experiments. However, because of difficulty to
measure reactions in microcrystals, the difference in chemical reaction between the crystalline
phase and the solution phase is still unknown. In this study, femtosecond transient absorption
microscopy was used to clarify the energy transfer reaction between phycocyanin dyes in
phycobilisomes in crystalline phase.
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