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Real-time Observation of Electronic State Changes During Photoexcitation and Subsequent
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Photoirradiation changes structures and electronic states of materials. However, these
changes are so fast that direct observation of each process in a real-time manner is demanding.
We have recently discovered that these processes of some material are so slow that the
structural changes can be directly observed. In this study, the changes in electronic states after
photoirradiation were observed by UV-Vis-NIR absorption spectra to reveal two types of
charge transfer (CT) transition gradually changed in intensity and wavelengths. Density
functional theory calculations based on the observed structures before and after photo-
irradiation supported the interpretation of the spectral change: they demonstrated changes in
energy level of the molecular orbitals associated with the CT transitions. We conclude that the
gradual change in the electronic states is responsible for the shift in the absorption spectra.
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Fig. 1. (a) Molecular formulae and (b) UV-Vis-NIR absorption
spectra. 0 h indicates the beginning of the first measurements of
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