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Electronic states and crystal structures in uniquely slow changes after photoexcitation (!
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As photoexcitation and subsequent relaxation processes proceed rapidly, it was difficult to
observe them directly. However, by using the material exhibiting uniquely slow processes after
photoirradiation, the processes can be observed as if they are in steady states. Then the
mechanisms of various photochemical processes can be elucidated. BPY[Au(dmit),], P and
MV[Au(dmit),]> ? are reported as such materials. In this study, we observed the electronic
states and crystal structures of an additional example of such materials, MV[Ni(dmit)], .
Observation of the core electronic states using X-ray photoelectron spectroscopy, they achieved
steady states different from that before irradiation (Fig. 1, ¢ 2 400 h). The crystal structure
exhibited changes in the lattice constants and volume (Fig. 2, ¢ 2 534 h). By slightly making
unstable their energy levels and structures, a part of the photon energy received is retained in
the molecular crystals.

Keywords : real-time observation; XPS; single-crystal X-ray structure analysis;, DFT: metal-
dithiolene complexes
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Fig. 1: Changes in the binding energy of Ni 3d and S  Fig. 2: Changes in the lattice constants and volume
3s orbitals after UV irradiation for 162 min. after UV irradiation for 142 min. The values
The values of BE are normalized by the values are normalized by the values before UV
before UV irradiation (dark). The time when irradiation (dark). The time when irradiation
irradiation was stopped was defined as 0 h. was stopped was defined as 0 h.
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