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All-solid-state photoionic devices have been constructed by thin-film
synthesis methods, aiming to operate energy storage by photo/chemical energy conversion (charging)
and energy release by chemical/electrical energy conversion (discharging) in a single device.
Photoelectrochemical measurements and interfacial structure analysis have successfully demonstrated
that lithium desertion (charge) from a n-type semiconductor cathode proceed under photo
irradiation. Furthermore, the photocharging and discharging reactions have been highly reversible
without the decomposition reaction caused by photoirradiation. Our findings have clarified the
possibility of the photoionics phenomena for energy storage devices by making an all-solid-state
device using a solid electrolyte.
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