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Photoinduced ﬁhysical—properties switching of photochromic rare-earth metal
oxyhydrides thin films
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In this study, we demonstrated repeatable photoinduced insulator-to-metal
transition of rare-earth metal oxyhydrides using ultraviolet laser illumination for the first time.
This permanent photoconductivity can be switched to the original insulating states by thermal
annealing in argon atmosphere at 1200C for 2h. To investigate this photoinduced metallization, we
performed high-resolution measurements including compositional and structural analysis based on
sparse modeling technique, and obtained reliable structural models for theoretical calculations. The

theoretical calculations reveals that excess hydrogen in the films can generate itinerant
photocarriers, leading to metallic conduction. Thus, we succeeded in the exotic functions based on
hydrogen in rare-earth metal oxyhydrides.
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