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Element-specific observation of ultrafast dynamics in light-induced photocatalysis
using X-ray free-electron lasers
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I have developed two experimental schemes, dispersive and fluorescence yield
methods, for time resolved x-ray absorption spectroscopy. To confirm their performance to trace the
ultrafast intermediates in light-induced reactions, time-resolved measurements were performed for iron
ferrioxalate solution, combined with synchronized optical laser. | successfully observed the bond
dissociation, change of electronic structures with sub-picosecond time resolution.

Furthermore, 1 have tried to improve the time resolution limited by the relative timing jitter between
XFEL and optical laser. The high-intensity x-ray irradiation induces the fast increase of electronic
temperature and transmission decrease inside the semiconductor (GaAs) wafer. Combined with spatial
decoding, the timing jitter was measured. | successfully achieved ~10 femtoseconds accuracy in the
measurement, which improves the time resolution drastically.
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