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Development of a novel time-resolved X-ray absorption and photoelectron
spectroscopy system and application to photo-excited carrier dynamics
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The aim of this study was to develop a novel picosecond time-resolved X-ray
absorption and photoelectron spectroscopy system using a time-of-flight electron analyzer to track
the time evolution of both occupied and unoccupied states, and to elucidate the full picture of
photoexcited carrier dynamics in photo-energy conversion materials. We have succeeded in measuring
Ti L-edge/0 K-edge X-ray absorption spectra of titanium dioxide, which is an important
photocatalytic material. Furthermore, picosecond time-resolved X-ray absorption and photoelectron
spectra of titanium dioxide were successfully measured using the developed system.
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