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Fast optical response of a semiconductor to femtosecond X-ray pulse
irradiation has been investigated by time-resolved absorption spectroscopy. We performed X-ray pump
- optical probe measurements for gallium arsenide using an X-ray free electron laser and a broadband

optical pulse in the near infrared region covering the band-gap. The high time- and
spectrum-resolution measurement revealed the ultrafast spectral change around the band-gap energy,
showing that the band-gap shrinkage is instantaneously generated by highly-excited dense carriers,
and that the hot carriers relax toward the bottom of band-gap and thermalize on a time scale of

several picoseconds,
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