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Unﬁerstanding femtosecond X-ray damage processes via X-ray pump-X-ray probe
scheme

Inoue, Ichiro
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To understand femtosecond damage processes induced by intense X-ray
free-electron laser (XFEL) pulses, we performed a real-time observation of intense X-ray-induced
electronic and structural changes in diamond through X-ray pump-X-ray probe diffraction technique
using twin XFEL pulses with variable time separations. We find that chemical bonds of diamond are

broken ~10 fs after XFEL irradiation, following inertial atomic motion caused by the interatomic
potential changes.
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