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X-ray-induced spin-polarized states and ultrafast magnetization dynamics
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Circularly-polarized X-ray free-electron laser (XFEL) pulses are used to
modify the magnetic states of the sample instantaneously. We developed an original time-resolved
magnetic microscopy technique with the XFEL-pump and laser-probe scheme. The experiment using an
iron garnet sample demonstrated the XFEL-induced demagnetization within one picosecond
(one-trillionth of a second). The ultrafast change in magnetism associated with X-ray
core-excitation was first observed.
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