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Study of spin dynamics in diluted magnetic materials using the soft X-ray
resonant Kerr effect
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The magneto-optical Kerr effect (MOKE) has been used to investigate magnetic
information of materials. Tuning the probing photon energy at an absorption-edge of a material,

typically in the ultra-vacuum ray to soft X-ray region, we discovered that the Kerr rotation angles
become several 10 times larger than those measured with the conventional visible light. Since this
resonant MOKE allows us to probe a magnetic material with element selectivity, large-signals and a
possible extension to the time-resolved measurement, we developed the technique in the present
research. Using a ultrashort-pulse soft X-ray laser, such as a free electron laser, we succeeded in
tracing ultrafast spin inversion at the Fe atom in a GdFeCo crystal and in performing the
femto-seconds time-resolved measurement on < 1nm-thick Fe film buried in the heterostructure.
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