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Ultrafast Realization of Ferromagnetism in Oxide Thin Films by Laser Irradiation
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The purpose of this study is to realize ultrafast femtosecond-scale ferromagnetism in oxide
thin films. Here, we studied the dynamics of both ferromagnetism and antiferromagnetism
of strongly correlated oxide-based GdBaCo,Os 5 thin films by time-resolved X-ray magnetic
circular dichroism and resonant magnetic X-ray diffraction. We performed pump-probe
measurements where the electronic state is pumped by an ultrashort pulse laser and the
transient state is probed by X-rays. We succeeded in observing the dynamics of increasing
ferromagnetism and decreasing antiferromagnetism. It was also found that a photo-induced
spin-state transition occurs simultaneously. The realization of ferromagnetism by laser is
expected to lead to future ultrafast switching devices.
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Fig.3: Delay scans of time-resolved x-ray magnetic circular dichroism, reflectivity, and resonant
magnetic x-ray diffraction. (a) TR XMCDR at 150K; (b) TR-reflectivity at 150K; (c) TR-RMXD
at 150K.
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Fig.4: Schematic of the photo-induced dynamics of magnetism and electronic structure of GdBaCo,0Os 5.
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