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Fig.1 Gd M,s XAS and XMCD spectra of GdFeCo thin film
obtained by PEEM. The corresponding areas are indicated in
the lower XMCD-PEEM image taken at the absorption peak
of Ms-edge (1183 ¢eV).
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Fig. 2 a, Kerr microscope image of GdFeCo thin film after applying
a train of linearly polarized (L) ultrashort laser pulses land-
ed at different positions with their fluence slightly larger than
the threshold power to reverse magnetizations (~12mlJ/
cm?). b, ¢, Similar images as a. but applying left (o) and
right (og) circularly polarized pulses with their fluence ~12
mJ/cm? and ~12 mJ/cm?, respectively.
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Fig. 3 a, Setup for time-resolved PEEM experiments with tilting angle of sample and incident angle of laser beam with
respective to incident angle of synchrotron radiation x-rays as shown. b, Temporal diagram of laser pulses (~35
kHz), synchrotron radiation x-rays activated by MCP gates (~2.5 kHz), and magnetic field pulses (~2.5 kHz).
¢, Operation modes of the storage ring of SPring-8 suitable for time-resolved measurements with the probing

frequency in the order of kHz.
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Fig. 4 a, Static XMCD-PEEM images of GdFeCo film after applying a laser pulse of 30° incidence with its fluence ~16
mJ/cm? taken at Gd Ms-edge. Black and white contrasts correspond to the magnetization direction down and up,
respectively. b, Pump-probe XMCD-PEEM images of GdFeCo film taken at Ms-edge of Gd. ¢, Temporal evolu-
tion of XMCD intensity averaged within the excitation centre of 10 X 20 mm ellipses (dots with error bars). Fit-
ting results (black solid line), assuming a superposition of reversal and return events (gray dashed lines) of the

magnetizations, are also plotted.
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Fig. 5 a, Schematic image of micron-sized Nig Fe o disk and its magnetic structure. b, Schematic drawings and photo-
graph of sample with CPW structure mounted on sample holder. ¢, Schematic image of measurement geometry of
time-resolved PEEM under Rf magnetic fields. d, Timing chart of pump-probe measurements using 42.4 MHz ac
magnetic field and SR pulses of 23.6 ns intervals. e, Time-resolved XMCD-PEEM images at 708 eV (Fe L;-edge)
of Nig,Feo disks 6.7 and 6 mm in diameter at representative delay times (or phases).
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Progress in spin-dynamics measurements by
means of time-resolved photoemission electron
microscopy (TR-PEEM)

Takuo OHKOCHI Japan Synchrotron Radiation Research Institute/SPring-8
1-1-1, Koto, Sayo, Hyogo, 679-5198, Japan

Abstract In the experimental station for photoemission electron microscopy at BL25SU beamline (soft x-
ray spectroscopy of solid) in SPring-8, we have established experimental system for pump-probe
measurements, intending to observe non-equilibrium electronic/magnetic states with a temporal
resolution of sub-nanoseconds. In this paper, | introduce recent research and technical achieve-
ments of magnetic dynamics observation on ferrimagnetic GdFeCo perpendicularly magnetized
thin films and radiofrequency-resonant gyration of the magnetic core in NiFe micron-sized mag-
netic disks.
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