The Magnetics Society of Japan

FHISHE X SRESKEGELE IC & 2 B A T F oSS

Magnetic Structures of Metallic Magnetic Multilayers Investigated by Resonant Hard

X-ray Magnetic Scattering
HRETF  SRARBYERAYEAY

N. Hosoito, Nara Institute of Science and Technology

After an introduction of the principle of resonant
X-ray magnetic scattering (RXMS), several examples

are shown of studies of the magnetic structures of

metallic multilayers. The magnetic structures of ferro-
magnetic layers can be determined in subnanometer-
scale resolution. Using the element selectivity of reso-
nant scattering, the RXMS enables us to observe in-
duced magnetic moments in the nonmagnetic layer
contacting the ferromagnetic layer.
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Fig. 1 Experimental setup for resonant hard
X-ray magnetic scattering experiments.
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Fig.2 Two experimental geometries. In a),
the =0° geometry, the applied field is parallel
to the scattering plane generated by incoming
and outgoing X-ray wave vectors (k and k’). In
b), the $=90° geometry, the applied field is
perpendicular to the scattering plane.
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Fig. 3 Difference magnetic diffraction profiles of
an Fe(3.58 nm)/Gd(5.43 nm) multilayer measured
near the Gd L3 absorption edge (7243.5eV) in an
applied field of 2.4 kOe. The measurement geo-
metries are a) and b), $=0°, and c¢) and d), $=90°.
The observed data are shown with open circles.
The solid lines are simulated curves with the
magnetic structures shown in Figs. 4 and b.
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Fig. 4 Magnetic depth profiles of Gd moment
parallel to the applied field direction determined
by resonant magnetic diffraction of Gd.
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Fig. 5 Magnetic depth profiles of Gd moment
perpendicular to the applied field direction. The
Gd moment is equal to zero above 160 K.
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Fig. 6 Comparison of observed (circles) and
calculated (line) magnetizations. Calculations
were made with the magnetization depth
profiles of Figs. 4 and 5.
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Fig. 7 Magnetic depth profiles of Gd moment at
10 K in an applied field of 0.5 kOe.
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Fig. 8 Difference magnetic diffraction peaks of
Co/Cu multilayers measured around Co K edge
with a) a conventional Nal detector and b) an
APD detector. The measurement times are about
10 h for a) and 1 h for b).
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Fig. 9 Difference magnetic diffraction profiles
of a Co/Cu multilayer in the saturation mag-
netization state measured around a) Co (7723
eV) and b) Cu (8992 eV) K edges.
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