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Fig. 1 Schematic illustration of macroscopic and microscopic
magnetism of Tb—Co alloy. The magnetic moment of Tb ran-
domly is distributed in conical. The net magnetic moment of
Tb arranges to anti parallel to that of Co. The magnetic
structure is called speri-magnetic structure.
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Fig. 2 (Color online) Layout drawing of the magnetic Compton
scattering measurement apparatus at BLO8W, SPring-8,
Japan. The emitted circularly polarized x-ray from Wiggler
monochromatized to be energy of E| and irradiates on a sam-
ple. The spot size us typically 1x 0.8 mm2. Sample sits in a
superconducting magnet. Temperature can be changed. The
scattered x-ray, which has energy E,, is detected by solid
state device (SSD). SSD is installed at 1 m from the sample
at scattering angle of #=178 deg. The momentum resolution
is about 0.43 p,(au).
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Fig. 3 (a) Energy spectrum of Compton scattering of Fe foil. The
low energy peaks are fluorescence lines from Pb which in-
stalled on the measurement system as x-ray absorbers. (b)
Compton profile of Fe. The p,(au) axis is converted from
the energy axis of (a).
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Fig. 4 Illustration of the procedure for measurement of the applied
magnetic field dependence of magnetic Compton scattering
to obtain spin selective magnetization curve.
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Fig. 6 Magnetization curves of amorphous Tb,;Cos; film. Solid
line: total magnetization curve; closed circles: spin-specific
magnetization curve; open circles: orbital-specific magneti-
zation curve.
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Fig. 7 Magnetic field dependence of the ratios of the Tb 4f spin
component to the Co 3d spin component (closed circle) and
the itinerant spin component to the Co 3d spin component
(open circle) of Tby;Cos; amorphous film.
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Fig. 8 Magnetic Compton profile of the Tb;FessO;3 film at room
temperature where H=2.5T in perpendicular direction to
sample surface. Closed circles: experimental results; dotted
line: experimental Compton profile of Fe reported by
Kakutani et a/.29; dashed line: theoretical Compton profile
of the Tb 4f by Biggs et al.?; thick line: the result of least-
square fitting.
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Fig. 9 Magnetization curves of the Tbjs,Fess0;3 film at room tem-
perature. Solid line: total magnetization curve; closed circle:
spin-specific magnetization curve; open circle: orbital-
specific magnetization curve.
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tion curve; open diamond: orbital-specific magnetization
curve.
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Magnetization process of perpendicular magnetic
films studied by magnetic Compton profile
measurements

Akane AGUI Synchrotron Radiation Research Center, National Institutes for Quantum and
Radiological Science and Technology
1-1-1, Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5648 Japan

Hiroshi SAKURAI Faculty of Science and Technology, Division of Electronics and Informatics, Gunma
University
1-5-1, Tenjin-cho, Kiryu, Gunma, 376-8515 Japan

Abstract Most popular method to evaluate magnetic property of magnetic material is total magnetization
curve measurement. Here, it is a question, what dominates the behavior of a total magnetization
curve. Recently, we have proposed a method to investigate microscopic magnetization process
using magnetic Compton scattering which provides spin magnetic moment. In this commentary,
we show that applications of magnetic Compton scattering to use microscopic magnetization
curve measurement on magnetic material. Some examples will be shown from our recent results
on rare earth-transition metal alloy files which are a potential candidate for magnetic recording
media.
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