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Fig. 1 Schematic diagrams of the experimental set-up.
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Fig. 2 (a) an energy spectrum of Compton scattered X-rays from
an Fe 1 um film on a polyethylene terephthalate substrate.
(b) an energy spectrum of magnetic Compton scattered X-
rays from the Fe 1 yum film.
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Table | Effective thickness, count rates (C(w,)), estimated measuring hours (¢) for S/N =20, magnetic effects (Me(w.)) at the Compton
peak energy (103 keV as shown Fig. 2(a)). Film samples are folded to 4 times to increase the effective thickness

effctive . Count rate, Magnetic effect, Estimated measuring
Sample thickness/um applied field C(w,)/ (count/hr) Me(w.) (%) hours, #/hr
ﬂ%%i? Fe 10 um in-plane 5.7x103 2.2 1.5
Fe film Fe 16 ym : 7
1 yum PET 64 um in-plane 1.0x10 0.65 1.0
Co/Pd Co/Pd 16 um . ;
1 um PET 64 um in-plane 1.1x10 0.26 5.4
Co/Pd Co/Pd 16 um
1 um PET 64 um out of plane 5.5%x10° 0.23 137
0.4 T T T T
i 0.3 ° Felpm film
=) i * Feplate (10um)
8 0.8
= 1
%
? 0.
—_

0 2 4 6 8 10
p,/a.u.

Fig. 3 A magnetic Compton profiles of an Fe 1 yum film and on a
polyethylene terephthalate substrate and that of Fe 10 um
foil.
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X

Fig. 4 Schematic diagram of electron densities with |m| =0, |m| =
1 and |m| =2 states (m: magnetic quantum numbers) of 3d
states.
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Fig. 5 Model Compton profiles with the magnetic quantum num-
bers of |m| =0, 1, and 2.
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Table I Population of the each magnetic quantum number |m| =
0, 1, and 2 in Pd/Co multilayers

lm|=0 [m| =1 |m| =2
Pd (0.8 nm)/Co (0.8 nm) 19% 40% 41%
Pd(1.6 nm)/Co(0.8 nm) 10% 60% 30%
Pd(4.0 nm)/Co (0.8 nm) 29% 21% 50%
in-plane out-ofplane (out-of-plane) - (in-plane)
e P L B I AR
3 0.3} 10.35 4 2 Y1 Pd(0.8nm)/Co(0.8nm)
< d(0. ~
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Fig. 6 Magnetic Compton profiles of Pd/Co multilayers and these
anisotropies. Dots denote the experimental data and solid
lines denote fitling results.
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Fig. 7 Magnetic Compton profiles of Pd/Fe multilayers and these
anisotropies. Dots denote the experimental data and solid
lines denote fitling results.
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Fig. 8 Magnetic Compton profiles of Pt/Fe multilayers and these
anisotropies.
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Fig. 9 Magnetic Compton profiles of fcc Pt and fcc Fe in Pt/Fe
multilayers. Solid lines denote a band calculation of fcc Fe.
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Fig. 10 Magnetic Compton profiles of TbFeCo films with perpen-
dicular magnetic anisotropy (PMA) and isotropic magneti-
zation (IM), and these anisotropies.
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Anisotropy of magnetic Compton profiles in
perpendicular magnetic anisotropy films

Hiroshi SAKURAI Department of Production Science and Technology, Gunma University
1-5—-1 Tenjin-cho, Kiryu, Gunma 376-8515, Japan

Abstract We have succeeded to observe anisotropy of spin dependent momentum distribution of perpen-
dicular magnetic anisotropy (PMA) thin films by means of magnetic Compton scattering. These experiments
suggest that PMA of metallic multilayers constituted by noble metals and 3d transition metals come from
anisotropy of 3d electrons of the 3d transition metals. However, a TbFeCo amorphous alloy shows an isotrop-
ic electronic structure and the PMA of the TbFeCo amorphous alloy reflects the magnetic structure indirectly.
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