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The interlayer exchange coupling through the Ru spacer is utilized to improve the performance of the hard
disks. However, unlike the case of Cu and Au spacers, the origin of the interlayer coupling is not known well.
We have developed the method of element-specific magnetization measurements for the structure of Si
substrate/F1/Ru/F2 (F1 and F2 are ferromagnets), where the transmission XMCD technique cannot be applied,
and investigated the vector magnetization processes of ferromagnetic layers. In addition, we have measured
the resonant magnetic scattering at the K-edge of Ru (22.117 keV), where no circularly polarized x-rays are

now available, with using the linearly polarized x-rays, and confirmed the magnetic polarization in the Ru

layer.
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Fig. 1 Experimental settings for magnetic reflectivity

and hysteresis measurements with circularly polarized

X-Tays.
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Fig. 2 Experimental settings for magnetic diffraction

measurements with linearly polarized x-rays.
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Fig. 3 Resonant magnetic reflectivity profiles of
antiferromagnetically coupled Co(50 A)/ Ru(18 A)/
Fe(42 A) trilayer film measured with x-ray energy of
a) 7721 eV (Co K-edge) and b) 7114 eV (Fe K-edge).
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Fig. 4 Resonant magnetic reflectivity hysteresis
measured near the Co K-edge at 2 6 =1.02°. Black
circles correspond to the parallel component of the Co
magnetization and white circles to the perpendicular

component.
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Fig. 5 A similar plot to Fig.4 measured near the Fe K-
edge at 2 0 =1.48"

magnetization of the Fe layer.

The data correspond to the
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Fig. 6 Resonant magnetic diffraction peak of a Co/Ru
multilayer measured with linearly polarized x-rays of
22119 eV (Ru K-edge). The peak is a +1-satellite of
the Ru(002) main peak.
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