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Depth-resolved Magnetic Polarization in Au layers of Fe/Au Metallic
Multilayers with Interlayer Exchange Coupling in the Intermediate
Applied Field Region by Resonant X-ray Magnetic Diffraction with
Circularly Polarized Beam
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Applied field dependence of the distribution of the magnetization, which is induced in the Au layer of the Fe/
Au metallic multilayer with antiferromagnetic interlayer exchange coupling, is investigated by resonant x-ray
magnetic diffraction at the Au L, absorption edge. The measurements were done with using circularly polarized
x-rays available at BL39XU/SPring-8. From the hysteresis measurements of the magnetic diffraction intensities
of the 1st to the 5th order Bragg peaks, it is found that the size of the magnetization parallel to the applied field
induced in the Au layer is proportional to the Fe layer magnetization parallel to the applied field, and that the

distribution of the induced Au magnetization keeps a similar shape against the change of applied field.
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Fig. 1 Hysteresis curves of magnetic diffraction intensities for
the 1st to S5th magnetic Bragg peaks measured near the Au
L absorption edge (11921 eV).
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Fig. 2 Comparison of the n-th order magnetic diffraction
intensity with that of the 1st order.
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Fig. 3 Comparison of the 1st order magnetic diffraction
hysteresis (dots) with the sign-reversed magnetization curve
(line). Each plot is normalized to its saturation value.
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Fig. 4 Schematic pictures of the distribution of induced
magnetization in the Au layer; a) parallel alignment state of
the Fe layers, b) intermediate state, c) antiparallel alignment

state.
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