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Interfacial Diffusion in Fe/Cr Magnetic Multilayers Studied by
Synchrotron X-ray Techniques
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Abstract

We have studied the interfacial diffusion of Fe/Cr multilayers using synchrotron x-ray techniques,

such as x-ray reflectivity, extended x-ray absorption fine structures (EXAFS),

and high-resolution

x-ray scattering. The results of x-ray reflectivity indicated that the interfacial roughness of Fe/Cr

multilayers increased with the Cr-layer thickness. The Fourier transform (FT) of EXAFS data clearly
showed that the Fe atoms dominantly diffused into the stable Cr layers at the Fe/Cr interface. The
results of high-resolution x-ray scattering supported the interfacial diffusion of Fe atoms. Our study

revealed that the dominantly interfacial diffusion of Fe atoms into the Cr layers effects the interfacial

roughness of the Fe/Cr multilayers.
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Fig. 1. Schematic representations of (a) the
FeCr-4 and (b) FeCr-40 multilayers
with different Cr-layer thickness.
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Fig. 2. X-ray reflectivity profiles obtained on
(a) the monatomic FeCr-4 and (b)
FeCr-40 with  different

Cr-layer thickness.
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Fig. 3. FT-EXAFS profiles of the monatomic
FeCr-4 and FeCr-40 multilayers (a) at
the Cr K-edge and (b) at the Fe

K-edge.
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Fig. 4. Powder diffraction profiles obtained on
(a) the monatomic FeCr-4 and (b)
FeCr-40 multilayers with  different

Cr-layer thickness.
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