ISSN (Print) 1598-5385
ISSN (Online) 2233-6648
LAT=> Journal of the Korean Magnetics Society 26(5), 149-153 (2016) http://dx.doi.org/10.4283/JKMS.2016.26.5.149

Tailoring Magnetic Interlayer Coupling Contribution via Lateral Confinement
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In Fe/Gd multilayers, patterning effect on the interlayer coupling was studied by comparing patterned and unpatterned samples that
were cut from a multilayer film. A comparative study of the two samples via temperature dependent Gd-specific magnetization vector
using X-ray magnetic circular dichroism (XMCD) shows that the temperature dependence of the Gd magnetization vector can be
modified in the patterned sample due to a competition between the patterning and antiferromagnetic interlayer coupling effects.
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Fig. 1. (Color online) (a) Measured and fitted x-ray reflectivity curves
from the multilayer before patterning. For clarity, one set of curves is
shifted up. (b) AFM image and cross-sectional line profile on the
patterned sample.
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Fig. 2. (Color online) Gd L3 XAS and XMCD for the unpatterned
sample (a) and the patterned sample (b). The XAS and XMCD are
normalized to the absorption edge jump. The error bar is smaller than
the symbol size. (c) Schematics for the parallel and perpendicular
measurements. With he relative orientation between the field and the
sample fixed, only incident x-ray direction is oriented.
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Fig. 3. (Color online) Integrated XMCD areas (a, b) and vectorial trajectories of Gd magnetization (c, d) as a function of temperature for the
unpatterned sample (left) and the patterned sample (right). and are normalized to the maximum value of from the patterned sample.
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