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In EuS-PbS semiconductor multilayers grown epitaxially along [001] crystal
direction the layers of EuS (a model Heisenberg ferromagnet) are antiferromagnetically
coupled via diamagnetic PbS spacer layer. For the experimental analysis of this effect neutron
diffraction and reflectivity as well as SQUID magnetometry methods were applied to study the
spacer thickness and temperature dependence of the coupling mechanism. In this work we
present the analysis of the interlayer coupling in EuS-PbS multilayer wedge structures
successfully grown on KCI (001) substrates with the wedges covering the PbS spacer layer
thickness from 6 to 0.3 nm. The structural parameters of the wedges were examined by the
x-ray measurements of the superlattice period. We discuss the measurements of magnetic
hysteresis loops of EuS-PbS structures performed by both SQUID (for small terminal parts of
the wedge) and MOKE (magneto-optical analysis along the wedge) magnetometry. The strong
changes of magnetic remanence, coercive field and saturation field are observed for EuS-PbS
structures with the PbS spacer thinner than about 1.5 nm (see in the Figure magnetization
normalized per EuS layer thickness). To model the magnetic field and temperature depend-
ence of the magnetization of these structures the temperature dependent interlayer exchange,
in-plane anisotropy and Zeeman energy contributions are considered.
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