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Experimental and theoretical investigations of the optical and magneto-optical (MO) 
properties of Fe/SixFe1-x metal-semiconductor multilayers are presented. The Fe/SixFe1-x 
multilayer films were prepared by magnetron-sputtering method with different spacer layer 
composition (x=100, 66, 50). The spacer layer thickness was varied within d=0.5-3.0 nm. The 
measured polar and longitudinal Kerr hysteresis loops for the films under study show behavior 
typical for the antiferromagnetically coupled sublayers. The interlayer coupling depends 
strongly on thickness and composition of the spacer layer and agrees well with the results 
obtained from magnetometry measurements [1]. The diagonal and off-diagonal components of 
the optical conductivity tensor of the multilayers have been determined in the photon energy 
range 0.8-5.8 eV from the measurements of the magneto-optical polar and longitudinal 
complex Kerr angles and the optical data measured  by the spectroscopic ellipsometry. The 
experimental optical and MO response of the multilayers was compared with the theoretical 
ones calculated from first principles in density functional theory by LMTO method with the 
use of supercell approach. The calculations have been performed for different models of the 
multilayer structure. In particular, different spacer layer structures: metallic FeSi and semi-
conducting FeSi2 [2] iron-silicide phases, as well as pure Si and Fe doped Si structures, were 
investigated. Both experimental and theoretical results for the optical and MO spectra as well 
as the strength of antiferromagnetic interlayer coupling for the model structures of the 
Fe/SixFe1-x multilayers are compared and discussed, giving important glance in the micro-
scopic origin of interlayer coupling in the systems. 
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