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In this talk, a short review of numerical methods of multilayer plasmonic structure analysis will be done. The 
study is motivated by possible improvement of solar cell efficiency by using plasmonic nano-structures. 
Recently this subject has been recognized as one of most promising for further development of solar cells due 
to consequent reduction of the thickness and increasing of the absorption of photovoltaic devices. A lot of 
attention has been lately devoted to 'оп-surface' plasmonic structures, while the structures with incorporated 
nanoparticles and nanoholes are fewer investigated. The following results will be presented and discussed: - 
Optical properties of gold and silver nanoparticles are simulated as a function of particle size and dielectric 
constant of medium (Si, Ge, SiGe, colloids). Numerical calculation data is compared with experimental results 
of structural and optical investigation. - Simulation of surface plasmon excitation in Si and SiGe layers with 
incorporated nanoholes and metallic nanoparticles and their complexes.
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Synthesis and physicochemical properties of composites on the based iron- and 
cobaltcontaining nanoparticles and polymers for electromagnetic shielding
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The thermal decomposition of iron and cobalt formate was employed for the creation of the nanocomposite 
that represents iron- and cobalt-containing nanoparticles stabilized in the high-pressure polyethylene matrix. 
Concentration of nanoparticles was variation from 10 to 40 wt. percent. The structures of resulting 
nanomaterials were studied using the transmission electron microscopy, X-ray diffraction, NMR, EXAFS, 
Mossbauer spectroscopy, ESR. The concentration dependences of the electrophysical properties of the 
synthesized nanomaterials were analyzed. Magnetic properties of nanocomposites in polyethylene matrix 
have been investigated. It was shown that the material has higher saturation magnetization values per atom 
than in a bulk state. The reflection and attenuation factors for the 30 GHz waveguide containing composite 
samples were measured. It was shown that such materials could be used in devices which effectively for 
electromagnetic shielding.
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