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Tema gucepranii:

1. EnexTpoMarHiTHi xBuJi y 6araTOKOMIOHEHTHUX MITYYHUX KOMIIO3UTHUX MaTepiasax

2. Electromagnetic waves in multicomponent artificial composite media

Pedepar:

1. Inceprauiiina po60Ta npeicTaBieHa B paMKaxX aKTyaJlbHOTO HAIIPSIMKY Cy4acHOi pagiodi3uku, SIKUI CTOCYETbCS
CHHTE3Y IITYYHUX KOMIIO3UTHUX MaTepiasliB i TECOPETUYHOIO 1 €KCIIEPUMEHTAIbHOTO NOCiIKEeHHS iX
€JIEKTPOJMHAMIUHNUX BIaCTUBOCTEN. MeTOI0 pO6GOTU € PO3POOKA I aHaJIi3 y MeXKax eIMHOI yHi(pikoBaHOI Teopii
HU3KHU Qi3UKO-MaTeMaTUYHUX MOiesiel B3aeMO/Iii €/1eKTPOMAarHiTHOTO I10J15 31 IITYYHUMU KOMIIO3UTHUMU
CcepeloBUIaMHU, 3 ypaxyBaHHSM BIJIMBY aHi30TPOIIii cepenoBuia Ta Oro poCcTOpPOBOi HEOAHOPIAHOCTI Ha
3aKOHOMIPHOCTI IOIIMPEHHS Ta PO3CiSIHHS €JIEKTPOMAarHiTHUX XBUJIb, [J1S1 JOCATHEHHS Ha611b1 €(peKTUBHOTO
criocofy KepyBaHHS iX IHUCIEPCIiHNMY XapaKTepUCTUKaMU. Martepiany, o JOCTiIKy0TbCs, MiCTSITh OIITUYHO-
aKTUBHI BKJIIOYEHHS Ta MOXYTb QYHKI[IOHYBaTH Ha O4HAKOBUX (Pi3MYHUX NPUHLIUIAX Y Pi3HUX Jlialla30HaxX 4YacTOT
Big HBY 110 onTyHOr0. ABTOPOM OYyJIM PO3BMHYTI i y3araJbHEeHi iCHYI04i METOJIM aHasli3y IITYYHMX CEPELOBUIL 3i
CKJIQJHOIO IPOCTOPOBOIO KOMITIO3UIII€I0, 1110 B TOEHAHHI 3 MiAX0AaMHU CydacHOi pasiioi3nku Ta MaTEMaTUYHO]

di3uKy, 103BOJINIIO BUSIBUTY HU3KY HOBUX Qi3UYHUX €(PEeKTiB i 3aKOHOMIPHOCTE! MOMKUPEHHS Ta PO3CISIHHS



€JIEKTPOMAarHiTHUX XBUJIb HAa TAKAX KOMIIO3UTHUX CTPYKTypax. OTpUMaHi B [UCepTaliliHiil po6O0Ti pe3yibTaTtu
SBJISIIOTHCS] BAKJIMBUMU, SIK [1J1 IPUKIJIAIHUX JOCTIIKEHD CIIPSIMOBAHMX Ha CTBOPEHHS BUCOKOE(MEKTUBHUX
MIPUCTPOiB POTOHIKYU, MiKpOEIEeKTPOHIKHU, ONITOEJEKTPOHIKY Ta IJIA3MOHIKH, TaK i AJ1s1 TOTJIUGIEHHS
(PyHIAMEHTAJIbHUX 3HaHb [IPO OCOOJIMBOCTI B3a€MOIii €/IEKTPOMArHiTHOTO BUIIPOMiHIOBAHHS 3i IITYYHUMU

KOMIIO3UTHVMMU CEPENOBULITaAMU.

2. The thesis is related to a new field of modern radiophysics, which concerns with the synthesis of artificial
composite structures and theoretical and experimental study of their electromagnetic properties. The structures
under study are composed of optically active components and can operate on the same physical principles in
different frequency ranges from microwave to visible. The aim of the work is to develop and analyze, in the
framework of a unified theory, several physical and mathematical models of the electromagnetic field interaction
with artificial composite media. In the proposed models, the effects of anisotropy and spatial inhomogeneity on
the characteristics of electromagnetic wave propagation in the studied artificial structures are accounted for. The
author develops and generalizes the existing methods of analysis of artificial structures with complex spatial
composition. These methods combined with other approaches of modern radiophysics and mathematical physics
allow revealing a number of new physical conditions and effects of propagation and scattering of electromagnetic
waves in such composite structures. The results obtained in the thesis are important for both theoretical and
applied physics with the aim to design highly efficient devices for photonics, microelectronics, optoelectronics,
and plasmonics, and for deepening fundamental knowledge about the interaction of electromagnetic waves with
artificial composite media.
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