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Electrodynamics of complex multi-element magnetoelectric impedance radiating structures

Pedepar yKpaiHCBKOIO:

O06’eKT BoCiIKEeHHS — mpoliecu (POPMYBaHHS €JIEKTPOMArHiTHUX MOJIB 3 BU3BHAYE€HUMU YaCTOTHUMU, IPOCTOPOBO-
€HEPreTMYHMMHU Ta NOJISIPU3ALiMHIMA XapaKTePUCTUKAMU, CKIIQAHUMH €JIEKTPOSMHAMIYHMMY CTPYKTYpPaMU, L0
MICTSTb 6araToeJI€MeHTHI, 6araTOpe30HAHCHI, a TaKO>XX HU3bKOA00POTHI (HaAMPOKOCMYTOBi) CUCTEMHI CKJIAJOBi (Y
TOMY YMCJli iMII€IaHCHI) 3 pi3HUMU F€OMETPUYHUMH, €J1eKTPOPI3UYHMMU NTapaMeTpamMu Ta JOBiNIbHOIO TONOJIOTiEl0
iX BUIIPOMIHIOIOUUX €JIEMEHTIB. MeTa BOCIiIKeHHS — NMOJabIINI PO3BUTOK YACIOBO-aHAJIITUYHUX METOLIB
PO3B'A3aHHS I'PAaHUYHUX 3371a4 €JIEKTPOJAUHAMIKY JIJIS1 CUCTEM BUIIPOMIHIOBAYiB €JIEKTPUYHOTO i MAarHiTHOT'O TUIIIB,
PO3TalIOBAaHUX Y XBUJIEBEAYYMX TPAKTaX Pi3HOTO BULY i TUMIB Ta y eJIeKTPOAMHAMIYHIX 00’eMax 3 ieanpbHO
IIPOBIIHMMM 11 iMIIeJaHCHUMU IOBEPXHSIMHU; [TOOY10Ba HA iXHill OCHOBI MaTeMaTUYHUX MOJeiel
6aratoeseMeHTHUX, 6araTope30HaHCHUX, KOMOIHOBaHMX BUIIPOMIHIOIOUMX CTPYKTYP 3 iMII€JaHCHUMU
BiOpaTOPHUMHU I LIIJINHHUMU €JIEMEHTaMU, XBUJIEBiIHO-PE30HATOPHO-IIMHHUX CTPYKTYP 3 JIOKAJIbHUMU
IieJIEKTPUYHMMMU 1 METAIOAieJIEKTPUYHUMUY BKIIIOYEHHSIMY Ta IMII€JaHCHUMY TPAHUYHUMU [TOBEPXHAMU. Ha OCHOBI
OTPMMAaHMX Yy LJbOMY 3BiTi PO3B'I3KiB FPAaHMYHUX 337124 €JIEKTPOAUHAMIKY BIIepIIe CTBOPEHI MaTEeMAaTUYHi MOZIEJIi:
CUCTEMH iMIIEJAHCHUX MOHOIIOJIB Y IPSMOKYTHOMY XBUJIEBOZi, CUCTEMHU iMITE€JJaHCHUX MOHOIIOJIiB HAa CPEPUYHI
MIOBEPXHi, XBUJIEBITHO-IIMHHO] PELIiTKY Ha XBUJIEBOJi 3 6araTomapoBUM 3alIOBHEHHSM, LIiITMHHOTO
BUINPOMIiHIOBaYa y XBUJIEBOZI, 3alIOBHEHOMY aHI30TPOITHUM JieJIEKTPUKOM 3 [103[0BXKHbOIO aHI30TPOIIIEIO,
4aCTOTHO-CEJIEKTUBHUX METAIIOBEPXOHB, 10 MiATPUMYIOTh PEXXUM 3arepToi Moau. Po3pobieni nporpamu s
PO3PaxyHKY €JIeKTPOAUMHAMIYHUX XapaKTE€PUCTYK MarHiTHO-€JIEKTPUYHUX BUIIPOMIHIOIOUNX CTPYKTYP. [IpoBeseHi
IOCIIIKEHHS €JIEKTPOANHAMIYHUX XapaKTePUCTUK CUCTEMU IMITIEJAHCHUX MOHOIIOJIB Y IIPSMOKYTHOMY XBUJIEBO/IL,
CHUCTEMHU iMIIEeJIAHCHUX MOHOTIOJIIB Ha ChEepPUYHil MOBEPXHi, YACTOTHUX Ta YACOBUX XaPaKTEPUCTUK
BUIIPOMIHIOBAaHHS HaJIIMPOKOCMYTOBOi BibpaTOpHO-IiIMMHHOI cTpyKTypu Tuny Knesina. [To6yoBaHo Mopiei s

YMCJIOBOTO aHaJIi3y MPOLEeCy NePEeTBOPEHHS HANMNPOKOCMYTOBUX iMITYJIbCIB €J1€K

Pedepar aHIJIiHCBKOIO:

Object of research - processes of formation of electromagnetic fields with certain frequency, space-energy and
polarization characteristics, complex electrodynamic structures containing multi-element, multi-resonant, and
low-quality (ultra-wideband) system components (including impedance) with different geometric, electric
parameters and an arbitrary topology of their radiating elements. The aim of the research is further development
of numerical-analytical methods for solving boundary value problems of electrodynamics for systems of radiations
of electric and magnetic types, located in waveguide paths of different types and types and in electrodynamic
volumes with perfectly conducting and impedance surfaces; construction on their basis of mathematical models of
multi-element, multi-resonant, combined radiating structures with impedance vibrating and slot elements,
waveguide-resonator-slot structures with local dielectric and metal-dielectric inclusions and impedance boundary
surfaces. Based on the solutions of the boundary problems of electrodynamics obtained in this report,
mathematical models were created for the first time: systems of impedance monopoles in a rectangular waveguide,
systems of impedance monopolies on a spherical surface, waveguide-slot array on a waveguide with multilayer
filling, of a slot radiator in a waveguide filled with an anisotropic dielectric with longitudinal anisotropy, frequency-
selective metasurfaces that support the locked mode. Programs for calculation of electrodynamic characteristics
of magnetoelectric radiating structures are developed. Studies of the electrodynamic characteristics of the system



of impedance monopoles in a rectangular waveguide, the system of impedance monopolies on a spherical surface,
frequency and time characteristics of radiation of ultra-wideband vibrator-slot structure of the Klevin type.
Models for numerical analysis of the process of conversion of ultra-wideband pulses of electromagnetic field into
the
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