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1. YncenbHO-aHaniTUYHI MeTOAM B Teopii Audpaxiii XBujIb Ha MJIOCKUX €KpPaHax

2. Numerical-analytical methods in the theory of waves diffraction by plane screens

Pedepar:

1. Incepraliiio IpUCBsIYEHO PO3BUTKY YMCEJIbHO-aHAJIITUYHNX METOiB B Teopii gudpaxiiii eleKTpoMartiTHUX Ta
aKyCTMYHUX XBWJIb HA ileaslbHO MPOBIIHUX Ta iMII€JaHCHUX IJIOCKUX €KpaHaX, PO3TAlIOBAHUX Y BiIbBHOMY
IIPOCTOPI, Y IIJIOCKUX Ai€JIeKTPUYHNX XBUJIEBOAAX, XBAJIEBOJIAX 3 ifleaslbHO NMPOBiIHUMU CTiHKamu. ['paHnyHi 3anadi
ILJIs1 piBHSIHHS ['esibMrosiblia 3B€€HO 10 iHTerpajbHUX PiBHSIHB. BJIaCTMBOCTI cCMCTEM HEOIHOPIAHOCTEN 3HAUEHO 3
PiBHSIHB, 3aIIMCAHUX Y ONepaTOPHil Popmi, BitHocHO ammnityn Dyp'e poscisiHoro nosst. Ha 0CHOBI pO3BMHEHUX
METOIiB NOCJIIKYIOTbCSI CTPYKTYPH, Y SIKUX MOJIS1 IOJAIOTHCS SIK IJIOCKI, UAIHAPUYHI Ta cepUYHi XBUII, & TAKOXK
4K ix cynepno3unid. JlocaifikeHo HanliBHECKiHYEHH] [1epioinyYHi CTPIYKOBi peIiTKY, HECKIHYEHH] NIepiogUYHi Ta
CKiHYE€HHI PeliTKy y BaKyyMi Ta y IIJIOCKOMY JlieJIeKTPUYHOMY XBUJIEBOIi, 6araTomapoBi peliTky, HeCKiHUeHHi

OJHOLIAPOBI Ta ABOLIAPOBI CTPIUKOBI PELITKY 6€3 CKiHYE€HHOI KiJIbKOCTi CTPi4OK. PO3IJIIHYTO €J1eKTpOMarHiTHy



B3a€MO/IiI0 JBOX HaIliBHECKIHUEHHUX PEILITOK 3 JOBIJIbHMM 3a30POM MiXK HUMMU. Y SKOCTI iMIIEJaHCHUX CTPIYOK IIPU
OTPUMAaHHI YMCJIOBUX Pe3yJbTaTiB 06paHo rpadeHoBi CTpiuku. [JoCiIKeHO po3CisHi 110715 HeCKiHY€HHO TOHKOTO
KiJIbLisl, €JIEKTPOMArHIiTHY B3a€MO/Iil0 OJTHOTO ab0 BOX AMUCKIB Ta HaIiBIJIOWMHU. JJOCiI)KEHO BIaCTUBOCTI
KPYIJIOTO XBUJIEBOJY 3i CKIHYEHHOIO Ta HalliBHECKIHUEHHOIO NIE€PiOMYHOI0 CUCTEMOIO aKCiaTbHO-CUMETPUYHUX

HeogHOpigHoCcTeN. [IpoBeeHo ONTUMI3aLIiIo IapaMeTpiB.

2. The dissertation is devoted to the development of the numerical-analytical methods in the diffraction theory of
the electromagnetic and acoustic waves by perfectly electric conducting and impedance plane screens in free
space, dielectric waveguides, waveguides with perfectly electric conducting walls. The dissertation proposes an
approach in which a complex multi-element obstacle is represented as a combination of more simple ones, which
can be single strip, disk, whole in the plane, etc. The solution of the so-called key problem, the diffraction problem
by a single discontinuity is known or it is obtained by the methods developed in the dissertation. The properties of
the whole structure are determined with the help of the operator method. The boundary-value problems for the
Helmholtz equation are reduced to the integral equations. The properties of the systems of discontinuities are
obtained from equations relatively Fourier amplitudes of the scattered field written in the operator form. On the
basis of the developed methods, the structures where fields are represented as plane, cylindrical, spherical waves,
as well as the superposition of these waves are studied. The semi-infinite periodic gratings, infinite periodic as
finite gratings in vacuum and inside the plane dielectric waveguide, multilayer gratings, single-layer and double-
layer strip gratings without finite number of strips are studied. The physico-mathematical models of the semi-
infinite systems of discontinuities of various types are developed using the operator method in combination with
the method of singular integral equations and the method of moments. On the basis of these models, highly
efficient numerical algorithms are created for the calculation of the scattered fields and electrodynamic
parameters of the discontinuities. A general theory of the scattering of electromagnetic waves by the infinite
periodic gratings with a break of periodicity is created. Rigorous solutions to diffraction problems are obtained and
the characteristics of the fields that excites as a result of the brake of periodicity are analyzed in detail. The mutual
influence of the perfectly electric conducting and graphene strips in periodic gratings and the guiding properties
of the structures are determined. For the first time, it is shown that in the case of the graphene infinite grating, the
interaction of strips is noticeably stronger both near the Rayleigh-Wood anomaly and near the plasmon
resonances. For the first time, the results about electrodynamic characteristics of graphene gratings, including the
semi-infinite graphene strip grating in vacuum and placed inside a dielectric waveguide, a semi-infinite system of
layers of infinite graphene gratings in a dielectric slab, are obtained. The effects of excitation of a number of
resonances, which the considered structures are able to support, and their influence on the characteristics of the
fields are determined. A generalized methodology for studying the interaction of zero thickness impedance
scatterers with the plane electromagnetic waves is developed. The optimization of parameters is made.
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