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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.35

Tema guceprauii:
1. Po3cisiHHS e1eKTPOMAarHiTHUX XBUJIb IBOBUMIpHO-TIEPiOANYHUMY CTPYKTypaMu: PO3poOKa i peasizallis CTpOrux

METO/IiB aHaJli3y B 4acoBill o6s1acTi

2. Electromagnetic waves scattering by two-dimensional periodic structures: development and implementation of
rigorous methods of analysis in the time domain

Pedepar:

1. O6’eKTOM [IOCIIiIKEHHS € TPOCTOPOBO-YACOBi Ta MPOCTOPOBO-YACTOTHi TpaHCc(opMallii e71IeKTPOMarHiTHOTO IOJIs
B IBOBUMIpPHO-IIEPiOAUYHUX CTPYKTYPax B YMOBAX MOXJIMBOI'O PE30HAHCHOI'O PO3CiSIHHS XBUJIb. MeTa AOCiIPKEeHHS
- po3po0bKa Ta peanisalisi epeKTUBHUX METOIIB PO3B’sI3aHHS MOJIEJIbHUAX II0YaTKOBO-KPAOBUX 3a7ja4 Teopii

I BOBUMIPHO-TIEPIOJUYHUX CTPYKTYP — I'PATOK i IPOCTOPOBO 0OMeXXeHUX (POTOHHUX KPUCTaJIiB; OTPUMAaHHS
aHaJIITU4YUX Pe3yJIbTaTiB, sIKi MOXKYTb OYTH OCHOBOIO 151 IOOYAOBU CIIEKTPaIbHOI TEOPii ABOBUMIpPHO-TIEPiOANYHUX
I'PaTOK i (POTOHHUX KPUCTaJIiB; BUSIBJIEHHS YMOB BUHVKHEHHS Ta aHaJIi3 KOHKPETHUX (Pi3UYHUX €(EKTIB, SIKi
CYIIPOBOMXYIOTb IIPOLIECH BUIIPOMiHIOBAHHS, IOMKPEHHS Ta PO3CISIHHS iMITyJIbCHUX i MOHOXPOMAaTHUYHUX XBUJIb B

KOMITaKTHUX 2-D pOTOHHUX KpucTajax 3 «Jedekramu» pisHoro TuIly. MeTogu HOCipKeHHs — CTPOTi aHaliTUYHi Ta



YHMCJIOBi MeTOU. Pe3ysbTaT — po3pobseHi epeKTUBHI MigXoau 40 TOCiIKEHHS IIPOLeCiB pe30HaHCHOTO PO3CisIHHSA
iMITyJIbCHUX | MOHOXPOMAaTHUYHUX XBUJIb JBOBUMipHO-TIEPIOANIHUMHU CTPYKTypaMu. ['amy3b BUKOPUCTAHHS:
paziodizuka.

2. The object of the research is the space-time and space-frequency transformations of the electromagnetic field
in two-dimensional periodic structures in the conditions of possible resonance wave scattering. The goal of the
research is the development and implementation of the efficient methods for solving the model initial-boundary
problems of the theory of two-dimensional periodic structures, gratings and photonic crystals bounded in space;
obtaining analytical results that form the basis for constructing the spectral theory of two-dimensional periodic
gratings and photonic crystals; identification of the conditions and analysis of specific physical effects that support
the radiation processes, the processes of propagation and scattering of pulsed and monochromatic waves
incompact photonic crystals with various defects. Methods of research are strict analytical and numerical
methods. The result is the development of efficient approaches to the study of processes of resonance scattering
of pulsed and monochromatic waves by two-dimensional periodic structures. The application area is radiophysics.
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