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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.35.03

Tema gucepranii:
1. PesonaHcu B 6PETiBCbKUX MAPYBATHX CTPYKTYPaXx 3 JIiHINHMMU Ta HEJTIHIHHUMU €JIeMEHTaMU1

2. Bragg resonances in layered structures with linear and nonlinear elements

Pedepar:

1. O6'exT - mpoLecHu pe30HAHCHOTO BiflOMTTS Ta IPOXOKEHHS! €JIEKTPOMArHiTHUX XBUJIb y IIAPYBaTUX OPETriBCbKUX
CTPYKTypax 3yMOBJI€Hi KOHCTPYKTUBHOIO iHTepdepeHLieio. MeTa - BUsIBJIEHHSI HOBUX (Pi3UYHMX 3aKOHOMIpHOCTEN
BiIOMTTS Ta IPOXO/KEHHS €JIEKTPOMArHiTHUX XBUJIb, IDOCTOPOBO-4ACOBUX XBUJIbOBUX I1AKETIB Y [1€PiOAUYHUX i
KBa3iNepiofnYHMX allOAU30BAHNX OPETIBCbKUX CTPYKTYPAX i p€30HATOPaX, CTPYKTYPax 3 HEJIiHINHUMU MIapaMU.
BHUKOPMCTOBYETBCS METOM, XaPaKTEPUCTUYHUX MATPULb NTepefadi, METO], PO3BUHEHHS 32 IVIOCKMMU FrapMOHIMHUMU
XBWISIMH, 6araToyacTOTHi KUPOoKocMyroBi meTony HBY BUMipIOBaHb i3 BUKOPUCTAaHHSM NIpUHLUIY Qyp'e-
rosniorpadii, MeTogu 1M(ppPOBOro CIEKTPAIBHOrO aHai3y. JlucepTaliliHa po60Ta IPUCBSYEHA AOCIIIPKEHHIO
PE30HAHCHUX SIBUIL Y [1€PiONYHUX i KBa3iNepioAnyHMX arnogu30BaHUX MAPYBAaTHX OPETiBCbKUX CTPYKTYpax 3

JIiHIAHYMMY | HesTiHIMHUME esleMeHTaMu. [IpoieMOHCTPOBAHO IepeBary aroiu30BaHuX OperiBCbKUX pe30HaTOPIB Y



BiJHOLIEHHI YaCTOTHOI CE€JIEKTUBHOCTi Ha OCHOBI aHaJIi3y 3Ha4€Hb BJIACHUX YaCTOT MIAPYBATUX OPETiBChKUX
CTPYKTYyp. TeopeTuyHO O6I'PYHTOBAHO 1 €KCIIEPUMEHTAJIbHO IiATBEPAKeHO MOKIIMBICTD peaisaliii
KBa3ilepioiMYHOro arnoinu30BaHoro 6periBCbKoro BinouBaya Ha OCHOBI TOHKMX KOHTPACTHUX 1apiB. Po3pobieHo
IICeBJ000EPHEHUI METO/], PO3PAXYHKY I10J1iB HAa Me>KaX OPeriBCbKUX CTPYKTYP 3 HEJIiHIHMMU MapaMy KepiBCbKOTro
TUITY, 1O [IpeJCTaBIsie COO0I0 KOMOIHAL{I0 METOIy MaTpuLb Ilepeiadi Ta iTepauiiiHoi npouenypu SAkobi.
BukopuCTaHH4 3alIpONIOHOBAHOTO METOJLY JO3BOJIMIIO JOCTIIATH riCTEPE3UCHI XapaKTePUCTUKY IapyBaTHX
CTPYKTYP 3 KiJIbKOMa L1apamu, 110 MaloTh pi3Hi TUIIM HeJiHiiHOCTi. ['any3b - pagiodizuka, HBY TexHika, HaByaspHUN
npotrec.

2. The object is the processes of resonance reflection and transmission of electromagnetic waves in layered Bragg
structures caused by constructive interference. The aim is to identify new physical regularities of reflection and
transmission of electromagnetic waves and space-time wave packets in quasiperiodic apodized structures and
Bragg resonators with nonlinear layers. The methods of investigation are the transmission matrices method, the
method of decomposition into plane harmonic waves, digital spectral analysis methods with multi-frequency
broadband microwave measurement techniques using the principle of Fourier holography. The thesis is devoted to
the investigation of resonance phenomena in periodic and quasiperiodic apodized layered Bragg structures with
linear and nonlinear elements. The advantage of the apodized Bragg resonators with respect to frequency
selectivity has been demonstrated by analyzing the values of eigenfrequencies of layered structures. The
possibility of apodization of the Bragg reflectors through variation the thickness of thin contrast layers has been
theoretically proved and experimentally validated. The pseudoinverse method for calculation the field at
boundaries of the structures has been proposed. This method is the combination of the transmission matrix
method and the Jacobi iterative procedure. The presence of several nonlinearities in the resonant layer of Bragg
structure leads to a complex hysteretic behaviour of the frequency characteristics due to the redistribution of the
field between the parts of the resonance layer with different types of nonlinearity. Scope: Radiophysics, microwave
engineering, the learning process.
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