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OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTYy: 24-12-2020
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Kopg 3a €IPIIOY: 03534593

Micue3Haxoa>KeHHSI: By/. Akanemika [Tpockypw, 6ya. 12, M. XapkiB, XapKiBCbKuii p-H., XapKiBcbka 0671, 61085,
Ykpaina

dopma ByracHOCTI:
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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT pazniodisuku Ta enekTpoHiku iM. O. 5. Veukosa
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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema guceprarii:
1. YaCTOTHO-CEJIEKTUBHI BJIACTUBOCTI HEJIIHIMHUX CTPYKTYP i3 CUJIBHOIO JIOKaJIi3aLli€elo 101

2. Frequency-selective properties of nonlinear structures with a strong localization of the field

Pedepar:

1. MeTta po60Tu - BUSIBJIEHHSI Ta [IOCJiIKEHHSI HOBUX PE30HAHCHUX BIACTUBOCTEN i 6icTabinbHOI B3aeMoii
€JIEKTPOMAarHiTHUX XBWJIb 3 HEJIiHINHUMU IJIAHAPHUMU OJMHOYHUMMU Ta [I€PiOAMYHUMY CTPYKTYPaMu CKIAIHO]
¢opmu iHdpauepBOHOTrO Aiana3oHy. O6'eKTOM JOCTiI)KEHHS € NPOLIECH B3a€MO/Iii €JIeKTPOMAarHiTHOTO NoJis 3i
CKJIQJHUMU CTPYKTYPaMH, SIKi MiCTATh HEJiHiNHI BKIOYEHHS. METOIM NOCIiI)KEHHS: METOJ, KOMITJIEKCHUX
aMILIITY], METOJ, YaCTKOBUX 00J1acTell, METOM, MaTpullb Ilepesiadi, METO/ iHTerpajbHUX PiBHSHb. TeopeTuyHi
Pe3yJIbTaTU: IOKa3aHO 6iCTabiIbHUM i MyJIbTUCTAOIIBHUI PEKUMU POOOT IJIAHAPHUX Ta 00'€MHUX METAJIEBUX
PEILITOK 3i CKJIaIHOI0 OyI0BOIO €JIEMEHTAaPHOI KOMIPKU 3 eJIeMEHTaMU KEPPOBCHKOTO TUITY HeJliHiiHOCTi. HoBu3Ha:

OTPUMAHO THUIIY HEJIIHIHHUX CTPYKTYP 3 6iCTabijIbHOIO Ta MYJIBTUCTA0INIBHO [10BEIiHKO Koe(illieHTiB



IIPOXO/IKEHHS Ha 3aepTHX i gedekTHux mogax. CTyneHb yIIpoBapKeHHs: Pe3yipTaTi po60TH MOXKYTb OyTU
BUKOPHMCTAHUMHU IpY MifrOTOBIi Ta IPOBEIEHI HABYAJbHUX JIEKLIN Y BUIIMX HaBYAJIbHUX 3aKJagax MiHicTepcTBa
OCBITH i HayKu YKpaiHy, Jie JOCiIpKy€eTbCsl HAYKOBUM HaNpsM 3 nudpaklii eJIeKTPOMarHiTHUX XBUJIb Ha
nepiofgnyHUX cTpyKTypax. Cdepa BUKOPUCTAHHS: TOOYINOBaHI aJIrOPUTMU PO3B’SI3aHHS LOCJIIIPKEHUX 33714
nyceprauii MOKyTb OyTH BUKOPUCTAHO B IIPUJIafo0yayBaHHi 4J1s1 CTBOPEHHS IIBUAKOAII0YMX KOMIAKTHUX OIITUYHUX

IIepeMUKAaYiB.

2. The aim of the work is to identify and study new resonant properties and bistable interaction of electromagnetic
waves with nonlinear planar single and periodic structures of complex shape at the infrared range. The object of
study is the processes of interaction of the electromagnetic field with complex structures that contain nonlinear
elements. Research methods: the complex amplitude technique, the mode matching technique, the transfer-matrix
method and the integral equations method. Theoretical results: bistable and multistable operating regimes of
metal arrays and grating with a complex structure of an elementary cell with elements of Kerr-type nonlinearity
are shown. Novelty: the types of nonlinear structures with bistable and multistable behavior of the transmission
coefficients at trapped and defect modes are obtained. Degree of implementation: the results of the work can be
used in the preparation and provide of educational lectures in higher educational institutions of the Ministry of
Education and Science of Ukraine, which studies the scientific area of diffraction of electromagnetic waves by
periodic structures. Scope: the constructed algorithms for solving the researched dissertation problems can be
used in engineering to create ultra-fast compact optical switches.
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