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

Tema guceprauii:
1. [1na3MOHHI Ta I'paTKOBi MOJIU B PO3CisIHHI, TOTJIMHAHHI Ta BUITPOMiHIOBAHHI CBITJIOBUX XBWJIb CKIHUEHHUMU

pEIIiTKaMU 3 HAHOHUTOK

2. Plasmon and grating modes in scattering, absorption and emission of the optical waves by finite nanowire
gratings

Pedepar:

1. O6’eKT - s1BUIIA PO3CISIHHS Ta [IOTJIMHAHHS IJIOCKUX €JIEKTPOMArHiTHUX XBUJIb CKIHYEHHUMU 1ePioguIHUMU
peLIiTKaMU 3 KPYIJIMX MaTepialbHMX HAHOHUTOK, @ TAKOK BUIIPOMiHIOBAHHS €JIEKTPOMAarHiTHUX XBUJIb BiIKPUTUMU
aKTUBHUMU PE€30HATOPaMU Ha OCHOBI HAHOHUTOK Ta PEMIiTOK 3 HUX. MeTa NOCi)KeHHS - BUBYEHHS OCOOJIMBOCTEN
Ta 3aKOHOMIPHOCTE! PO3CIiSIHHS IJIOCKUX €JIEeKTPOMArHiTHUX XBUJIb CKIHUEHHUMH PeIliTKaMHy 3 JlieJIEKTPUYHUX ab0
CpiOHMX HAHOHMTOK KPYrOBOTO I€pepisy B ONITUYHOMY Jlialla30Hi, BUBYEHHSI BJIACHUX MOJ, HAHOJIa3ePiB Ha OCHOBI
CpibHOI HAHOHUTKU Ta HAHOTPYOKU 3 aKTUBHMMU OO0JIOHKOIO Ta CEPAEYHUKOM Ta HA OCHOBI PEILITOK 3i
CKiHYEHHOT0 YK1CJla KBAHTOBUX Ta CPiGHUX, 3 aKTUBHOIO 0O0JIOHKOI0, HAHOHUTOK. AHAJIi3 IPOBOIUTHCS 32

IIOIIOMOTrOI0 TPAHUYHUX 33/1a4 151 TAPMOHIYHUX JIiHIHHUX PiBHSAHb MaKCBeJa, SKi 3BOIATHCS 10 MATPUYHUX



piBHsiHb @pezrosbMa Ipyroro poay, o A03BOJIsiE OTPUMATU Pe3yJIbTaT 3 33[IaHOI0 TOYHICTIO. B po60Ti BUBUAIOTHCS
I'PATKOBI PE30HAHCH B 33a4i pPO3CisIHHS, a TAKOXX I'PAaTKOBi MOJIU B JIa3€PHI 3a/1a4i HA BJIACHI 3HAYEHHS, SIKi
BiITIOBiAl0Th KOMIJIEKCHUM I0OJII0CaM (PYHKILI 1107151 IepiofnyHOi CTPYKTYpHU. e MOHCTPY€ETHCS IOCUIIEHHS
e(eKTiB, [10B’13aHUX 3 NIEPIOANYHICTIO, IIPU 30iJIbIIEHHI YK CJIa EePioAiB B PEILITL, a TAKOX MOPiBHIOIOTHCS
CKiHY€HHI Ta HECKiHY€HHI PEelliTKYA 3 HAHOHUTOK. [lJ11 OIMHOYHUX CPiOHMX HAHOHUTOK Ta PEIIITOK 3 HUX
BMBYAIOTHCS TAKOK IJIA3MOHHI pe30HAHCU B 33/]a4i PO3CisIHHS Ta [JIa3MOHHI MOJIY HaHOJIa3ePiB Ha OCHOBI CPiGHOI
HAaHOHWTKHU Ta HAHOTPYOKM 3 aKTUBHUMU 30HaMU. [IpoBoguThcs Kinacudikallis Ja3epHUX MOJI, aHaJli3yI0ThCs ixHi

OJIVDKHI 1T0J151 | 3aJ1€5KHOCTI TOPOTiB caMO30yI)KEHHS Ta IOBKMH XBUJIb Bifl TapamMeTpiB HaHOJa3epa.

2. The object is the phenomena of scattering and absorption of plane electromagnetic waves by finite periodic
gratings from circular material nanowires, as well as the emission of electromagnetic waves by open active
resonators based on nanowires and gratings from them. The purpose of the research is to study the features and
regularities of the scattering of plane electromagnetic waves by finite gratings from dielectric or silver nanowires
of circular cross-section in the optical range, and to study of the eigenmodes of nanolasers based on silver
nanowires and nanotubes with active shell and core and based on finite number quantum and silver with an active
shell nanowires. The analysis is performed using the boundary value problems for linear time-harmonic Maxwell’s
equations, which are reduces to the Fredholm second kind matrix equations, that guarantees controlled accuracy
of numerical results. We study grating resonances in the scattering and absorption characteristics of the
scattering problem, as well as the grating modes in the lasing eigenvalue problem, which correspond to the
complex poles of the field function of a periodic structure. We demonstrate amplification of effects associated
with periodicity with increasing number of periods in the grating, and compare finite and infinite gratings of
nanowires. For stand-alone silver nanowires and gratings of them, we study plasmon resonances in the scattering
problem and plasmon modes of nanolasers based on silver nanowires and nanotubes with active regions. We
classify laser modes, analyze their near fields and the dependences of self-excitation thresholds and wavelengths
on the parameters of a nanolaser.
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