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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

B3aemopist TeparepoBoro BUIIPOMIHIOBaHHS 3 €JIEKTPOHHUMU IIOTOKaMU B TinepOosiiyHUX Ta NiPOTPONHUX

MarHiTO(POTOHHUX CTPYKTYpax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Interaction of terahertz radiation with electron beams in hyperbolic and gyrotropic magnetophotonic structures

Pedepat yKpaiHCBKOIO:

Merta po6otu - nobymosa Qi3sMYHUX Ta MaTEMAaTUYHUX MOJeJell ISl OCiIPKeHHS eJIeKTPOAHAMIYHUX
XapaKTepUCTUK BperriBcbKux Ta IBOBUMIpPHUX (POTOHHO-KPUCTAJIIYHUX CTPYKTYP, 1O MICTATH rinepoOosiiyHi Ta
ripoTpoIHi esleMeHTU. Po3risiHyTo 6iHapHi Ta TpifyacTi 0o4HOBUMIPHI epiognyHi CTPyKTypu. OTpUMaHO
IVCTIepCiiHi pIBHSHHS Ha OCHOBI METOAY MaTpULli lIepeHeceHHd. Po3paxoBaHO JUCIIEPCiNHI HiarpaMu 1
6iHapHUX i TpiliyacTux nepioguyHux CTpyKTyp. [lokazaHo, o mupuHa 3a60pOHEHOI 30HU Ta [ialla30H 10BHOTO
BCECIIPSIMOBAHOTIO BilOMTTS OJHOBUMIPHUX IIOTPIMHUX CTPYKTYP 36i/blI€H] IOPIBHSAHO 3 6iHAPHOIO [1€PiOIUYHOI0
CTPYKTYpOI0. PO3ryIsHyTO MOAM(DiKOBaHI (POTOHHO-KPUCTAIYHI XBUJIEBOAU 3 IOPOKHUCTUM CEPLEYHUKOM 3
NOJBIITHOIO Ta MOTPiltHOI0 060J10HKamMu. Po3paxoBaHo Ta NOPiBHSIHO AUCHEPCiiiHI Aiarpamu MOIM(piKOBaHUX
XBUJIEBO/IIB 3 MOJBIMHOIO Ta MOTPiliHOI 060710HKaMu. OTpUMaHO MPOCTOPOBI PO3NOIINY MO IJ1s1 PI3HUX 3HAYEeHb
IieJIeKTpUYHOI TPOHUKHOCTI OAATKOBUX 11apiB. PO3IJISIHYTO NBOBUMiIpHUNM (POTOHHO-KPUCTAIYHUI XBUJIEBIT, 3
pi3HMMMU 3HAYEHHSAMU PAMiyCiB BAKYYMHUX LUJIIHAPIB HA TPAHULIAX XBUJIEBOLHOIO KaHaly. PO3IJIAHyTO IOBEPXHEB]
HenapHi Ta napHi Moau. JloCiI>)KeHo TUCIIePCiliHi BIaCTUBOCTI BIACHUX €JIEKTPOMAarHiTHUX MOJL Y
HaMiBIPOBiIHUKOBII HAHOTPYOLi, 3alIOBHEHIIl HEMarHiTHUM JlieJIEKTPUKOM i IOMilleHill y KoakciajbHe [OCTiliHe

MarHiTHe 1oJie. HOKaBaHO, 110 HOBerHeBi CTpyMH B HaHOTPY6Hi pafrKaJIbHO BIVINBAIOTh HA CIIEKTP BJIIACHUX MOL Y
CTPYKTYPI.
Pedepar aHI1iliCbKOIO:

The purpose of the work is to build physical and mathematical models for the study of electrodynamic
characteristics of Bragg and two-dimensional photonic crystal structures containing hyperbolic and gyrotropic
elements. Binary and ternary one-dimensional periodic structures are considered. Dispersion equations based on
the transfer matrix method were obtained. The dispersion diagrams for binary and ternary periodic structures
were calculated. It is shown that the band gap and the range of total omnidirectional reflection of one-dimensional
ternary structures are increased compared to the binary periodic structure. Modified photonic crystal waveguides
with a hollow core with double and triple claddings are considered. The dispersion diagrams of modified
waveguides with double and triple shells were calculated and compared. Spatial distributions of the field were
obtained for different values of dielectric constant of additional layers. A two-dimensional photonic crystal
waveguide with different values of the radii of the vacuum cylinders at the boundaries of the waveguide channel is
considered. Surface odd and even modes are considered. Dispersive properties of eigen electromagnetic modes in
a semiconductor nanotube filled with a nonmagnetic dielectric and placed in a coaxial permanent magnetic field
were studied. It is shown that the surface currents in the nanotube radically affect the spectrum of eigenmodes in
the structure.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: AHasiTiyHi BUpasy 1 AUCIEPCIAHNX CIiBBI/JHOLIEHD, 10 XAPAKTEPUSYIOTh
BJIACHI PEKMMU MarHiTO)OTOHHUX KPUCTAJIIB 3 FipOTPONHUMU €JIeMeHTaMu. [IpoCTOPOBi PO3MOAiNN KOMIIOHEHTIB
I10J1iB BJIACHUX MOJ, MOI1(iKOBaHNUX (POTOHHO-KPUCTAJIIYHMX XBUJIEBO/IB Pi3HOI po3MipHOCTi. CucTeMHU PiBHSIHB,

1110 OIMCYIOTh €JIEKTPOJMHAMIYHi BIaCTUBOCTI HalliBIIPOBiJHUKOBUX HAHOTPYOOK 3 JieJIeKTPUYHUM 3alI0BHEHHSIM.

Hazpa HTII aHrsifcbKoOIO: Analytical expressions for dispersion relations characterizing eigenmodes of
magnetophotonic crystals with gyrotropic elements. Spatial distributions of eigenmode field components of
modified photonic crystal waveguides of different dimensions. Systems of equations describing electrodynamic
properties of semiconductor nanotubes with dielectric filling.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

l'any3s 3acToCcyBaHHS: [Ipuiano6yyBaHHs MIKDOXBIIBOBHX Ta TeParepLOBUX CUCTEM paziosoKaliii,
CIIeKTpOCKoIIii, 6i0s10Tii, MEAULIHY, 3B'S13Ky Ta OXOPOHU. HayKOBO-TeXHiUHi pO3pOOKM KOMIIAKTHUX JIXKEPeJl

TE€parepLoBOrO BUIIPOMIHIOBAHHS.
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Mo6yxosani disuyni Ta MaTematuyHi Mogiei GOTOHHO-KPUCTATIYHUX CTPYKTYP, IO MIiCTSTh
€JIEMEHTH 3 TEH30PHUM XapaKT€POM €JIEKTPUYHOI Ta MarHiTHOI IPOHMKHOCTeN. Po3B’s13aH0 3a1auy Ipo BiacHi
peXuMU (POTOHHO-KPUCTAJIIYHOTOXBUJIEBOY 3 TPillUaCTOI OO0JIOHKOIO Ta [TOKA3aHO MOro NepeBaru Haj
3BUYANTHUMU KOHCTPYKULiSIMU. YMCeIbHO AOCTiIKEHO BIACHI peXXUMU JBOBUMiIPHUX MOIM(IKOBaHMUX (POTOHHO-
KpUCTIiYHUX XBUJeBOiB. OTprUMaHi JUCIIepCiiiHi XapaKTepUCTUKY HaIliBIPOBiHUKOBUX HAHOTPYOOK 3

,ILiGJIeKTpI/I‘{HI/IM 3aIIOBHEHHSIM.
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