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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

Pedepar yKpaiHCBKOIO:

Merta po6otu - nobymosa Qi3sMYHUX Ta MaTEMAaTUYHUX MOJeJell ISl OCiIPKeHHS eJIeKTPOAHAMIYHUX
XapaKTePUCTUK CKiHYeHHUX (OTOHHUX KPUCTAJIB 3 TinepOoiYHUMU Ta TiPOTPOITHUMU eJIeMEeHTaMU Ta
€JIEKTPOHHO-XBUJIbOBOI B3a€MO/Iii i3 32CTOCYBaHHSIM HaMiBIPOBiTHUKOBUX HAHOTPYOOK Y SIKOCTI
€JIEKTPOJMHAMIUHUX cUCTEM. PO3P0O6JI€HO aHAIITUYHY TeOopilo 30yAKEHHSI 00’'€eMHUX i IOBEPXHEBUX XBUJIb Y
CKiHY€HHOMY MarHiTopoToHHOMY KpucTaJi 3 KoHdirypauieio Boiirra. 3arpornoHoBaHO KOMOiHOBaHUI METO],
PO3B’13yBaHHs], 3aCHOBaHUI Ha pO3B’I3yBaHHi PiBHSHHS ['e/bMroblia 3a 0IOMOr0I0 HOBUX (PYHIAMEHTAJIBHUX
PO3B’sI3KiB PiBHSHHS XijjIa Ta METOAY MaTpulli nepeHeceHHs. OyHIaMeHTasbHi PO3B'sI3KU PiBHSIHHS Xinna
3HAIJIEHO B aHAJITUYHIN popmi B pamKax Teopii xBusb Gyioke-baoxa. OCHOBHY yBary NpuaiieHO BUMAAKY
30yIpKeHHs TOBEPXHEBUX XBUJIb HA MEXKax PO3[ily CyMDKHUX mapiB. [nenTudikoBaHi ABa TUIIY TOBEPXHEBUX XBUJIb,
a came mogu@ixkosaHi xBuii lleHneka-3ommepdenba i He3BUYalHi ripoTPOIIHI NOBEPXHEBI XBUJIL. J10CiIPKEHO
3aKOHOMIPHOCTI €/1eKTPOHHO-XBUJIbOBOI B3a€MOJii B CUCTEMI, 1110 MiCTUTh HAMiBIPOBITHMKOBY HAHOTPYOKY Yy SIKOCTI
eJIEKTPOJMHaMIiYHOi cucTeMu. Po3po6sieHo JiHilHY Ta HeJsiHilHYy Teopii rifpoanHamMiyHOI HeCTiKOCTi
€JIEKTPOHHOTO IIy4Ka, IO PYXa€ThCs B3[JOBXX HAHOTPYOKU 3 [lieJIEeKTPUYHUM 3alIOBHEHHSIM, 110 PO3MillleHa B
KOAKCiaJIbHOMY MOCTifHOMY MarHiTHOMY 10Jli. PO3paxyHKN BUKOHAHO 3 YPaXyBaHHSIM €(EKTY 3alli3HEeHHs
€JIEKTPOMarHiTHUX 1oJiB. Pi3NYHUM MEXaHi3MOM, 1110 JIEXKUTb B OCHOBI 30y )KEHHS TAKMUX XBUJIb, € PE30HAHC

YepeHKoBa. BusBeneHo gucnepciine piBHAHHSA 1J15 3B'S1I3aHUX XBUJIb IIy4Ka i BJACHUX MOJ, JOCIiIKyBaHOi

CTPYKTYDH.

Pedepar aHIJIiHCBKOIO:

The purpose of the work is to build physical and mathematical models for the study of electrodynamic
characteristics of finite photonic crystals with hyperbolic and gyrotropic elements and electron-wave interaction
using semiconductor nanotubes as electrodynamic systems. An analytical theory of the excitation of bulk and
surface waves in a finite magnetophotonic crystal with the Voigt configuration has been developed. A combined
solution method based on solving the Helmholtz equation using new fundamental solutions of the Hill equation
and the transfer matrix method is proposed. The fundamental solutions of the Hill equation are found in analytical
form within the framework of the Flocke-Bloch wave theory. The main attention is paid to the case of excitation of
surface waves at the boundaries of the interface of adjacent layers. Two types of surface waves have been
identified, namely modified Zennek-Sommerfeld waves and unusual gyrotropic surface waves. The regularities of
electron-wave interaction in a system containing a semiconductor nanotube as an electrodynamic system were
investigated. Linear and nonlinear theories of the hydrodynamic instability of an electron beam moving along a
dielectric-filled nanotube placed in a coaxial permanent magnetic field have been developed. The calculations
were made taking into account the delay effect of electromagnetic fields. The physical mechanism underlying the
excitation of such waves is Cherenkov resonance. The dispersion equation for the coupled waves of the beam and
the eigenmodes of the structure under study is derived.
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