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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. EnexTpoMarsiTHui Ta €JIeKTPOHHWI TPAHCIOPT y HAANIPOBIIHUX CTPYKTypax

2. Electromagnetic and electronic transport in superconducting structures

Pedepar:

1. Y nuceprauiiiHiil po60Ti IpeICcTaBieHi pe3yIbTaTy AOCIiIPKEHHS €JIEKTPOHHOTO Ta €JIeKTPOMAarHiTHOrO
TPaHCIIOPTY Y HAAIIPOBIAHMX CTPYKTYpaXx, 10 MICTATh IapyBaTi HaAIIPOBILHUKN, BUCOKOTEMIIEPATYPHI
HAAIPOBITHUKU HA OCHOBI 3a1i3a, 3BUYaliHi HAAIPOBITHUKY Ta TOIOJIOTiYHi i30519TOpH. JOoCaimKkeHno psay, JiHIiNHUX
Ta HeJIiHIMHUX e(EKTiB B TAKUX CTPYKTypax Ta BUSIBJIEHO clielidHi 0COOIMBOCTI BKa3aHUX MaTepiaiiB. 30Kpema,
IOCJIiIKEHHS €JIEKTPOHHOTO TPAHCIOPTY Y CUCTEMAX, SIKi MiCTITh TaKi MaTepianu, JO3BOJINIIO BUSIBUTH XapaKTEePHi
0COOJIMBOCTI, SIKi MOXYTb OyTH NOKJIa/ieHi B OCHOBY MeTOiB ineHTH(iKaLii TUIIB €1eKTPOHHOIO CIIAPOBYBAHHS Y
BHCOKOTEMIIEpaTyPHUX HAAIIPOBiJHMKAX Ha OCHOBI 3a1i3a Ta CIiBBiJHOLIEHHS PoJjlell HOpPMAJIbHOTO BiIOUTTS Ta
€JIEKTPOH-JOMIIIIKOBOTO PO3CilOBaHHS B TOIIOJIONIYHOMY i3019TOpPi. OKpPiM TOTO, IEpeNOaueHO Psif, TPAHCIIOPTHUX
e(eKTiB IIpU B3aeMOJIii TeparepLoBUX XBUJIb i3 IIaPyBaTUMU HANNIPOBIIHMKAMU, CEPE]] SIKUX CAMOIHIyKOBaHa

IIpO30picThb, TpaHchoOpMaLlisl IosIpU3allii, pe30HaHCHE 30y/I>)KEHHS JIOKaJli30BaHUX €JIeKTPOMAarHiTHUX XBUJIb.



[TokasaHo, 110 JI0Kasi30BaHi XBUJIi MOKYTb MaTH aHOMAaJILHY AUCIIEPCIIO, IO BiKpUBA€ MOXKJIMBOCTI CIIOCTEPIiraTv
SIBUILA HEraTuBHOI pedpaxkiii Ta 3ynuHKY cBitiia. Kpim Toro, B nucepTalii po3BUHEHO METOJ, TEOPETUYHOTO
IOCJIiIPKEHHS €JIEKTPOMArHiTHOrO TPAHCIIOPTY Yepe3 MapyBaTi HaJIIPOBiLHUKHY, SKi B3A€EMOZIIOTh 3 HE3MIHHUM Y
4yaci MarHiTHUM I0JIEM, 1[0 MAa€ BAXJIMBE (PYHIAMEHTAJIbHE i IPUKJIaHE 3HAYEHHS, 30KPEMA, [1JI €JIEKTPOHIKU

TEeparepLoBOro Aiara3oHy.

2. The thesis presents the results of the study of electron and electromagnetic transport in the superconducting
structures containing layered superconductors, high-temperature iron-based superconductors, ordinary
superconductors and topological insulators. A number of linear and nonlinear effects in such structures are
investigated and the specific features of these materials are revealed. In particular, the study of electron transport
in systems containing such materials reveals the characteristic features that can be used for the identification of
the electron pairing in iron-based high-temperature superconductors and the relationship between the roles of
normal reflection and electron-impurity scattering in a topological insulator. In addition, a number of transport
effects are predicted in the interaction of terahertz waves with layered superconductors, including self-induced
transparency, cross-polarization, and resonant excitation of localized electromagnetic waves. It is shown that
localized waves can have anomalous dispersion, which opens up the possibility to observe the negative refraction
and stop-light phenomena. In addition, a method for the theoretical study of electromagnetic transport through
layered superconductors interacting with a static magnetic field developed in the thesis, which is of fundamental
and applied importance, in particular, for athe terahertz electronics.
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