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I1. IlizcTaBa AJis IpOBeAEHHS POOIT

IlincraBa ojist npoBemeHHs JiP: 34 - norosip (3aMOBJIEHHS) 3 LIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0IpKeTHUX KOIITiB Ha rmposeneHHs HIIJIKP)
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2021
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I11. BizomocTi npo 3amoBHHuKa [IiP
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Kopg, 3a €IPITIOY: 3083407158
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V. BimomocrTi npo cniBBUKoHaB1 s JIiP

VI. Bigomocri npo [JIiP
Ha3zBa po6oTH yKpaiHCBHKOIO:

EneKTpoHHUI Ta €JIeEKTPOMAarHiTHUI MarHiTOTPaHCIOPT Y IPOBiJHUX Ta HAANPOBiAHMX HAHOCUCTEMAaX

Ha3sBa po60oTH aHIJIilICBKOIO:

Electronic and electromagnetic magnetotransport in conductive and superconducting nanosystems

MeTta po60TH YKpPaiHCBHKOIO:

MeTta po60THU - aHaiTUYHE Ta YUCEJIbHE NOCTIIPKEHHS (Pi3MYHNX MArHiTOTPAHCIOPTHUX SIBUIL, Y KBa3iBOBUMipHUX
HAHOILJIiBKaXx Ta MapyBaTUX HAANIPOBiAHUKAX. 30KpeMa y poOOTi 3a1yIaHOBaHO aHAJIITUYHUI PO3PaXyHOK BEJIMYMH,
sIKi XapaKTepU3yloTh KyJIOHIBCbKUI1 OIip JBOIIAPOBOi CUCTEMHU, KOedillieHT TPO30POCTi Ta POKYCHY BiflCTaHb [JIS
JIa3€pHOTO NIPOMEHS], & TAKOXK BUSIBJIEHHSI 3aJIEKHOCTE!N LIMX BEJIMYMH Bill TapaMeTpiB, TAKUX K TEMIIEPATYpa,
BEJIMYMHA MArHiTHOTO M0JIS, CTYIiHb HEJIIHINHOCTI, NOPYIIEHHS €JIEKTPOHEUTPATIbHOCTI, CUJIa MDKEJIEKTPOHHOI
B3aeMogii Tomo. B pe3ysnbTati X TEOPETUYHUX JOCiIKeHb OyIyTh OTPUMaHi HOBi PyHIaMeHTaIbHi 3HaHHS PO
BKa3aHi IIPOBiJiHi Ta HAAIIPOBIHI HAHOCKUCTEMU Ta BCTAHOBJIEHI HAIIPSIMU Ta LIJISIXU NOJAJIBIINX NOCHiIKEHb. [171s
IOCSITHEHHS IIOCTaBJIEHOI MeTH 6yJ10 c()OPMYIbOBAHO HACTYIIHI 3aBAaHHS: 0 [106ynyBaTu rifpogHamiyHy MOZJEb
He-(epMieBCbKOi eJIeKTPOHHOI PiiuHH, sIKa POPMYEThCS y YUCTIiN KBa3iABOBUMIPHIil POBinHIN HAHOIIIBL. O
[TobymyBaTu MOJi€J1b PO3IIOBCIOIPKEHHS TEPArepLiOBOro JIa3€pPHOT0 BUIIPOMIHIOBAHHS Yy LIaPyBaTOMY
HAJTNPOBiIHMKY 33 HAsIBHOCTI MOCTIfHOrO MarHiTHoro nosst. o CKIacTy Ta po3p’si3aty piBHSHHS Hab'e-CTokca OJ1s
IBOIIAPOBOi CHCTEMHU 32 HAsIBHOCTI MarHiTHOTO 110J1s1. 0 CKJIaCTH Ta PO3B’SI3aTH PiBHSHHS [Jig aMIUIiTYAu, Gasu Ta
KPUBU3HU (PPOHTY JIA3€PHOTO ITPOMEHIO MTPU NPOXOKEHHI HUM «XBOCTa» JIKO3€(PCOHIBCHKOTO BUXOPY. O
Po3paxyBaTu KyJIOHIBCbKUM OIIIP Ta ZOCIIAUTY MOTO 3aJIEXKHICTD Bif, IapaMeTpiB, 30KPEMA, Bill TEMIIEPATYPU Ta
BEJIMYMHA MArHITHOro noJs. o Po3paxyBaTu KoedillieHT Ipo30pocCTi Ta PoKalbHY BilCTaHb Ta JOCTIIATHU 3aJI€XKHOCTI

LMX BEJIMYMH BiJl TapaMETPiB, 30KPeMa, Bifl BEJINUMHU MArHiTHOTO I0J1S1 Ta YaCTOTH JIa3€PHOTO [IPOMEHIO.

MeTa po60TH aHTIJIilCHKOIO:

The goal of the work is analytical and numerical study of physical magnetic transport phenomena in quasi-two-
dimensional nanofilms and layered superconductors. In particular, the analytical calculation of quantities
characterizing the Coulomb resistance of a two-layer system, the coefficient of transparency and focal length for a
laser beam is planned, as well as the manifestation of dependences of these quantities on parameters such as
temperature, magnetic field, degree of nonlinearity, electroneutrality. etc. As a result of these theoretical



researches new fundamental knowledge about the specified conducting and superconducting nanosystems and
the established directions and ways of the further researches will be received. To achieve this goal, the following
tasks were formulated: o Construct a hydrodynamic model of a non-Fermi electron fluid formed in a pure quasi-
two-dimensional conductive nanofilm. o Build a model of the propagation of terahertz laser radiation in a layered
superconductor in the presence of a constant magnetic field. o Compose and solve the Navier-Stokes equation for a
two-layer system in the presence of a magnetic field. 0 Compose and solve the equation for the amplitude, phase
and curvature of the front of the laser beam as it passes the "tail" of the Josephson vortex. o Calculate the Coulomb
drag resistance and investigate its dependence on the parameters, in particular, on the temperature and the
magnitude of the magnetic field. o Calculate the coefficient of transparency and focal length and investigate the
dependences of these values ooon the parameters, in particular, on the magnitude of the magnetic field and the
frequency of the laser beam.

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKH: OyH/aMeHTasIbHI HAyKOBI ZOCIIPKEHHS 3
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