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BriyiuB npocTOpoBOi HEOJHOPINHOCTI Ta 3aJI€5KHUX Bif] yacy 30ypeHb Ha BJIaCTUBOCTI HAJIIPOBiTHUX KOHTAKTIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Influence of spatial inhomogeneity and time dependent perturbations on the properties of the superconducting
junctions

Pedepar yKpaiHCBKOIO:

O6'eKT NOCIIIPKEHHS - HU3bKOBUMIpPHI riOpruHi cucTeMy (KOHTAKTH) IO MICTSATh HAAIPOBIIHUKYA. 30KpeMa
IOCIIiIPKyBaJNCh KOHTAKTU HAAIIPOBIIHMK-HOPMaJIbHUY METAJ-i30/19TOP-HOPMaJIbHUI METajI-HaJIPOBiHUK
(SNINS), pepomarneTuk-HannpoBinHUK-pepomarHeTuk (FSF) Ta 1BOMINMHHI HAANIPOBIZHUKA. MeTa poboTH -
3'ICyBaTU BIIUB €(EeKTiB PO3NAPOBYBAaHHS Ta 30BHIIIHBOTO MATHITHOTO I10JIS1 HA CTAlliOHAPHI BIaCTUBOCTiI KOHTAKTIiB
SNINS 3a HasBHOCTi HEMArHiTHUX [OMIIIOK JOBiJIbHOI KOHLIEHTpallii, T00yyBaTh TOYHOPO3B's13yBaHy Mozesb FSF
KOHTAaKTYy, KOTpa 61 BpaxoByBaJa edexTtu 6sn3bkocTi Ta Qynpne-dPepesia-OBunHHIKOBa-JIapKiHa, pO3MUTH METOZ,
(PYHKLIOHAJIBHOTO iHTErpasly AJ1s 3HaXOI)KEHHS CTAaTUCTUYHOI CYMHU IBOLIIMHHUX HAAIPOBiTHUKIB. MeTonu
IocJligpKeHHs - piBHsAHHS ['iH36ypra-Jlanpaay, piBHsiHHS Boromo6oBa-ge J)KeHa, MeTos (PyHKLiOHAIBHOTO iHTErpaiy.
Jnst SNINS KOHTaKTy OTpMMaHO 3aJIe>KHICTh CTPYMY Bifi pi3HuULi a3 115 BUNIAJKy JOBLIbHUX 3HA4€Hb TOBIIUHU
HOPMAaJIbHOTO MPOLIApPKy, KoedillieHTa IPOXOI)KEHHS €JIEKTPOHIB i CTyIeHs 3a0pyIHEHOCTI HEMarHiTHUMU
OOMIlIKaMn.V 30BHIIIHbOMY MAarHiTHOMY IOJIi IOG/IN3y KPUTUYHOI TEMIIEPATYPH 3'sICOBAHO, IO HASIBHICTb
IlieJIeKTPUYHOTO IIPOIIAPKy Ta HOPMaJIbHOI 06J1aCTi Y KOHTaKTi CyTTEBO BIUIMBAIOTh HA BEJIMYMHY KPUTUIHOTO
CTPYMy Ta Ha OPMY 3aJI€KHOCTI OCTAHHBOTO BiJ] BEJIMYUMHU MarHiTHOro nosist. Oco6JI1MBO CYyTTEBO [TO3HAYAETHCS HA
YyTJIMBOCTI MAKCMMAJIbHOTO CTPYMY [10 3MiHM MarHiTHOTO NIOTOKY 36i/IbLIEHHS KoedillieHTa NPOXOAKEHHS
esieKTpoHiB. OJIHaK, 3MiHa JOBXMHU BiJIbHOTO NPOOITYy HECYTTEBO BIIMBAE HA LI10 3aJ1€XKHICTh. TOUHO PO3B'A3aHO
piBHsiHHS Boroso6oBa-ge JKena 1151 Hanepe3a1aHoro BUIJISIAY [IOTEHLialy ClIapIoBaHHS, 3HaIEHO XBUJIbOBY
(YHKIiI0 KBa3i4aCTMHOK, KOeillieHTH IPOXOPKEHHSI Ta [IOBHUI HENOJIIPU30BAaHMI CTPYM UYepe3 KOHTAKT, 110
3aJIEXKUTD Bif, TEMIIEPATYPH Ta MOTEHIIialy ClIapioBaHHs. 3HaiieHo 06J1aCTh IIOBHOTO BiiOMBaHHS Bif
HaJIIIPOBiTHOTO MPOMAPKY AJIs1 IEBHOTO iHTEPBAJly €HEPTill HAITAIOUUX €JIEKTPOHIB. 3aCTOCOBYIOUN METOT,
(YHKLiOHAJIBHOTO iHTErPyBaHHSI, [T0KA3aHO, 10 33/1a4a OOUMCJIEHHS CTATUCTUYHOI CYyMU JBOLLIJIMHHOTO
HAJIPOBiJIHMKA, PO30MBAETHCS HA 3a7a4y OOYMCIIEHHS CTATUCTUYHOI CyMU CUCTEMU BiJIbHUX €JIEKTPOHIB, SIKi
nepe6yBaloTh y MOJIi KOMIIJIEKCHUX JKepeJl €JIeKTPOHHUX N1ap Ta 3a7jady yCepeJHEHHSI OTPMMAHOTO Pe3yJIbTaTy y

IIPOCTOPi KOMITJIEKCHUX JIKEPEJI €JIEKTPOHHUX Iap 3 ['ayCiBCbKUM PO3MOLiIOM.

Pedepar aHIJ1iiCBKOIO:

The object of research is low-dimensional hybrid systems (junctions), where superconductors are present. In
particular, superconductor-normal metal-insulator-normal metal-superconductor (SNINS) junctions,
ferromagnetic-superconductor-ferromagnetic (FSF) and double-gap superconductors were investigated. The
purpose of work is to determine the influence of decoupling and external magnetic field effects on the stationary
properties of SNINS junctions in the presence of nonmagnetic impurities of arbitrary concentration, to construct
an exactly solvable model of FSF junction that takes into account the proximity and Fulde-Ferrell-Larkin-
Ovchinnikov effects, to extend the functional integral method for finding the statistical sum of two-gap
superconductors. The methods of investigation are Ginzburg-Landau equation, Bogolyubov- de Genes equation,
the functional integral method. For the SNINS junction the dependencies of current on the phase difference for
arbitrary values of the normal metal layer thickness, on the electron transmission coefficient and on the degree of
contamination with nonmagnetic impurities are obtained. In an external magnetic field near the critical
temperature is shown that the presence of a dielectric layer and a normal region in the junction significantly affect
the magnitude of the critical current and the form of it dependence on magnetic field. Sensitivity of the maximum



current to the change of the magnetic flux especially noticeable during the increasing of the electron transmission
coefficient. However, the change of the mean free path does not significantly affect this dependence. The
Bogolyubov-de Genes equations are exactly solved for a predefined pairing potential, the quasiparticles wave
functions, transmission coefficients and total unpolarized current through the junction which depends on the
temperature and the pairing potential are calculated. The region of total reflection from the superconducting layer
is found for a certain interval of incident electrons energies. Applying the method of functional integration, it is
shown that the problem of statistical sum calculation for two-gap superconductor is divided into the problem of
calculation the statistical sum of free electrons system that are in the field of electron pairs complex sources and
the problem of averaging the obtained result in the space of electron pairs complex sources with a Gaussian
distribution.5481
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