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1. EdexTtu $a3oBoi KOTepeHTHOCTi Y TyHEJIbHUX HAATIPOBITHNUX KOHTAKTaX Ha OCHOBI OJHO30HHUX Ta JBO30OHHUX
HaAIIPOBiTHUKIB

2. Phase coherence effects in supercond and two-band superconnducting tunnel junctions based on single-
baductors

Pedepar:

1. Y nuceprauii JOCIiIPKEHO BILJIMB €(PEKTIB pO3NIaPOBYBaHHS Ta HEMArHiTHUX JOMIIIOK Ha (POPMY 3aJIEXKHOCTI
TYCTHMHU CTPYMY BiJi pisHULi (a3 y TYHEJIbHUX HAJIPOBIAHUX KOHTAKTax TUILY SIS 171 TemriepaTyp, 6J1M3bKUX 10
KPUTHAYHOI, BHACJIIOK 4YOr0 B OCHOBI IOCJIiZPKEHHSI BUKOPUCTOBYBasach Teopis ['in30ypra-Jlanpay, sika €
ACUMIITOTAYHOIO (POPMOIO MiKPOCKOMIYHOI TEOPii HaZIIPOBiTHOCTI MO6AN3y KPUTUYHOI Temniepatypu. OfepKaHy
HOBY (popMyJ1y 17151 CTPYM-(a30BOi 3aJIE5KHOCTI, SKa BUSBUIJIACh HECUHYCOIIHOI0, BUKOPHCTAHO 3 METOIO
IOCJiIKEeHHS TUHaMIKU QJIIOKCOHIB y YMCTOMY Ta JOBrOMY >K03€(COHIBCbKOMY KOHTAKTi. 3allpOIIOHOBAHO
MozaudikoBaHe piBHAHHS CUHYC-] OpOHa 3 HECHYCOIIHOIO 3aJIEXKHICTIO CTPYMY Bif pisHuLi a3 i3 MeToro aHamisy
BILJIMBY IIPO30POCTi Ai€JIEKTPUYHOrO IPOLIAPKY Ha IPOCTOPOBY MOBEIHKY (PJIIOKCOHA. [TokasaHo, 1o npu

30i/IbLIIEHHI IPO30POCTI [lieJIeKTPUYHOTO NPOIIapKy KpUTUYHE MarHiTHe 1ose 6yJe 3MeHIyBaTtucs. s



TEeMIIEPATYP, HEOJIN3bKUX O KPUTUYHOI, PIBHOBaKHI CTPYMOBI CTaHU Y IIPOCTOPOBO HEOJHOPIIHUX HANNIPOBIIHUX
KOMITO3UIiSIX JOCJIIPKYIOThCSI METOIOM KBa3iKJIaCUYHUX PiBHSIHB, SIKi PO3B'SI3YIOThCSI B paMKax MOJieJli 3 KyCKOBO
CTaJIMMU NIapaMeTpaMHU BIIOPSIKYBaHHS. SIK HACJIiOK, OTpMMaHO TaKi HOBi aHaJliTUYHi pe3yJbTaTu: CTPyM-(a3oBy
3aJIEKHICTD y IIapyBaTMX HAANIPOBIIHUX CTPYKTypax TuIly SISolS, 3 4K0i MOJKHA BiITBOPUTYU HU3KY PaHille BiTOMUX
pe3yJIbTaTiB AJ1 Pi3HMX HAJITPOBITHMX KOHTAKTIB; CTPyM-(Pa30BYy 3a/I€5KHICTb IJ15 TYHEJIbHUX HAJIIPOBIIHUX
KOHTaKTiB TUNy SIS y Teopii BO30HHOI HaNIpOBigHOCTI, MeTo[, QYHKILiH 'piHa sK0i M06YJ0BaHO 32 LOIIOMOTOI0
Teopii cepeAHBOrO 11014, 5IKy CPOPMYIIbOBAHO HA OCHOBI ITOOYI0BAHOTO NPE/ICTABIEHHS CTATUCTUYHOI CyMU
IIBOBOHHOTO HAANIPOBigHUKA Y GopMi GyHKIiOHANBHOTO iHTerpasa. 3'sacyBanocs, o 3a JOIIOMOTOI0 O/leP>KaHoi
aHasiTH4HOI GOpPMYJIHU AJ1s CTPyM-(as3oBoi 3aJ1eKHOCTI MOXKHA JIOCTIiIKyBaT CUMeTpii mapameTpis

BIIOPAKYBaHHA.

2. The thesis is devoted to study the influence of depairing effects and nonmagnetic impurities on the shape of a
current density dependence on the phase difference in an SIS tunnel junction for the temperatures close to the
critical temperature. As a result, the theoretical investigation is based on the Ginzburg-Landau that is an
asymptotical form of microscopic theory of superconductivity at the temperatures close to the critical
temperature. The obtained result for the nonsinusoidal current-phase relation is used with the aim to study the
fluxon dynamics in pure and long Josephson junctions. The presented modified sine-Gordon equation with
nosinusoidal current-phase relation is used with the aim to analyze the influence of the dielectric layer
transparency on the spatial behavior of a fluxon. If the dielectric layer transparency increases, it is shown that the
critical magnetic field decreases. If the temperatures are not close to the critical temperature, the equilibrium
current states in the spatially inhomogeneous superconducting structures are investigated by the method of the
quasiclassical equations that can be solved in the framework of the model with the piecewise constant order
parameters. Such a sircumstance enabled one to obtain the following analytical results: the current-phase relation
in the layered superconducting structures of an SISalS type that can be used with the aim to obtain a number of
previous known results for the different superconducting junctions; the current phase relation in the
superconducting tunnel junctions of an SIS type in the theory of two-band superconductivity. The Green’s
function method in the theory of two-band superconductivity is constructed using the formulated mean field
theory that is based on the derived representation for a partition function of a two-band superconductor. It was
found that the obtained analytical formula for the current-phase relation can be used with the aim to study the
pairing symmetries of the orsder parameters.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpioOpHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6stikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Caxniok Bacuib €BreHoBUY

2. Sakhnyuk Vasyl E

KBasmiikamis: k. ¢.-m. 1., 01.04.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiiiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEeHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. TaboBuy Osiekcanap MapkoBu4

2. Gabovich Olexandr M.

KBasidikanis: n.¢.-m.u., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHs:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Koparok Onexkcangp AHATOMNIBUY

2. Kordyuk Olexandr A

KBasigikamis: 1. ¢.-m. 1., 01.04.22
Imentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmaris:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi
ByacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpi3Buine Im'sa Ilo-6aThKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZasIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

JleB borpan IBaHOBHUY

lopros Mukosa 3iHOBI1OBUY

IOpuenko T.A.



