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Pedepar/aHoTanis:

1. lucepraris npucBsYeHa NOCiIKEHHIO IPOLIECIB €IEKTPOTPAHCIIOPTY, MEXaHi3MiB PO3CilOBaHHS HOCIIB 3apsny Ta
IVAHAMIK/ MarHiTHOTO MOTOKY Y BUCOKOTEMIIEPATyPHUX HANIPOBiTHUKaxX cuctemu YBaCuO 3a ymoB naii
€KCTPEMaJIbHMX 30BHIIIHIX YNHHMKIB — BUCOKOTO TiIPOCTaTUYHOrO TUCKY, MarHiTHOTO 10JIS Ta JIETYBaHHS
IPa3€0AMOM i TUTAaHOM. AKTYaJIbHiCTb POOOTH 3yMOBJI€HA HEOOXiIHICTIO NTOTIMOJIEHHS YSIBJIEHD IIPO (Pi3nyHi
MEXaHi3MU, 1[0 BU3HAYAIOTh TPAHCIOPTHI BaacTuBocTi BTHII-KynpariB, a TaKOK BCTAHOBJIEHHSIM 3aKOHOMIPHOCTEN
BIUJIMBY CTPYKTYPHHUX Je(eKTiB i 30BHilIHIX (paKTOPiB Ha iX HAIIPOBiAHI XapaKTepUCTUKU. O6'eKTOM [OCiIKEHHSI €
IIPOLIECHU IIEPEHOCY 3apsiAy Ta MarHiTHOTO IIOTOKY B MOHOKPUCTaIiYHMX i Kepamiunux BTHII-cnosykax cucremu
YBanCunOo-o ta YoozPrzBaonCuoOo-o. [IpeameToM JOCTiIKEHHS € 3aKOHOMIPHOCTI €JIeKTPOTPaHCIIOPTY, MEXaHI3MU
PO3Cil0BaHHSI HOCIiB 3apsny, GJyKTyaliliHa IPOBifHICTb, aHI30TPOIIis €JIEKTPOOIIOPY, IIPOLECU MiHiHTY Ta BIJIUB
KOHTPOJIbOBAaHUX CTPYKTYPHUX Ae(eKTiB Ha (Pi3nyHi BJIACTMBOCTI JOCIiI)KyBaHUX MaTepiailiB. [I71s1 JOCSTHEHHS
IIOCTaBJIEHOI MeTH 6YJI0 BUPOIIEHO BUCOKOSIKiICHi MOHOKPHUCTA/IX Ta BUTOTOBJIEHO KEPAMivHi 3pa3Ku i3 3a7jaHo0

mopdosorieto nedpexTHOi cTpyKTypu. CTPYKTYPHI HOCIiIP)KeHHSI BUKOHAHO METO/IaMU PEHTTeHiBCbKO]



Ir(ppaKTOMETPii, €JIEKTPOHHOI Ta ONTUYHOI MiKpockomii. EnekTpodi3nyHi XapaKTepUCTUKY BU3HAYAIN
YOTUPUKOHTAKTHAM METOJOM Y IIMPOKOMY iHTEPBaJi TEMIIEPATYP, MAarHITHUX IOJIIB i NiIpPOCTaTUYHUX TUCKIB. Y
POOOTi BCTAaHOBJIEHO BIJIMB KOHIIEHTPAllii Tpa3eo My Ha aHi30TPOIIi0 eJIeKTPOIIPOBiIHOCTI Ta MeXaHi3MU
IepeHoCy 3apsily B MOHOKpucTanax YonzPrzBanCunOo-n. [TokasaHo, 1m0 36i1blIeHHs! BMiCTy IPa3eoiuMy TPU3BOAUTD 10
JIOKasti3auii HOCIIB 3apsmy, PO3BUTKY IIEPEXOY METAI-130JI4TOP i 3pOCTAaHHS BHECKY HalliBIPOBiIHUKOBOI CKJIa0BOI
y IpOBinHicTb. TeMnepaTypHi 3a/1e;KHOCT] aHi30TPOIIii eJ1eKTPOOIIOpY ONUCYIOTHCSI MOJIEJIIII0 CTPUOKOBO]
IIPOBiIHOCTI 3i 3BMIHHOIO JOBXXMHOIO CTPUOKA, 1[0 CBiIYMTb IIPO CYTTEBY POJIb KYJIOHIBCbKOI B3aeMozii Ta
CTPYKTYPHOI aHi30TpOIIii B [IpoLiecax MepeHocy 3apsaay. JoCaiiKeHo BIUIMB BUCOKOTO TiipOCTaTUYHOTO TUCKY Ha
esiekTpoomnip i ¢paykTyauifiHy npoBinHicTs MOHOKpHCTaNiB Yo.ooPro.ooBanCuoOo-no. [TokasaHo, 1110 TeMIepaTypHi 3aJ1e5KHO«
€JIEKTPOOIIOPY Y HOPMAJIbHOMY CTaHi Jo6pe onucyoThcs Mogesno bioxa-I'pioHaiizeHa, sika BpaxoBye
PO3Cil0BaHHS HOCIiB 3apsy Ha (POHOHAX i JoMillkax. BuUsHaYeHO TeMnepaTtypy BiIKPUTTSI ICEBIOLIIINHY,
IOCIIiIPKEHO €BOJIONI0 (PIyKTyaliliHOI IPOBIAHOCTI Ta BCTAHOBJIEHO, 1O ii MOBEiHKA 33JOBiJIbHO ONMCYETHCS
Mogeno JloypeHca-JloHiaxa. BugBieHO, o riipoCTaTUYHUIN TUCK CIIPUAE MIOKPAIIEHHIO CTPYKTYPHOI
IOCKOHAJIOCTi KPUCTAJIIB i MiIBUIEHHIO KPUTUYHUX XapaKTEPUCTUK MaTrepiany. OKpemy yBary IpuzijieHo
IOCIiIPKEHHIO BIUIMBY JOMIIIOK TUTAHY Ha MarxHitoorip ta npouecu midinry y BTHII-cniosykax YBaCuO.
BcTaHOBIIEHO, 110 BBE€JIEHHS TUTAHY 3MiHIOE XapaKTep PE3MCTUBHOTO NIEPEXOAY B HAANIPOBIHUI CTaH, CIIPUYUHSIE
PO3MUMBaHHS I0ATKOBOTO [1apaKOT€PEHTHOTO Nepexoy Ta Moaudikye ¢pa3oBuil CTaH BUXPOBOi CUCTEMMU.
[TokazaHo, o 1ii eeKTy NoB'a3aHi 3 GopMyBaHHSIM (a30BUX BKIIIOUEHB, SIKi BAKOHYIOTh POJib €(PEKTUBHUX LIEHTPIB
06'eMHOrO miHiHry. HaykoBa HOBM3HA POOOTHU IOJISITA€ Y BCTAHOBJIEHHI 3aKOHOMiIPHOCTEH BILJIMBY N1PA3€0JIMOBOTO
Ta TUTAHOBOTO JIETYBaHHSI, @ TAKOXK BUCOKOTO TiIPOCTATUYHOTO TUCKY HAa MEXaHi3MHU €JIEKTPOTPAHCIIOPTY,
dayKTyaliliHy IpOBigHICTb i AMHAMIKy MarHiTHoro notoky y BTHII-kynpartax cucremu YBaCuO. Otpumani
pe3yJIbTaTU PO3IMPIOIOTh CYYaCHI ySIBJIEHHS IIPO MTPOLIECU [TEPEHOCY 3apsiy B aHi30TPOIHUX
BHCOKOTEMIIEpaTypPHUX HAAIIPOBITHUKAX i MOXKYTb OyTH BUKOPHCTaHI iz 4ac po3pobJieHHs MaTepiais i3
NOKPAILleHVMMU TPAaHCIIOPTHUMU Ta CTPYMOHECYYMMU XapaKTePUCTUKAMU [1J151 HAJTIPOBiIHUKOBO]I €JIEKTPOHIKH,
E€HEPreTUKU Ta KpioreHHoi TexHiku. Kimodosi ciosa: BTHII, YBaCuO, MOHOKpHUCTAH, €J1EKTPOTPAHCIIOPT,
aHi30TpOMis MPOBiAHOCTI, PJIyKTyalliliHa IPOBiAHICTE, ICEBIOIIININHA, MTiHIHT, MAarHiTOOIIp, FiAPOCTaTUYHUN TUCK,
IIPa3€oIUM, TUTAH.

2. The dissertation is devoted to the investigation of electrical transport phenomena, charge carrier scattering
mechanisms, and magnetic flux dynamics in YBaCuO high-temperature superconducting cuprates under extreme
external conditions, including high hydrostatic pressure, magnetic field, and doping with praseodymium and
titanium. The relevance of the study is determined by the need to improve the understanding of the physical
mechanisms governing the transport properties of high-temperature superconductors and to establish the
influence of structural defects and external factors on their superconducting characteristics. The object of the
research is charge transport and magnetic flux dynamics in single-crystalline and ceramic compounds of the
YBaoCunOo-o and YoozPrzBaoCuoOno-o systems. The subject of the research comprises electrical transport processes, che
carrier scattering mechanisms, fluctuation conductivity, electrical resistivity anisotropy, flux pinning, and the
influence of controlled structural defects on the physical properties of these materials. To achieve the research
objectives, high-quality single crystals and ceramic samples with controlled defect morphology were prepared.
Structural characterization was performed using X-ray diffraction, optical microscopy, and electron microscopy.
Electrical transport properties were investigated by the standard four-probe technique over a wide range of
temperatures, magnetic fields, and hydrostatic pressures. The influence of praseodymium substitution on the
electrical conductivity anisotropy and charge transport mechanisms in YoozPrzBanCunoOo-o single crystals was
established. It was shown that increasing the praseodymium content results in charge carrier localization,
promotes the metal-insulator transition, and increases the semiconducting contribution to electrical conductivity.
The temperature dependence of resistivity anisotropy is satisfactorily described by the variable-range hopping
model, indicating the significant role of Coulomb interactions and structural anisotropy in charge transport
processes. The effect of high hydrostatic pressure on the electrical resistivity and fluctuation conductivity of
Yo.ooPro.ooBanCunoOo-o single crystals was investigated. The temperature dependence of the normal-state resistivity is w



described by the Bloch-Griineisen model, which takes into account charge carrier scattering by phonons and
impurities. The pseudogap opening temperature was determined, and the evolution of fluctuation conductivity
was analyzed within the Lawrence-Doniach model. The obtained results demonstrate that hydrostatic pressure
improves the structural perfection of the crystals and enhances their superconducting characteristics. Special
attention was paid to the influence of titanium doping on magnetoresistance and flux pinning in YBaCuO
superconductors. Titanium incorporation was found to modify the resistive superconducting transition, suppress
the additional paracoherent transition, and alter the vortex matter phase state. These effects are associated with
the formation of secondary-phase inclusions acting as effective bulk flux-pinning centers. The scientific novelty of
the dissertation consists in establishing the regularities of the influence of praseodymium and titanium doping, as
well as high hydrostatic pressure, on electrical transport mechanisms, fluctuation conductivity, and magnetic flux
dynamics in YBaCuO high-temperature superconducting cuprates. The obtained results expand the current
understanding of charge transport processes in anisotropic high-temperature superconductors and may be
applied in the development of advanced superconducting materials with improved transport and current-carrying
characteristics for cryogenic engineering, superconducting electronics, and power applications. Keywords: high-
temperature superconductors, YBaCuO, single crystals, electrical transport, conductivity anisotropy, fluctuation
conductivity, pseudogap, flux pinning, magnetoresistance, hydrostatic pressure, praseodymium, titanium.
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