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Pedepar:

1. luceprauisa npucBa4YeHa JOCIiIKEHHIM TEMIIEPATYPHYX 3aJ1€;KHOCTEN TI030BKHLOIO Ta IIONIEPEYHOTO
€JIEKTPOONOPYy MOHOKpHUCTaNiB Y1-zPrzBa2Cu3O7-0 3 pisHUM BMiCTOM MPa3eoyMy, B TOMY YMCJIi B YMOBax Jii
BHACOKOTI'O TUCKY Ta pajlialliiiHOro ONpoMiHeHHS. JJOCiIpKyBaHa CII0JIyKa € HAOIIPOBiIHUKOM APYroro pogy, ii
PE3UCTMBHI XapaKTePUCTUKU Ta aHi30TPOMisl IPOLECiB IEPEHOCY B iHTEpBAaJi Bif, 06J1aCTi TEMIIEpaTyp
HAJIIIPOBiTHOTO CTaHYy A0 KiMHATHUX TEMIIEPATYP € YyTJINBOIO 10 CTPYKTYPHUX 3MiH KpUCTaIi4yHOI rpaTku. CTyIiHb
IOTIyBaHHS KMCHEM BILJIMBA€E HA KPUCTAJIIYHY CTPYKTYPY CIIONYKU M KapAMHaJIbHUM YMHOM 3MiHIOE MEXaHi3MU
€JIEKTPUYHOI NPOBiAHOCTI MOHOKpUCTAIiB Y1-zPrzBa2Cu307-n. 3 iHmoro 60Ky, CTBOPEHHS pafialiiHuX neeKTiB
pi3Hoi KOHLIeHTpalii Ta MOPQOIOrii B IIMPOKOMY iHTepBaJi 403 OIPOMiHEHHS TAaKOX BIIJIMBA€E HA BKa3aHi

BJIACTMBOCTI JIOCJIiIKyBaHOI peuoBMHU. Y AucepTaLiliHiil po60Ti HOCiIKeHi 3aKOHOMIPHOCTI Ta MexaHi3MHU BILJIUBY



OIIPOMIiHEHHS Ha CTPYKTYPY Ta IIPOLIECU €JIEKTPOIIEPEHOCY Y CIIOJIYKax cCUCTeMU 1 — 2 — 3 Ha OCHOBI Cy4aCHUX
ySIBJIEHB TIPO NIPUPOJLY MIPOBiTHOCTI B IIApyBaTUX KpUCTaiyHuX crionykax BTHII. He3Baxkarodyu Ha JOCUTD BEJIUKY
KiJIbKiCTh HAyKOBUX ITpallb, IPUCBAYEHMX BUBUEHHIO BIUIMBY Pi3HOTO POy YMHHMKIB HA €JIEKTPOTPAHCIIOPT B
cucreMi YBa2Cu307-0, y HayKOBil JliTepaTypi MaiKe BiCYTHI IIpali, B IKMX ONMCaHi pe3yJbTaTu JOCIiIKEHD 100
BUBYEHHS BIUIMBY OIIPOMIHEHHS Ha aHi30TPOIIiIO [IPOLIECIB PO3CiI0BAHHA HOCIIB 3apsaay K Y HOpPMaJIbHOMY CTaHi,
TaK i 106113y HAATIPOBITHOTO [1epexXoAy, IICEeBIOIIMMHHY Ta PIyKTyallilHy aHOMaJlii, a TAKOXX HEKOTepEeHTHUN
eJIeKTpOoTpaHCcnopT. OCKiNbKY, BiATIOBITHO 10 Cy4aCHUX YsIBJI€Hb, CaMe 1ii He3BU4aliHi Qpi3nyHi SBUILA, 110
cnocrepiratotbest y BTHIT - cniostykax y HOpMasbHOMY (He HA[ITPOBiTHOMY) CTaHi, € BaJIMBUMU JJ1s1 PO3YMIHHS
¢disuuHOi cyTi MikpockormiyHoi mpupony BTHII, sxa Bce 1e 3a11II1aeThCsl HEe3'sSICOBAaHO0, HE3BAXKAI0YM Ha Gibll HDX
37 - piyHy iCTOPIIO IHTEHCUBHUX TEOPETUYHUX Ta €EKCIIEPUMEHTAJIbHUX JOCIIIKEHD, [IPOBEIEHUX B LIill ramysi
¢isuku TBepHOro Tina. SIK Bif3Hayans0cs Bullle, ONPOMiHIOBaHHS eslekTpoHamu BTHII criosyk fjae MOXJIMBICTb, 6€3
3MiHHU CKJIaZly 3pa3KiB, CTBOPIOBATU B HUX Ae(deKTU pi3Hoi KoHLeHTpalii Ta Mopdoiorii. CTBOpeHHSs aHCaMOIII0
IedeKTiB 3aJlaHoi KOHLIEHTPAallii Ta IPUPOAY BiKpUBa€E MOXKJIMBOCTI KepyBaHHS, 30KPEMa, €JIeKTPOTPaHCIIOPTHUMU
BJIACTUBOCTSIMU 3pa3Ka sIK Y HOpMaJIbHOMY, TaK i B HA[IITPOBITHOMY CTaHaX. BpaxoByloun nepCcrneKkTUBy
BUKOPUCTaHHS BUCOKOTEMIIEPATYPHUX HAIIIPOBIIHUKIB B SIKOCTi HAZYYTIMBUX JATYMKIB Ta JIiHIN niepepadi
€JIEKTPUYHOTO CTPYMY 3 MaJIMMU BTpaTaMM €HEPrii, 10 NPALO0Th B iHTEPBaJli TEMIIEPATYP KUIIIHHA PiKOTO a30Ty,
CTBOPEHHS TaK 3BaHOi «KepOBaHOI» NedEeKTHOI CTPYKTYpHU Y HAATIPOBITHMKY Ma€ 3HaYHe QyHIaMEeHTaJIbHE Ta
IIpaKTUYHE 3HA4Y€HHsI. BHACINOK CKIQAHOCTI Oy10BY JOCTIIKyBaHOI CIIOYKH, BUBHAYEHHS PO3NOAiny AeeKTiB 110
oboemy 3paska, CTabibHOCTI 4eEKTHOTO CKIay Ta 3aJIeKHOCTi TPAHCIOPTHUX IIapaMeTpiB Bifl BULY ne(eKTiB
KPUCTaIiYHOI CTPYKTYPH Y LIMPOKOMY iHTepBaJli TeMIepaTtyp NoTpebye 3HaYHUX €KCIIePUMEHTaIbHUX 3yCUJIb.
JuceprauiiiHa po60Ta MiCTUTb I'ITb PO3[IiJIiB.

2. The study of the temperature dependence of the longitudinal and transverse conductivity of single crystals of
Y1-zPrzBa2Cu307-o with different praseodymium contents continues to be one of the most relevant areas of high-
temperature superconductivity (HTS) physics, since, despite the large accumulated literature, both the
mechanisms and the microscopic nature of high-temperature superconductivity, discovered at the end of the last
century in non-stoichiometric superconducting cuprates, remain unclear. The dissertation is dedicated to study of
the temperature dependences of the longitudinal and transverse electrical resistance of single crystals of Y1-
zPrzBa2Cu307-o with different praseodymium contents, including under conditions of high pressure and radiation
exposure. The studied compound is a superconductor of the second kind, its resistive characteristics and
anisotropy of transfer processes in the range from the temperature range of the superconducting state to room
temperatures are sensitive to structural changes in the crystal lattice. The degree of oxygen doping affects the
crystal structure of the compound and radically changes the mechanisms of electrical conductivity of single
crystals of Y1-zPrzBa2Cu3O7-n. On the other hand, the creation of radiation defects of different concentration and
morphology in a wide range of radiation doses also affects the specified properties of the studied substance. The
dissertation work investigates the regularities and mechanisms of the influence of irradiation on the structure and
processes of electrical transfer in compound systems 1 - 2 - 3 based on modern ideas about the nature of
conductivity in layered crystalline HTNP compounds. Despite a fairly large number of scientific works devoted to
the study of the influence of various factors on electrical transport in the YBa2Cu307-o system, there are almost no
works in the scientific literature describing the results of studies on the study of the influence of irradiation on the
anisotropy of charge carrier scattering processes both in the normal state and near the superconducting
transition, pseudogap and fluctuation anomalies, as well as incoherent electrical transport. Since, according to
modern ideas, it is precisely these unusual physical phenomena observed in HTNPs - compounds in the normal
(non-superconducting) state, that are important for understanding the physical essence of the microscopic nature
of HTNPs, which still remains unclear, despite the more than 37-year history of intensive theoretical and
experimental research conducted in this field of solid-state physics. As noted above, irradiation of HTNP
compounds with electrons makes it possible, without changing the composition of the samples, to create defects
of different concentrations and morphology in them. The creation of an ensemble of defects of a given
concentration and nature opens up the possibility of controlling, in particular, the electrical transport properties



of the sample in both the normal and superconducting states. Taking into account the prospect of using high-
temperature superconductors as ultrasensitive sensors and electric current transmission lines with low energy
losses operating in the boiling temperature range of liquid nitrogen, the creation of the so-called "controlled"
defect structure in a superconductor is of significant fundamental and practical importance. Due to the complexity
of the structure of the studied compound, determining the distribution of defects over the volume of the sample,
the stability of the defect composition and the dependence of transport parameters on the type of defects of the
crystal structure in a wide temperature range requires significant experimental efforts. The dissertation contains
five chapters.
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