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Pedepar:

1. Jlucepraliist npuCcBA4Y€Ha AOCTIIPKEHHSIM TEMIIEPATYPHUX 3aJIEKHOCTEN MTO3]J0BXKHbOIO Ta ITONIEPEYHOTO
€JIEKTPOONOPY MOHOKpHUcCTaliB Y1-zPrzBa2Cu30O7-no 3 pi3HUM BMiCTOM MIPa3eonMy, B TOMY YUCJIIi B yMOBax [ii
BHCOKOTI'O TUCKY Ta pajfialiiHOro OrnpoMiHeHHs. JJoCigKyBaHa CII0JIyKa € HaJIIPOBiTHUKOM APYroro pogy, ii
PE3UCTHBHI XapaKTePUCTUKH Ta aHI30TPOIIis IIPOLECiB IIepeHoCy B iHTepBasi Bif, obsacTi Temneparyp
HAJIIIPOBiTHOTO CTaHY 0 KiMHATHUX TEMIIEPATYP € YYTJINBOIO 10 CTPYKTYPHUX 3MiH KPUCTAIYHOI rpaTku. CTyIIiHb

IOIYyBaHHS KUCHEM BILJIMBA€ HA KPUCTAJIIUHY CTPYKTYPY CIIONYKU M KapAMHAJIbHUM YAHOM 3MiHIOE MEXaHi3MU



€JIEKTPUYHOI MPOBiNHOCTI MOHOKpUCTAIiB Y1-zPrzBa2Cu30O7-n. 3 iHIoro 60Ky, CTBOPEHHS pafialiiHuX ne@eKTiB
pizHOI KOHLeHTpalii Ta MopdoJiorii B MINPOKOMY iHTEpBaJi 103 OIPOMIHEHHSI TAKOX BILIMBAE Ha BKa3aHi
BJIACTMBOCTI JIOCJIiI>)KyBaHOI peYOBMHU. Y AucepTaLiiiHill po6OTi LOCiIKeHi 3aKOHOMIPHOCTI Ta Me€xaHi3MHU BILJIUBY
ONPOMiHEHHS Ha CTPYKTYPY Ta IIPOLIECH €JIEKTPOIEPEHOCY Y CIOJyKax cucTeMu 1 - 2 - 3 Ha OCHOBI Cy4aCHUX
ySBJIEHD IIPO NIPUPOY MIPOBITHOCTI B IIApyBaTUX KpUCTaIiyHuX crionykax BTHII. He3Baxkarouu Ha JOCUTD BEJIUKY
KiJIbKiCTh HAyKOBUX ITpallb, IPUCBSIYEHNX BUBUEHHIO BIUIMBY Pi3HOTO POy YMHHMKIB HA €JIEKTPOTPAHCIIOPT B
cucreMi YBa2Cu30O7-n0, y HayKOBil JliTepaTypi MaiKe BiICYTHI IIpaLi, B IKMX ONMCaHi pe3yJbTaTU JOCIiIKEHD 1010
BHMBYEHHS BIUIMBY OIIPOMIHEHHS Ha aHi30TPOIIiIO [IPOLECIB PO3CiI0OBAaHHA HOCIIB 3apsaay K Y HOpPMAaJIbHOMY CTaHi,
TaK i 106113y HAATIPOBITHOTO [1epexoay, ICeBIOIIMMHHY Ta PIyKTyallifiHy aHOMaJIii, a TAKOK HEKOTepEeHTHUI
eJIeKTpoTpaHcropT. OCKilbKY, BiATIOBITHO 10 Cy4aCHUX ysIBJI€Hb, caMe 1ii He3BU4aliHi Qpi3nyHi SBuUILa, 110
cnocrepiratotbest y BTHIT - criostykax y HOpMasbHOMY (He HAa[ITPOBiTHOMY) CTaHi, € BaXJIMBUMU JJ1s1 PO3YMIHHS
¢isnuHoi cyTi mikpockomniunoi mpupoznu BTHII, sika Bce 1e 3a/MIIaeTbCsl HE3'SICOBAHOIO, HE3BAXKAKUX Ha O1IbII HiX
37 - piyHy iCTOPIIO IHTEHCUBHUX TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX JOCIIIKEHD, [IPOBEJCHUX B IIill ramysi
¢i3uku TBepAOro Tina. SIK Bif3HayasI0Cs BuUllle, OIPOMiHIOBaHHS eslekTpoHamu BTHII criosyk fjae MOXJIMBICTb, 6€3
3MiHM CKJIaZy 3pa3KiB, CTBOPIOBATU B HUX Ae(EKTH Pi3HOI KOHLeHTpalii Ta Mopdosorii. CTBOpeHHs aHCaMOJIIo
IedeKTiB 3aJlaHoi KOHLIEHTPAllii Ta IPUPOAU BiKpHUBa€E MOXKJIMBOCTI KepyBaHHS, 30KPEMa, €JIeKTPOTPaHCIIOPTHUMU
BJIACTMBOCTSIMU 3pa3Ka sIK Y HOpMaJbHOMY, TaK i B HA[IITPOBiJHOMY CTaHaX. BpaxoBylo4n nepcrneKkTuBy
BAKOPUCTaHHS BUCOKOTEMIIEPATYPHUX HAIIIPOBILHUKIB B SIKOCTi HAZYYTIIMBUX OATYMKIB Ta JIiHIN niepepadi
€JIEKTPUYHOTO CTPYMY 3 MaJIMMM BTpaTaMy €Heprii, 10 NPaLo0Th B iHTEPBaJli TEMIIEPATYP KUIIIHHA PiZIKOrO a3oTy,
CTBOPEHHSI TaK 3BaHOi «KepOBaHOi» AedeKTHOI CTPYKTYpHU Y HAATIPOBITHNKY Mae 3HaUYHe QyHaMeHTaJIbHe Ta
IIpaKTUYHe 3HAa4Y€HHsI. BHACIOK CKIQAHOCTI OYy10BY OCTIPKyBaHOI CIIOIYKY, BUBHAYEHHS PO3NOAiny AeeKTiB 110
0boeMy 3pa3Ka, CTabiNbHOCTI Ae(EKTHOTO CKIANy Ta 3aJI€KHOCTI TPAHCIIOPTHUX apaMeTpiB Bifl BUAY Ie(eKTiB
KPUCTaIiYHOI CTPYKTYPH Y LIMPOKOMY iHTepBaJli TeMIiepaTyp noTpebye 3HaYHUX €KCIIepUMEHTaIbHUX 3YCUJIb.
JuceprauiiiHa po60Ta MiCTUTh I'ITh PO3IiJIiB.

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-zPrzBa2Cu307-o. 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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