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Pedepar:

1. Incepranifiny po60Ty NIPUCBSIYEHO AOCIiIKEHHIO OCOOJIMBOCTEN BIUIMBY HA OCHOBHI €JIEKTPOHHI IIpoLiecH, 1110
(popMyIOTb HOpMaJIbHY Ta HAATNPOBiAHY a3y B BUCOKOTEMIIEpaTypHUX HannposigHukax (BTHII), Takux ¢akTopis
SIK: MarHiTHe I10Jie, ONIPOMiHEHHsI BUCOKOEHEePreTUYHMMU €JIEKTPOHAaMM Ta JOBroTprBasie 36epiranHs (CTapiHHS)
TOHKUX IJIIBOK Ta MOHOKpUcTasiB YBa2Cu307-o (masui - YBCO). Po3gin 1 «OcHOBHI BIaCTUBOCTI JOCTiIKYBaHUX
HaJIpoBifHUKIB (Orysy iTepaTypy)» NPUCBSIYEHO aHAJI3y JiTepaTypHUX JaHUX 32 TEMOIO quceprauii. Po3risHyTo
TEOPETUYHI OCHOBU (Pi3VKM BUCOKOTEMIIEPATYPHUX HAANIPOBIAHUKIB. PO3IJISIHYTO TakKi OHSATTS, SIK IICEBAOMIITMHA

(TT11I) Ta yIoKasbHI Iapy, PO3IJISIHYTO Pi3Hi TOUKM 30py HAa MexaHi3M HagposinHoro cnapioBaHHs y BTHIL. Haseneno



BiZJOMOCTI IIPO TEMIIEPATYPHI 3aJIEXKHOCTI HAAIMIIKOBOI ITpoBigHoCTi Ta I11. Po3risHyTO npouecu SKi
BinbyBatoTbcs y BTHII nipu 3HMKEHHI I'yCTUHU HOCIiB 3apsily, 06roBOpEeHO MUTAHHS 010 aHi30TPOIii
BJIACTMBOCTE! Ta crenru@iky noBediHKu JoKaapHux nap y BTHII. letanbHo JochimKeHo 3arajbHy iHpopMallito
IOZ0 BILJIMBY 30BHIMIHIX YMHHUKIB. ¥V po3aifi 2 «O6’eKTH i METOIM eKCIIepUMEHTATbHUX AOCIiIKEeHb» BUCBITIEHO
IIpOLIEC OTPUMAHHS Ta IPOLEAYPY MMIATOTOBKU [0 BUMIPIOBAaHb AOCIiIKyBaHUX 3pa3kiB YBCO. [leTasbHO
POSIJISIHYTO METOAVKYA OTPUMAaHHS MOHOKPHCTAJIIB Ta TOHKUX IUTiBOK YBCO. HagaHo onuc KOHCTPYKLii yCTaHOBKHU
17151 BAMIPIOBaHHS €JIEKTPOOIIOPY IIpY HM3bKUX TeMIlepaTrypax. ONnucaHO METOJM BUMIiPIOBAaHHS €JIEKTPOOIIOPY IIpU
HU3bKUX TEMIIEPATYpPaXx MiJ] BIJINBOM MarHiTHOTO I10J1 Ta €JIEKTPOHHOTO OMIPOMIHEHHS. Y TPETbOMY PO31iJi «Brinus
MAarHiTHOro I0JIs Ha BJIACTUBOCTI TOHKUX ITiBOK YBCO» nmocimkeHo eBosonio ¢uykryauiiiHoi nposinHocTi (OJIIT)
ta [ y Tonkiit nisui YBCO mig, BrinBoM MarHiTHoro nosist 1o 8 Tiz. BusiBsieHo, 1110 Y MarHiTHOMY 110J1i IPUOJIM3HO
3 Ta B obs1acTi [BOBUMIpHUX (IIYKTYyallill BilOyBaeThCs Mepexif Bif kinacuyHoi TemneparypHoi 3anexHocti OJIIT 2D
Maki-Tomricona o HecrioniBaHoi 3anexHocTi 2D Acsamasosa-JlapkuHa Buile temneparypu 3D-2D kpoccosepa.
Bysno BusiBneHo 3mimmenHs 1111 Ha rpadiky y 6iK HIDKYMX TeMIlepaTyp IIif BIIJIMBOM MarHiTHOTO I10Jisl, IPUYOMY ii
dopma maibxe He 3MiHIOBasacs. Y po3fini 4 «BnauB CUIBHOTO €JIeKTPOHHOTO ONPOMiHEHHS Ha BJIACTUBOCTI
MoHokpucTtaiBs YBCO» HaBeieHO pe3yabTaTH AOCIiI>)KEHHS BIVIMBY OITPOMiHEHHS] BUCOKOEHEPIeTUYHUMU
eJIeKTpoHaMU Ha TemriepatypHi 3asneskHocti OJIIT ta I monokpuctana YBCO, skuil He MiCTUTb IBIHUKIB.
[TokaszaHo, 110 JliHiliHe 36i/bLIeHHs] IMTOMOTO ONOPY 3 OJAJIbIIMM JIiHITHUM 3MEHIIEHHSIM TeMIlepaTypu
HAJIIPOBiIHOTO NIEPEXOY CIIOCTEPIraeThCs MpM BCiX 103aX ONPOMiHEHHS. BusiBiIeHO, 10 IPU CEPeHbOMY 3HaY€HHI
I03U OTIPOMIHEHHS CIIOCTEPiraeThCa 3pocTanHA Temneparypu Bigkpurts [11, snayennsa I111] 3a temneparypu BEK-
BKIII kpoccosepa Ta B Lintomy Bciei kpusoi 111, mo Binnosinae nepexony AI'-EK. IIpu no3si onpominenHs 5,601019
e/cm2 OJIIT ta I HecniogiBaHO NeMOHCTPYIOTh KPUBI, TUIIOBI 17151 Bo6pe cTpykTypoBaHoro YBCO. 3'sacosaHno, 1m0
YTBOPEHHSI Pi3HOMAaHITHUX aHCaMOJIiB AedeKTiB y MOHOKpUcTasnax YBCO mif BIIJIMBOM BUCOKOEHEPTETUYHOTO
€JIEKTPOHHOT'O OIIPOMIHEHHSI € HEMOHOTOHHUM IIpoLiecoM i Mae BiacHy crenudiky, i us cnenudika moxe 6ytu
BUSBJIEHA JinlIe NTpoBeneHHsIM aHanizy OJIIT Ta I11, ski BusiBuincs Habarato 6ibLl YyTIUBUMU [0 3MiH Y
BHYTPIIIHIX €JIeKTPOHHUX MiZICUCTEMAX, YPAKEHUX iHAYKOBaHUMU AedeKTamu Y po3fisi 5 «BIinB JOBrOTPUBAIOTO
36epiranHs (CTapiHHS) Ha BJIACTUBOCTi MOHOKpuCTaniB YBCO» mociisKeHo BILJIMB LOBIOTPUBAJIOrO 30epiraHHs
MoHoKkpucrtasniB YBCO 3 nBiiHMKamu, IpoT4Irom 17 pokiB 3a HOpMaJIbHUX YMOB. BUBU€HHS BIaCTUBOCTEN
IOCJIiI)KYBaHOTO MOHOKPUCTAaJIa IPOBOAWINCS OZlpa3y MicJi BUTOTOBJIEHHS], yepes 6 Ta 17 pokiB 30epiraHHsl.
[ToxazaHo, 1110 3pa30K 04pa3y IiCJisl BATOTOBJIEHHS J€MOHCTPYE BJIACTUBOCTI TUIIOBI AJ151 ONTUMAaJIbHO JOMTOBAaHUX
MoHokpuctaiiB YBCO, mo MicTSTh IBIMHUKY Ta ABIMHUKOBI rpaHuti. Ilicss 6 pokiB 36epiranss, nedekru, sKi
BUHMKJIY I1iJ] 4aC CTapiHHA, IPAaKTAYHO IIOBHICTIO YCYBAIOTh BIIMB [IBIIHUKIB Ta ABIHHUKOBUX IPaHULb. K
HacCJifoK, TemneparypHa noseginka OJIIT ta 11l Haragye TUNIOBY AJ1s1 O0Ope CTPYKTYPOBAaHUX MOHOKPHUCTAIIB
YBCO. 3'sacoBaHo, 1o mics 17 pokiB 30epiraHHs BeJIMKa KiJIbKiCTb CTPYKTYPHUX Ie(EKTiB, IKi BUHUKAIOTb Y 3pasKy,
MIPU3BOIUTE 4O CUJIBHOI lerpajallii CTPYKTyPH Ta NIEPEPO3NOAiay 3apsay B KPUCTAJI, Ki IPU3BOIATh O CUIBHOTO
3pOCTaHHsI OIIOPY Ta, WIBUALIE 33 BCE, BiNOBIAIOTh 3a CIIOCTEPEXKYBaHY HE3BUUAMHY TEMIIEPATYPHY 3aJI€5KHICTh
®JIIT Ta III. Byno nokaszaHo, mo gedeKTu sAKi BUHUKAIOTH Mif YaC TPUBAJIOTO CTapiHHS, CYTTEBO BILJIMBAIOTH SIK HA
nuTOMUM omip, Tak i Ha @JIIT ta 1. Taknum YMHOM 1OKa3aHo, mo BTHII mMaioTh eBHi 00MeXXeHHS A0 TEPMIHY iX

IIPaKTUYHOr'O0 BUKOPUCTaHH4, i Yepe3 17 poKiB ix BUKOPMCTOBYBATH BK€ HE MOKHA.

2. The dissertation is devoted to the study of the influence of such factors as: magnetic field, irradiation with high-
energy electrons, and long-term storage (aging) on the main electronic processes that form the normal and
superconducting phases in high-temperature superconductors (HTSCs). of thin films and single crystals of
YBa2Cu307- o (hereinafter - YBCO). Chapter 1 "Main properties of studied superconductors (Literature review)" is
devoted to the analysis of literature data on the topic of the dissertation. The theoretical foundations of the
physics of high-temperature superconductors are considered. Concepts such as pseudogap (PG) and local pairs
are considered, and different points of view on the mechanism of superconducting pairing in HTSCs are
considered. Information on the temperature dependence of the excess conductivity and PG is given. The
processes that occur in HTSCs when the charge carrier density decreases are considered, and the issue of
anisotropy of properties and the specific behavior of local pairs in HTSCs is discussed. General information on the



influence of external factors was studied in detail. Chapter 2 "Objects and methods of experimental research”
covers the process of obtaining and preparing the YBCO samples for measurement. Methods of obtaining YBCO
single crystals and thin films are considered in detail. A description of the design of the installation for measuring
electrical resistance at low temperatures is given. Methods of measuring electrical resistance at low temperatures
under the influence of a magnetic field and electron irradiation are described. In the third chapter, "The effect of a
magnetic field on the properties of YBCO thin films", the evolution of the fluctuation conductivity (FLC) and the PG
in a YBCO thin film under the influence of a magnetic field up to 8 T is investigated. It was found that in a magnetic
field of approximately 3 T in the region of two-dimensional fluctuations there is a transition from the classical
temperature dependence of the 2D Maki-Thompson FLC to the unexpected 2D Aslamazov-Larkin dependence
above the temperature of the 3D-2D crossover. It was found that the PG shifted on the graph towards lower
temperatures under the influence of the magnetic field, and its shape almost did not change. Chapter 4 "Influence
of strong electron irradiation on the properties of YBCO single crystals" presents the results of the study of the
influence of irradiation with high-energy electrons on the temperature dependence of the FLC and PG of a YBCO
single crystal that does not contain twins. It is shown that a linear increase in resistivity followed by a linear
decrease in the temperature of the superconducting transition is observed at all doses of irradiation. It was found
that at the average value of the radiation dose, there is an increase in the opening temperature of the PG, the value
of the PG at the temperature of the BEC-BCS crossover and, in general, the entire curve of the PG, which
corresponds to the AG-EK transition. At an irradiation dose of 5.601019 e /cm2, FLC and PG unexpectedly exhibit
curves typical of well-structured YBCO. It was found that the formation of various ensembles of defects in YBCO
single crystals under the influence of high-energy electronic irradiation is a non-monotonic process and has its
own specificity, and this specificity can only be detected by conducting the analysis of FLC and PG, which turned
out to be much more sensitive to changes in the internal electronic subsystems. affected by induced defects In
chapter 5 "Effect of long-term storage (aging) on the properties of YBCO single crystals", the effect of long-term
storage of YBCO single crystals with twins for 17 years under normal conditions is investigated. The properties of
the studied single crystal were studied immediately after production, after 6 and 17 years of storage. It is shown
that immediately after fabrication, the sample exhibits properties typical of optimally doped YBCO single crystals
containing twins and twin boundaries. After 6 years of storage, the defects that arose during aging almost
completely eliminate the influence of twins and twin boundaries. As a result, the temperature behavior of FLC and
PG resembles that typical for well-structured YBCO single crystals. It was found that after 17 years of storage, the
large number of structural defects that appear in the sample leads to a strong degradation of the structure and
charge redistribution in the crystal, which lead to a strong increase in resistance and are most likely responsible
for the observed unusual temperature dependence of the FLC and PG. It was shown that the defects that occur
during long-term aging significantly affect both the specific re
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