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1. ledekTOyTBOPEHHS B HU3bKOBUMIPHUX METAJIOKCUIHUX CUCTEMaX B yMOBaX 30BHIIIHIX 30ypeHb

2. Defect formation under action of external perturbances in low dimensional metaloxide systems

Pedepar:

1. Incepralist npucBsY€Ha BUBYEHHIO Ae(EeKTOYTBOPEHHS, €BOJIOLil Ta IepeHocy Ne(eKTiB B IBOBUMIpHUX
METAJIOKCUAHMX KylpaTHUX cuctemax YBa2Cu3O7 (YBCO), Bi2Sr2Ca2Cu3010 (BSCCO) Ta B 0AHOBUMIpHUX
JIAHIIIOXKKAX MOJIEKYJI BOAY B KPUCTAJIYHIN IPATLi OKCUAIB METaliB i CIIOJIyKax KPMCTAJIOTiIPATiB I1if] BIIZIMBOM
30BHIlIHIX 30ypeHb. SIK 30ypeHHs BUKOPUCTaHi pafialiiiHe orpoMiHEHHS MalluMU QJII0€HCAaMU LIBUAKUX HEUTPOHIB
$<1.05.1014 cm-2 Ta fo3amu rama KBaHTiB D<300 kI'p, ¢pisn4HO afgcopboBaHi MOJIEKYIU BOOY Ta iMITyJIbCHE
HaJIBUCOKOYACTOTHE ONPOMIHEHHS 3 IOTYKHICTIO iMITyJibCiB 104-106 Bt. OCHOBHI fOCTiAKEHHS BUKOHAHI
MEeTOJlaMU 9acOBOi IO3UTPOHHOI CIIEKTPOCKOIIii, 03Ke-eJIeKTPOHHOTO aHasizy Ta nudysii MiueHux aToMis.
BcTaHOBJIEHO, 110 B METAJIOKCUIHUX CUCTEMAaxX BIUIMB 30BHIllHIX 30ypeHb Mae 3arajibHi 3akoHoMipHOCTI. B YBCO
30ypEHHSs CTUMYJIIOIOTb IiZTIOPOrOBe YTBOPEHHS Ie(eKTiB KaTiOHIB B IPOMIPKHHUX MIapax, iHTEHCUBHICTb SIKOTO
najae 3i SMEHIIEHHSAM BMICTy KUCHIO, IEPETBOPEHHS KJIACTEPIB BAKAHCIN TaKi, SIK 3MiHM iX 4KMCIa Ta pajiyca,

nepeHoc nedeKTiB B3[JOBX BiCi C KPUCTaJIiB Ta CKyIT4eHHs JedeKTiB B TOHKOMY Iapi 6i1sl 1I0BEpXHi KpUCTaJIiB,



0JIOKYBaHHSI OOEMHUX Ta [IOBEPXHEBUX NUQPY3iIHUX IEPEXOLiB aTOMIB MeTasiB. MexaHi3m MifIoporoBoro
Ie(dEeKTOyTBOPEHHS 00YMOBJIEHUI PO31aJJOM KOJIEKTUBHUX €JIEKTPOHHUX 30YIPKE€Hb. B MOJIEKYJIIPHUX JIAHLIIOKKaX
rama onpomineHHs gosamu 10-50 kI'p cTuMyJIO€ ABa BUAY iOHHOTO IepeHocy, a npu D> 150 xI'p nopasiioe
[epeHoc iOHHUX AedeKTiB. MaTpUyHi CUCTEMHU 3 BKJIIOUEHHSIMU CIUIYK 3 KPUCTali3alliiHOIO BOJOIO € NOTJIMHAYaMU

€JIEKTPOMAarHiTHOrO BUITPOMIHIOBaHHS Npu Temneparypax 50-82 oC.

2. The thesis is devoted to the experimental investigation of defect formation, evolution and transport of defects in
two-dimensional metaloxide cuprate systems, such as YBa2Cu307 (YBCO) and Bi2Sr2Ca2Cu3010 (BSCCO), and in
one-dimensional molecular chains, created by water molecules in the crystal lattice of metaloxides and crystalline
hydrate compounds, under action of external perturbances. The radioactive irradiation with low fluences of fast
neutrons, when ¢§<1.05.1014 cm-2, and with low doses of gamma quanta, when D<300 kGy, the physically adsorbed
water molecules, the superhigh-frequency impulsive irratiation with impulse power 104-106 W were used as the
perturbances. The principal investigations were made by the lifetime positron spectroscopy, Auger electron
analysis and the method of radioactive trasers. It was established that the action of external perturbances has the
general peculiarities in the metaloxide cuprate systems. In YBCO the perturbances enhance the subthreshold
defect formation of cations in the intermediate layers, the intensity of which reduces when the oxygen content
decreases, and the transformation of vacancy clusters, namely the changes of their radius and concentration, the
defect transport along c axis in the crystals and the defect accumulation in the thin surface layer, the blocking of
the bulk and surface diffusive transitions of metal atoms. The mechanism of defect formation is caused by the
decay of the collective excitations. In the molecular chains the gamma irradiation with doses 10-50 kGy stimulates
two types of the ionic transport, and when D>150 kGy that suppresses the transport of ion defects. Matrix systems
with inclusions of compounds with crystalline water are by absorbers of the electromagnetic emission in the
temperature range of 50-82 oC.
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