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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. MoHOKpuUCTanu 60paTiB: peajibHa CTPYKTypa Ta (Pi3udHi BIaCTUBOCTI

2. Borate single crystals: real structure and physical properties

Pedepar:

1. O6'eKT: npouecu nePeKTOyTBOPEHHS B CKJIaIHUX OKCUIIHUX KPUCTAJIAX Iif Jli€l0 iOHi3yI040ro BUIIPOMiHIOBaHHS
Ta MEXaHIYHOTO HaBAaHTAKEHHS. MeTa: BCTaHOBJIEHHS KpUCTaorpadivHuX KpUTEPiiB CTIMKOCTi 60paTHUX CIIOJIYK
Pi3HMX CTPYKTYpHUX TUIIIB MiJ [i€l0 30BHIIIHIX (aKTOpPiB: i0HI3yl04Oro BUNPOMiHIOBAaHHS Ta MEXaHIYHOI HANIpyTru
L7151 pO3POOKY HayKOBUX OCHOB CTBOPEHHS MaTepiasliB 11l IeTeKTOPiB Ha OCHOBI JaHUX KpUcCTasiB. Metoau:
PEHTI€HOCTPYKTYPHUI i peHTreHo(a30BUi aHasli31, aTOMHO-eMICIHMI aHai3, IudepeHLiiHO-TepMidYHUI aHali3,
METOJ] MiKPOTBEPAOCTi, ONITUYHA CIIEKTPOCKOMis, (POTO-, PEHTTEHO-, TEPMOCTHMYJIbOBAHA JIIOMiHECLIEHIL s,
Pe3ynbTaTu: BCTAHOBJIEHI CUCTEMH CIIAHOCTI i IepEeBa’)KHOrO PO3MOBCIOIKEHHS TPIlVH B MOHOKPHCTAJIaX 60paTiB
Pi3HMX CTPYKTYpHUX TUIIiB. BcTaHOBJIEHA IPUPO/A PYHHYBaHHS 60PAaTHUX CIIOJIYK 3 OCTPiBHUM, JIAHLIO)KKOBUM,
1IapyBaTVM i KApKaCHUM TUIIAMU I10J1iaHiOHIB, BU3HAYEHI HAMEHII MiliHi 3B'43KU B KDUCTAJIIYHUX PELIiTKaX.
BcraHoBJI€Ha criibHA TEMITEPATypPHA 3aJIEXKHICTD NIJIACTUYHUX BIACTUBOCTEN 60PATIB - IJIaCTUYHA Tedis B JAHUX

MOHOKpHCTajax nournHaetbcs npu T=0,9Tmu1. BusHaueHa npupoa pafiauifiHo-iHAyKOBaHMX TOYKOBUX Je(eKTiB B



MOHOKpPHCTaJIaxX 60PaTiB Pi3HUX CTPYKTYPHUX TUIIiB, pO3POOJIEHO MOJIEi €JIEKTPOHHUX 1 iPKOBUX LIEHTPIB
3aXOIJIEHHS1. 3alpONIOHOBAHO MEXaHi3M CTBOPEHHS CTIMKUX pafialiiHO-iHIyKOBaHUX QPEHKeJiBCbKUX Map y
KaTioHHil nigpemiTtyi. [anyss BUKOpucTaHHS: Pi3rKa TBEpHOro Tifna, (Ppi3uKa HaMiBIPOBiIHUKIB Ta AieeKTPUKIB,

OIITHUKA

2. Object: the processes of defect formation in complex oxide crystals under ionizing irradiation and mechanical
stresses. The purpose: establishment of crystallographic criteria of stability for borate compounds of different
structural types under external factors such as ionizing irradiation and mechanical stresses for development of
scientific foundations for the creation of materials for detectors based on these crystals. Methods: X-ray
diffraction structural and phase analyses, atomic emission spectral analysis, the differential thermal analysis,
microhardness method, optical spectroscopy, photo-, X-ray- and thermostimulated luminescence. Results: the
cleavage systems and dominating crack propagation in borate single crystals of different structural types are
established. Established is the nature of destruction of borate compounds with finite, chained, layered and
framework types of polianion, the weakest bonds in crystal lattices are defined. A strong temperature dependence
of plasticity of borates is established; plastic flow in these crystals starts at T=0.9Tmelt. The nature of radiation-
induced point defects in borate single crystals of different structural types is determined. Built are the models of
electron and hole trap centers. The mechanism of creation of stable interstitial-vacancy pairs in cation sublattice
is proposed. Field of application: physics of solid state, physics of semiconductors and dielectrics, optics
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