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2. Isovalent substituted lithium and barium borates: synthesis, structural features and physical properties.

Pedepar:

1. lucepTaliis nmpucBsYeHa IOCHiTKEeHHIO i30BaJIEHTHOTO Ta i30TOMHOTO 3aMillieHHs Ha $i3nyHi B1aCcTUBOCTI
6e3BogHUX 60PaTiB - TeTpadopary Jitito (Li2B40O7) Ta metabopary 6apito (BaB204), koTpi BU3Ha4€eHi, SIK 6a30Bi.
BcranosineHo, mo B cuctemax Li2B407-A2B407 Ta BaB204-MB204 BifcyTHi 061aCTi TBEpAUX PO3YMHIB, aji€ B
nepuif cuctemi icHyl0Th OTpPiliHI crloyyKu. PO3po06JieHi TeXHOIOrii CHHTE3Y Ta POCTY ONTUYHO SKiCHUX
MoHoKpucrTaiiB Li2(1-x)A2xB407 i Bal-xMxB204, ne A = K, Cu, Ag, Cs, Aui M = Mg, Ca, Zn, Sr, Cd;
TPUKOMIIOHEHTHUX cnioJyk LiKB4O7 ta LiCsB6010; isoTonHo 36arayeHux kpucraimis: 7Li211B407, 6Li210B407,
7Li210B407, 6Li211B4O7. [IpoAeMOHCTPOBAHO CYTTEBi 3MiHU BJIaACTUBOCTEN 130BaJIEHTHO Ta i30TOMHO 3aMillleHUX
KpucTaiiB 60paTi, 30kpema: B LiKB40O7 icHye HanpsiM (pazoBoro cunxponizmy I B Ba0.997Sr0.003B204 BaBiui
BUIINM [IOPir IPOMEHEBOI CTIMKOCTI i BUCOKI 3HaY€HHS aKyCTOONTUYHUX KoedilienTis; Li2(1-x)Cu2xB407, 36araueHi
isororamu 6L i 10B, mposBAI0TL NiIBUILEHY YYTIUBICTD 4O TEIMJIOBUX HEUTPOHIB. Lli KpHCTaayM 3arporoHOBaHO I

[IPaKTUYHOTO 3aCTOCYBAHHS, - SIK €TEKTOPH i O3MMETPU TEIJIOBUX HEUTPOHIB, aKyCTOOIITUYHUN MOAYJISITOP



CBITJIa [J151 ITOTYKHOT'O JIa3€PHOI0 BUIIPOMIiHIOBaHHS. [I0Ka3aHO 3ayIeKHICTh MEXaHI3My YTBOPEHHS padialiiiHuX
nedeKTiB Iin Aiero HEUTPOHIB Bif i30TONHOrO CcKIany 60paTiB. EKcliepyMeHTabHO BCTAHOBJIEHO HAsIBHICTD B
TeTpaboparti JIiTiio poCcTOBUX NedEeKTiB - KUCHEBUX i JIiTiEBUX BaKaHCIH, sIKi BUCTYNAIOTh €JIEKTPOHHUMM i IipKOBUMU
IacTKaMu Ta YTOYHEHO PUPOAY KOJIMBHUX CIIEKTPiB. HeliTpoHorpadiyHMM METOJOM OCTaTOYHO JI0Ka3aHO
Bi/ICYTHICTb CTPYKTYPHUX (PA30BUX I1€PEXOIiB B 60paTax JIiTiko.

2. The thesis is devoted to investigation of influence of isovalent and isotope substitution on physical and
technological properties of anhydrous borates - lithium tetraborate (Li2B407) and barium metaborate (BaB204),
which are defined as basic ones. It was ascertained that in systems Li2B407-A2B407 and BaB204-MB204 the
domains of solid solutions are absent, but in the first system the triple compounds exist. There have been
developed techniques for synthesis and growth of optically qualitative Li2(1-x)A2xB407 and Bal-xMxB204 single
crystals, where A = K, Cu, Ag, Cs, Au, and M = Mg, Ca, Zn, Sr, Cd; three-component LiKB4O7 and LiCsB6010
compounds; isotopically enriched 7Li211B407, 6Li210B407, 7Li210B407, 6Li211B407 crystals. There have been
shown significant variations in parameters of isovalent and isotopically substituted crystals of basic borates, in
particular: in LiKB4O7 there exists the phase-matching direction for SHG; in Ba0.997Sr0.003B204 the radiation-
damage threshold is twice as high, and values of acoustooptic coefficients are large; Li2(1-x)Cu2xB40O7, enriched by
isotopes 6L i 10B, are more sensitive to thermal neutrons. These crystals have been proposed for practical
application as detectors and dosimeters of thermal neutrons, acoustic-light modulator for high-power laser
radiation. There was demonstrated the dependence of mechanism of neutron-induced radiation defects formation
on isotope composition of borates. Experimentally in lithium tetraborate there was ascertained presence of the
growth defects - oxygen and lithium vacancies, which play the role of electron and hole traps, and there was
refined a nature of vibrational spectra. Using neutron diffraction analysis there was finally proved an absence of
structural phase transitions in lithium borates.
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