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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOPHK: 29.29.19

Tema gucepranii:
1. lienexTpuyHi BiacTuBOCTI KpucTaiiB B cucremi Li2Ge409-LiNaGe409.

2. Dielectric properties of crystals in Li2Ge409-LiNaGe409 system.

Pedepar:

1. O6'eKT BOCiIKEHHS - CETHETOEIEKTPUYHI MOHOKPUCTAJLJIM FepMaHorepmaHaris ckiany Li2-xNaxGe409
(0,2<x<0,3). MeTa - BCTaHOBJIEHHS I'OJIOBHUX 3aKOHOMIpPHOCTE! MeXaHi3My NOJIsIpyU3aliliHuX SBUL B KpUCTasIIaxX
Li2-xNaxGe409 (0,2<x<0,3) npu BININBaX 30BHILIHbOI'O €JIEKTPUYHOTO I10J151, TEMIIEPATypH, 3MiHU CIiBBiAHOLIEHHS
ioHiB Li Ta Na. MeTonu - BUpOIyBaHHS KPUCTaJIiB MeTOOM Y0XpaibCbKOTO, MOCTOBUII METO/, BUMipIOBaHHS
IlieJIeKTPUYHOI TPOHUKHOCTI, METOJIUKU IOCiIKEHHS MPOLeCiB epernoaypusallii CerHeToeIeKTPUKIB B
CHHYCOiZJaJIbHUX Ta iMITyJIbCHUX IOJISIX. BUSIBJIEHO, IO B Lill CUCTEMI HEMOSKJINBO BUPOCTUTH METOLIOM
YoxpasbCbKOro MOHOKpUcTanu 3 BmictoM 0 < x < 0,2. Briepiue BupomeHo MOHOKpuUcTanu ckiagy 0,2 < x < 0,3, 4ki
MaloTh TeMIieparypy ¢azosoro nepexony iz 270 no 335 K. [TokazaHo, 1110 HeJTiHiNHI AieIeKTPUYHI BITaCTUBOCTI
kpuctaiis 3 Tc < 300 K nobpe onucyoTbcs B Mexxax Teopii Jlanzay 1151 Ga3oBux nepexofiiB Apyroro poay, a



kpucranis 3 Tc > 300 K - He onucyoTbcs Ljieto Teopieto. BussieHo, mo B 3paskax 3 Tc < 300 K criocrepiratlorecst
3BUYalHi NeTJl AieseKTPUYHOro ricrepesucy. B 3paskax 3 Tc > 300 K BusBneHo noasiliHi netsi P-E rictepesucy, ki
CIIOCTEpiraloThCs B 0OMEXXEHOMY iHTepBaJjli TeMIIepaTyp B CETHETOEJIEKTPUYHIN (asi. 3anIpOoIOHOBAHO MOIEb, SIKA
MOSICHIOE BUHUKHEHHS NIOJIBilHUX MeTeJb Iepebyq0BOI0 JOMEHHOI CTPYKTYPU B KPUCTAJAX, L0 JOCIiIKyBaJIUCh.
L1 Mozenb MiATBEPIKYETHCS BUMIPIOBAH-HAMU TEMIIEPATYPHUX 3aJI€KHOCTEN MIPOCTPYMY Ha KpuUcTasnax 3 Tc <

300 K ta Tc > 300 K. Chepa BUKOpUCTAHHS - JOCIiIPKEHHS CErHEeTOEIEKTPUYHUX KPUCTAJIiB, HABYaIbHUI MPOILIECC.

2. Object are the ferroelectric single crystals of Li2-xNaxGe409 (0,2 < x < 0,3). The aim is to study of the main
peculiarities of the polarization effects in Li2-xNaxGe4O9 crystals under the action of electric fields and
temperature. Metods - growth of Li2-xNaxGe409 crystals by Czochralsky technics, measurements of dielectric
characteristics by the bridge method, tecnics to study switching processes in ferroelectrics in alternative and
constant electric fields. It was no possibility to obtain crystals with 0 < x < 0,2 by Czochralski technique. Single
crystals of Li2-xNaxGe409 (0,2 < x < 0,3), with the phase transition temperature from 270 up to 335 K were grown
at the first time. It is shown, that nonlinear dielectric properties of crystals with the Tc < 300 K may be well
described within the framework of Landau thermodynamic theory for the second order phase transitions, but the
property of crystals with the Tc > 300 K are not described by this theory. In samples with the Tc < 300 K usual P-E
hysteresis loops are observed. Double P-E hysteresis loops are observed in limited interval of temperatures in the
ferroelectric phase in samples with Tc > 300 K. The model that explains the appearance of double P-E loops by the
reorganization of the domain structure in these crystals is suggested. This model is proved to be true by the
measurements of pyroelectric current dependencies on crystals with Tc < 300 K and Tc > 300 K. Sphere of use are
ferroelectric single crystals, training courses.
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