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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BaraToxBuybOBMIi CTaH MOAYJIbOBAHOI HAJICTPYKTYPH B JlieJIeKTPUYHUX KPUCTAIAX

Hasga po6oTH (aHrJI)

Multiwave state modulated superstructure in dielectric crystals

Peepar (yxp)

EKCriepyMeHTasIbHO i TEOPETUYHO BUBYEHO OMHAMIKy HECIIIBMIPHOI MOIYJIALil B Hi€JIEKTPUYHUX KPUCTasax. 3'SICOBAHO, IO 3a
HasIBHOCTI HecHiBMIPHOI HaICTPYKTypH B KpUCTaJIi icHyI0Th TpH pi3Hi (pasosi nepexonu. Pa3oBuil nepexif BuxifHa - HecmiBMipHa
($aza € HenepepBHUM (az0BUM Iepexonom apyroro poxy. ®asoBuil nepexin MiX [OBronepiognyHUMM criBMipHUMU (azamu
MOJKJIUBO TIPOXOIMTh 4Yepe3 IPOMDKHUN IO TemIlepaTypi iHTepBajy icHyBaHHS XaoTuyHoi ¢pasu. PazoBuil mnepexim MK
crniBMipHIMK ¢azaMy 3a YMOBM iCHyBaHHSI XBWJI TyCTMHM AEQEKTiB MPOXOAUTb 4YEpe3 TEMIIEpaTypHUI iHTepBajy iCHyBaHHS
6JI0YHOi CTPYKTYpU NOMEHOIOAIOHNUX 06J1aCTel 3 Pi3HMMM XBUJIbOBUMH BEKTOPAaMH, i XapaKTEPU3YeThbCs iCHyBaHHSIM "cTapoi” i
"HoBOI" (a3. [lokazaHo, WO B HecmHiBMipHill ¢asi B MO MOAY/NIbOBAaHOI CTPYKTYpH INPOXOIUTb Npolec (GOPMYBaHHS XBUJI
MIPOCTOPOBOTO PO3MOAiNy IycTMHU HedekTiB. Koau mnepion xBwli I'yCTMHU Je@eKTiB CIHiBIajae 3 MepiofloM MOAYJIbOBaHOi
CTPYKTypU TO IPOSIB iXHbOI B3a€MOii IOJISITa€ B PO3IIMPEHHI TEMIEPATYPHOTO iHTepBaja iCHYBaHHSI METACTabiIbHOTO CTaHy -
e(eKT TepMOONTUYHOI aM'sTi. Y BUNAZIKy, KOJIM IIEPioAy KX JBOX XBUJIb MOIYJISILiM He CIiBIaAAlOTh, ajle € 6IM3bKUMU OJUH 10
OJIHOTO, TO BHACJIJOK iXHBOI Cynepro3utiii MpoXoAuTb NpoLeC YTBOPEHHS XBUJIi Monysuii i3 pisHuneBumM 3HaueHHSIM k=k1-k2,
sKa 3YMOBJIIOE AQHOMAQJIbHY IOBEHiHKY (i3MyHMX NapameTpiB. BcTaHOBJEHO, 10 y HepexXiiHUX II0 TeMIlepaTypi iHTepBaax
BUHUKA€ XaOTH4YHa (as3a, sika XapaKTepU3YETbCsl 3MiHOIO XBUJILOBOTO BEKTOpa MOAYJISLil, MPUTaMaHHOIO HecHiBMipHil ¢asi,
oOMeXeHill JBOMa CHiBMipHMMU [OBronepioguyHuMu (aszaMy 3 TOYKOBUMM Tpylamu CHUMETpii, mo € migrpynamu cumerpii
BuxigHOI ¢dasu. B xaoTuuHil a3y BUSIBIEHO B3pOCTaHHsS KoedillieHTa TEeIJIONPOBIJHOCTI, sIK€ 3yMOBJIEHO BKJIAJOM B

TEIJIONEepPEeHOC M'SIKUX ONITUYHUX (DOHOHIB.
Pedepar (aHrI)

Theoretically and experimentally studied the dynamics of the incommensurate modulation in dielectric crystals. It was found
that the presence of incommensurate superstructure in the crystal there are three different phase transitions. Initial phase
transition - incommensurate phase is a continuous phase transition of the second kind. Phase transition between the long-
period commensurate phases may pass through an intermediate temperature interval of existence of chaotic phase. Phase
transition between commensurate phases, provided that there is defect density waves in the temperature range of the existence
of the block structure (similar to domain) regions with different wave vectors, and is characterized by the existence of the "old"
and "new" phase. It is shown that in the incommensurate phase in the modulated superstructure is in the process of formation
of wave spatial distribution of defects. When the defect density wave period coincides with the period of the modulated
superstructure is a manifestation of their interaction is to increase the temperature range of the existence of a metastable
state - the effect termooptichnoy memory. If the periods of these two waves of modulations do not match, but close to each
other, because of their superposition is the formation of wave modulation with different values k = k1-k2, causes the abnormal
behavior of the physical parameters. Found that in the transition temperature ranges occur chaotic phase, which is
characterized by a change of the wave vector modulation inherent in the incommensurate phase, bounded by the two phases of
the long-period commensurate with the point group symmetry, which are subgroups of the symmetry of the initial phase. In the
chaotic phase, showed an increase in the coefficient of thermal conductivity, which is due to the contribution to the heat
transfer of soft optical phonons.
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HTII 1

HasBa npoaykii (yKp): bBaraToxBuiaboBuil CTaH HECIIBMipHOI CTPyKTypHU

Ha3zBa npoaykuii (anri): Multiwave state an incommensurate strukrtury
OuikyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: 73.101 [JocigkeHHs i pO3pOOKHU B rajlysi IpUPOAHUYMX HayK.

Onwuc npoaykuii (yKp): Pe3ysibraTu sIKi OTpUMaHi B po6OTi, al0Th 3MOTy ofiepKaTu iHdopmalliio IIpo HOBi (i3n4Hi ePEeKTU B
JlieJIEKTPUKAX, SIKi BU3HAYAIOThCS IMHAMIKOIO COJIITOHHOI TPAaTKU B yMOBAaX CUJIbHOTO IiHIHTY. 30KpeMa, KOJIM CUJIa B3aEMOZIl MK
COJIITOHaMU HaOJIMDKAEThCS 10 CUJIM B3a€MOJi COJITOH - Ie(EeKT, B KpUCTaJi BUHMKAE HOBUI 6araTOXBUJIbOBUM CTaH
HECIIiBMipHOI MOZIyJIbOBAHOI CTPYKTYPH, SIKUI XapaKTE€PU3Y€EThCsl iCHYBaHHAM XBUJI CyIIepno3ulii 3 nepiofoM, 6ibmum 3a
nepiog, CBIiTJI0BOI XBUJIi @ TAKO>K BUHUMKHEHHSI 6JI09HOI CTPYKTYPU. YHiKaJbHi (i3W4Hi BIaCTUBOCTI AOCTIIKYBaHUX KPUCTATiYHUX
CIIOJIYK i3 HeCniBMipHOIO (a3olo - TEPMOONTUYHUI e(eKT, "B'A3Ka B3aemMois", HasBHICTb 6araTOMOJOBUX CTaHiB, BUCOKA
YYTJIUBICTH [0 il i0HI3yI04Oro BUITPOMIHIOBaHHS i 30BHIIIHIX I10J1iB, MOKJIMBICTb LiJIECIIPSIMOBAHOTO BILJIMBY Ha TEMIIEPATYpU
(pazoBoro nepexony - nependoavaloTh NEPCIEKTUBHICTb MPUKIAIHOTO 3aCTOCYBaHHS TAaKUX MaTepiasiB. BOHM MOXYTb 6yTH
BMKOPUCTaHI [1J151 OTPUMaHHSI [10/1i(PyHKIiOHATIbHAX MaTePiaJIiB, siKi 6 BOJIOAINM CETHETOENEKTPUYHUMH, CETHETOEIACTUYHUMU i
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