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1. KineTuka ¢popMyBaHHs JIOMEHHUX CTPYKTYP Y CETHETOEJIEKTPUKAX Y 30BHILIHbOMY €JIEKTPUYHOMY I10J1i

2. Kinetics of the formation of domain structures in ferroelectrics in an external electric field

Pedepar:

1. O6'exT - KiHeTHKa GOPMYyBaHHSI MOHO- i MOJIiJOMEHHUX CTPYKTYP B CETHETOEJIEKTPUYHMX KPUCTAIAX Ha CTafii
($a30BUX NIEpeTBOPEHDb TUITY TIOPSIIOK — 6e3J1af] IepIIoro Ta Apyroro poxy, sKi Bif0yBaoThCs B poLieci
i3oTepMivHOI peslakcalii Mmicysl MBUIKOTO OXOJIOIKEHHS I1iJ, BIIMBOM I10JIbOBUX Ta MEXaHIYHUX Ail. MeTa -
BCTAHOBJICHHSI 3aKOHOMIpPHOCTEN (POPMYBaHHSI MOHO- i IOJIiJOMEHHUX CTPYKTYP y CUJIbBHOHEPIBHOBXHUX YMOBAX,
sIKi peasnizyloTbCs Ha cTafiil pesiakcauii micst LBUAKOTO OX0JIOIKEHHS CETHETOeIEKTPUYHOI0 3pa3Ka Ta 3'SICyBaHHS
BILJIMBY Ha i€l IIpPolieC CTaTUYHUX Ta BUCOKOYACTOTHUX €JIEKTPUYHUX IOJIIB, 2 TAKOX BCEOIYHOTO
(riZpocTaTUYHOrO) TUCKY. MeTOyM — aHAJIITUYHUI METO]], BUBEJIEHHS pejlaKCalilHAX Ju(epeHLiaIbHUX PiBHSIHD Y
YaCTKOBUX MOXiTHUX, KOPEJISLifHNI aHali3, SKiCHUI aHami3 qudepeHLiiHAX PiBHSHD i3 32CTOCYBaHHSIM ITOHSITTS

(a30BOro NopTpeTy, YUCesbHi anroputmu Pynre-Kyrtu. BcTaHOBI€HO icCHYyBaHHSI METACTa6iIbHUX MOJIiIOMEHHUX



acumeTpuyHUX (a3 B IPOLECi peslakcallii JOMEHHOI CTPYKTYPH [I0 CTaHy TEPMOJMHAMIYHOI piBHOBaru. BuseneHo
3aKOH KB3JpaTHOI'O KOPEHS, 32 SIKUM BiZi0yBa€ThCS 3pOCTaHHS CepeHbOr0 PO3MIPY LOMEHY ITif| Yac pesiakcalii.
BussneHo, 10 Ha cTafii paHHbBOI pesiakcallii crioctepiraeTbcs iHKybaLiiiHui nepiof, oyikyBaHHS 3apOJIKiB
CETHETOEJIEKTPUYHUX JOMEHIB. BCTaHOBJIEHO MiJBUIIEHHS BipOTriTHOCTI (POPMYBAHHS MIOJIIIOMEHHUX CTPYKTYP pU
OJIHOYACHOMY HAKJIaJJaHHI Ha CUCTEMY €JIEKTPUYHOTO T0JIs1 TA TiAPOCTaTUYHOrO TUCKY. [TokaszaHo, 1o popMyBaHHS
CTabiJIbHUX PeryJsipHUX MOJiJOMEHHUX CTPYKTYP HOCUTb IIOPOTOBUI XapaKTep 3aJIe>KHO BiJl TapaMeTpiB
BHMCOKOYAaCTOTHOIO €JIEKTPUYHOTO I10J151. 3alIpONIOHOBAHO iHHOBALiMHUI MeToH, POPMyBaHHS KBa3iOJHOBUMiIpHUX
[epiOINYHUX JOMEHHUX CTPYKTYP 3a JOMOMOTOI0 MIBUKOIO OXOJIOIPKEHHS i BUKOPUCTAaHHSI BUCOKOYACTOTHOTO
nosis y Burysigi crostdoi xsusi. Chepa — HaByaJIbHUN ITPOLIEC, TOCIIIKEeHHSI B rajly3i HepiBHOBaKHUX (Da30BUX

[IEPETBOPEHb, BUKOPUCTAHHS 3alIPOIIOHOBAHMX METO/IB Y IOMEHHIN iHXXeHeDii.

2. The object is the kinetics of the formation of mono- and polydomain structures in ferroelectric crystals at the
stage of phase transformations of the order - disorder type of the first and second kind that occur in the process
of isothermal relaxation after rapid cooling under the influence of field and mechanical actions. The goal is to
establish the regularities of the formation of mono- and polydomain structures in strongly non-equilibrium
conditions, which are implemented at the relaxation stage after a rapid cooling of the ferroelectric sample and the
determination of the influence of static and high-frequency electric fields and the comprehensive (hydrostatic)
pressure on this process. Methods - analytical method of derivation of relaxation differential equations in partial
derivatives, correlation analysis, qualitative analysis of differential equations with the using of concept of phase
portrait, numerical Runge-Kutty algorithms. The existence of metastable polydomain asymmetric phases in the
process of relaxation of the domain structure to the state of thermodynamic equilibrium is established. A square
root law is derived, in which the average size of the domain grows during relaxation. It was found that at the early
relaxation stage there is an incubation period of the expectation of the nuclei of ferroelectric domains. Increased
probability of formation of polydomain structures while simultaneously imposing on the system of an electric field
and hydrostatic pressure was established. It is shown that the formation of stable regular polydomain structures
takes the threshold character depending on the parameters of the high-frequency electric field. An innovative
method for the formation of quasi-one-dimensional periodic domain structures by using the rapid cooling and the
high-frequency field in the form of a standing wave is proposed. Sphere - educational process, research in the
field of non-equilibrium phase transformations using the proposed methods in domain engineering.
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