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1. PenakcaniiiHi npouecy Ta napaMeTpuyHi e(PEeKTH y NMCEBNOBIACHUX CETHETOEIEKTPUKAX

2. Relaxation processes and parametrical effects in pseudo-intrinsic ferroelectrics

Pedepar:

1. HapzBuyaliHe pisHOMaHITTS Qi3nyHMX ePeKTiB y pifKOKpUCTaiuHii NIJIiBLi OPraHiyHOro JieJeKTPUKa BXe 6arato
IeCSITUITh IPUBAGJIIOIOTD SIK JOCJIiHUKIB, TaK i iHK€HepiB-PO3POOHNUKIB iHAMKATOPHUX IPUCTPOIB PI3HOMAHITHOTO
TUILY. [HTEHCHMBHO JOCJIIIPKYBaHUI €JIeKTPOMEXaHIYHUI e(PEKT, SIKWii BUSBUJIN Y IITiBLi PiIKOKPACTAJIIYHOTO
CETHETOEJIEKTPHKA, JO3BOJIMTh PO3MMUPUTU 06J1aCTh IPAKTUYHOTO 3aCTOCYBAaHHS LIMX Ji€JIeKTPHUKIB.
EnexkTpomexaHiuHUil NepeTBOPIOBAY Ha PiIKOMY I1'€30€JIeKTPUKY MOKHA BUKOPHCTOBYBATH [J151 KOHCTPYIOBAHHS
IBUTYHIB JIiHITHUX NIepeMileHb. MOXKJIMBO CTBOPEHHS I1'€30€JIEKTPUYHUX PE30HATOPIB 3 BUKOPHUCTAHHSIM TaKOTO
TUITy MaTepiaiB. PiIKOKpUCTaIiYHUI CETHETOEJIEKTPUK SIBJISIETHCS 00'€KTOM (PyHIIAMEHTAIbHUX JOCIIiIPKEHD,
OCKiJIbKU BiH € rceBnoBiacHUM cerHetoesiekTpukoM (IIBCE) 3 enekTpoMexaHiuHUM 3B'sI3KOM. 3TilHO 3 TEOpi€elo Ta
€KCIIEPMMEHTAIbBHUMU JAHVMU BipOTiHICTb 3'SBJI€HHS I1'€30€JIEKTPUYHUX BJIACTUBOCTEN B CETHETOEIEKTPUYHNX
KpUCTaJax 3aJIeKUTh Bifl cUMeTpii napaenekTpu4yHoi ¢pa3u, TOOTO HEMOJISIPHOI (pa3y CErHEeTOeIeKTPUKA,
posamilieHoi o remneparypi Buie Touni Kropi. 3rinHo npunuuny Kropi, npu nepexogi 3 napaeiekTpuyHoi gasu y



IIOJISIPHY BifIOyBaeThCs BTPATa LIEHTPa iHBepcii, i KpucTa crae 1'e30e7eKTPUKOM. Lieit MpuHLUI pO3pOo06IISBCS 1S
BJIACHUX CETHETOEJIeKTPUKIB, IIPALIO€ 1151 HEBJIACHUX CETHETOEJIEKTPUKIB i 30BCIM He JOCIIKEHO HOro
BUKOPUCTAHHS 0 TICEBIOBJIACHUX. SIKIO T'€30€/IEeKTPUYHNN €(PEKT CIIOCTEPIraeThCs y BIACHUX i HEBIACHUX
CETHETOEJIEKTPUKAX, 10 MAIOTh TPAHCJIALINHE BIIOPALKYBAHHS, TO B [ICEBIOBJIACHUX MOKJIMBUI TaKOXK
(y1eKCOeNEeKTPUYHMIA e(PEKT, 10 BIACTUBUI MOJISIPHAM JieJIeKTPUKaM, MalOYMM OKPiM TPAHCJISILIMHOTO TaKOX i
opieHTalliliHe BIIOPSIKyBaHHS. 3rifHo icHylounM TeopisiMm B IIBCE MoskiuBi aBa TuIa (ieKcoeIeKTpUYHUX e(PeKTiB.
OpuH 3 HUX NOB'SI3aH 3 HAsSBHICTIO reJliKoifanbHOi CTPYKTYPH, I1pU AedopMallii sIKOi BUHMKae OJHOpifHa CIIOoyKa
CIIOHTAHHOI nossipu3auii. IHmmi Tun edexTy 3B'3aH 3 fedopMalielo oI JUPEKTOpa B CMEKTUYHUX IIapax i
IIPU3BOJUTH 10 3MiHU PO3IIOAiNY OUIIOJiB B MeKaX CMEKTUYHOro 1apy. [T'e3oesiekTpuyHuil epekT BUHUKAE y pasi
[IOPYIIEHHS TPAHCJIALIAHOIO YIIOPSAKYBaHHS, IO CYIIPOBOIKYETLCS 3MIHOIO KyTa HAXUJy AUPEKTOPA B
CMEKTUYHOMY 1api. JJo MOMEHTY NOYaTKYy Liei po60TH eKCIIEpUMEHTATOPY HE HAMarajaucsl PO3LiIuTY BKJIAIU B
€JIEKTPOMEXaHIYHUI 3B'I130K BiJl (PJIEKCOETIEKTPUYHUX i I'€30€JIEKTPUYHOTO €(EKTIB, 10 YCKIIAAHIOBAJIO TPAKTOBKY
pe3yJbTaTiB eKCIIepUMEHTIB. BiomMo, 110 M'sika MoZia peJlakcallii ibHO MOB'sA3aHa 3 I1'€30€JIeKTPUYHUM e(PEeKTOM, a
3a XapaKT€pPHUM YaCOM TrOJIICTOYHIBCbKOI MOZI MOKHA OLiHIOBATU Yac BiJHOBJIEHHS IeJliKOiaIbHOI CTPYKTYpHU
npu GJIEKCOEJIEKTPUYHOMY Bifryui. Bniepiie B faHiil po60Ti 6yJiu IpOBeEeHI CUCTEMATUYHI JOCiIKEHHS]
MeXaHi3MiB BUHMKHEHHS KOKHOTO 3 edekTiB. OcobnusicTio TIBCE sBs€ThCS 3a71€KHICTh AMHAMIYHUX
XapaKTEPUCTHUK eJIEKTPOMEXaHIUHOro BiIlYKY Bifl TEKCTypU 3pas3Ka. 3a JiTepaTypHUMU JAaHMMU HasIBHICTb Ae(EKTIiB
y 3pa3ky [1BCE npusBoauTh [0 MOSIBA PE30HAHCHUX BJIACTUBOCTEN. Y AaHill po6oTi 6y/u NPOLOBKEHI AOCTiIKEHHS
YMOB BUHMKHEHHS] PE30HAaHCHUX BJIACTUBOCTEN. JI0 MOMEHTY NIOYaTKy Liei po60TH 6y OTpUMaHi
€KCIIEPUMMEHTAJIbHI IaHi 110 HeJIHIMHMM JTUHAMIYHUM BJIACTMBOCTSM IICEBAOBJIACHUX CETHETOEJIEKTPUKIB. ToMy
[IPENICTABJISIIO BEJIUKY LiKaBiCTh JOCHIIUTA YMOBY BUHUKHEHHS HelliHiHuX g8u, B [IBCE Ta napaMeTpu4yHUX

epeKTiB y pe30HaHCHUX CUCTEMAX Ha iX OCHOBI.

2. Relaxation processes in thin films of pseudo-intrinsic ferroelectrics with different types of polymorphism have
been studied. The obtained data on relaxation times allowed separation of the contributions to electromechanical
conversion coming from piezoelectric and two types of flexoelectrics effects. The results of studies of
piezoelectric properties have shown that the Curie principle for intrinsic ferroelectrics can be applicable for
prediction of piezoelectric properties in pseudo-intrinsic ferroelectrics. It has been experimentally proven that the
soft mode enhances the electromechanical transformation efficiency in SmC* phase near SmA* SmC* phase
transition. The nonlinearity of electromechanical coupling was found to emerge as a result of the flexoelectric
effect. The piezoelectric effect is linear. Frequency dependences of piezoelectric and flexoelectric coefficients
have been measured, showing essentially non-linear character. In the spectrum of director vibrations, the
presence of texture resonances of FLC piezoelectric domains has been found. Dependences of amplitude,
frequency and quality factor of the texture resonance on temperature and intensity of electric field were studied.
It has been shown that the amplitude of resonance vibrations reaches its maximum at the phase transition point
SmA* - SmC*. Studies of open resonant systems were carried out, with FLC used as active medium.
Parameterization of the resonant system occurred when FLC samples with chevron structure were used.
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