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1. CycneHsii cerHeToeIeKTPMYHNX HAaHOYaCTUHOK Sn2P2S6 Ta BaTiO3 B HEMaTUYHUX PiAKUAX KpUCTalax

2. Suspension of ferroelectric nanoparticles Sn2P2S6 and BaTiO3 in nematic liquid crystals

Pedepar:

1. ¥ nuceprauiiiniii pob0Ti BOCTIIKyIOThCSI OCHOBHI BjlacTMBOCTI HOBoro tuily PK marepiasnis, a came
HU3bKOKOHIIEHTPOBAHUX CYCII€H3ill CETHETOEJIEKTPUYHUX YaCTMHOK Sn2P2S56 Ta BaTiO3 B HEMaTUYHUX PiIKUX
KpucTanax. [TokasaHo, 10 JoAaBaHHSI CETHETOEIEKTPUYHUX YACTUHOK [IPUBOIUTD IO CYTTEBOTO 30iIbIIEHHS
ONITMYHOI i Ai€JIEKTPUYHOI aHi30TpOoIIii Ta TEMIIepaTypy (Pa3oBoro epexoy pikoro KpUCTany B i30TpOnHy (asy.
Kpim Toro, cycrneHsii xapakTepu3yloTbCsl MEHIIMMU HAIIPyraMU €J1eKTPOONITHYHUX e(eKTiB IOPiBHSHO 3 YUCTUMU
piAKMMHU KprcTasaMU. 3allpOIIOHOBAaHA MOJEJIb BIJIUBY CETHETOENEKTPUYHMX HAHOYACTUHOK Ha OCHOBHI
Bj1acTMBOCTI PK maTpuli, sika IOSICHIOE 361/IbLIEHHS] OITUYHOI Ta AieJIeKTPUYHOi aHizoTpornii PK, a Takox
TeMIepaTypy (pazoBoro nepexojy pikoro KpUCTaily B i30TpoInHy a3y MigBUIIEHHSIM ITapaMeTpa nopsigky PK
106113y YaCTUHOK 3aBJISIKA CUJIbHOMY €JIEKTPMYHOMY I10JI10, 11O TOB'SA3aHe 3 MOCTIMHUM JUIIOJIEHUM MOMEHTOM
4acTUHOK. CErHeTOEJIEKTPUYHI CyCleH3ii MOXXyTb OyTH YCIIIIIHO 3aCTOCOBAHI SIK pOOOYi peYOBMHU Y NIPUIIATAX
BiloOpa>keHHs1, 00poOKH Ta 3anucy iHpopmallii, OCKiIbKMA MaIOThb Psifi epeBar NopiBHSAHO i3 unctumu PK, a came:

MEHIINMMU HallpyraMy €j€KTPOOIITUIHNX nepexo,uiB, MEHIMNMUN YaCaMU €JIEKTPOOIITUYHOT'O Bi,ﬂF}/Ky Ta GiIbIINM



KoedilieHTOM OOMiHY €HEPIisSIMU CBIiTJIOBUX Iy4KiB [IPY 3aMUACY IUPPaKLiHUX POTOpePPAKTUBHUX I'PATOK.
JlonaBaHHs CETHETOEIEKTPUYHUK HAHOYACTUHOK B PK MaTpuii € epeKTUBHUM METOI0OM KOHTPOJIIO Pi3nyHUX
BiactuBocrer PK marepiasis.

2. The thesis is devoted to investigation of general mesogenic liquid crystal (LC) properties of new type of liquid
crystal materials - low concentrated suspensions of ferroelectric particles Sn2P2S6 and BaTiO3 in nematic liquid
crystals. It was found that the adding of ferroelectric particles to a liquid crystal host at small concentration
resulted in essential increasing of dielectric anisotropy, birefringence and temperature of "nematic-isotropic
liquid" phase transition. Also this led to decreasing of the voltage of electro optic thresholds and appearance of
sensitivity LC matrix to sign of the applied field that is unusual for nematic LC. The model of the effect of the
ferroelectric particles on the main properties of the nematic liquid crystal was proposed. The origin of the effect
was suggested to be due to strong electric field produced by the ferroelectric particles having strong permanent
dipole moments that leads to the increasing of the average order parameter. The increase of the average order
parameter results in increase of all basic mesogenic characteristics of nematics which are determined by the order
parameter, namely dielectric anisotropy, birefringence and temperature of the transition to isotropic phase.
Ferroelectric LC nanosuspensions can be very perspective for information displays and optical processing. It was
demonstrated that application ferroelectric LC nanosuspensions resulted in essential decrease of the driving
voltage of the nematic LC cells operating in twist-mode and decrease of the driving voltage of the cholesteric
bistable LC cells. It was also observed that adding of ferroelectric particles to the nematic LC led to strong increase
of a light-beam coupling in a LC cell during recording of the photorefractive gratings. The adding of the
ferroelectric particles to liquid crystal matrix is effective method of control and modification of liquid crystal
properties by not-chemical way.
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