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Pedepar:

1. B pucepTauii po3risiHyTO OCHOBHI (Pi3n4HI BJIACTUBOCTI CKIQAHUX IeTEPOreHHUX CUCTEM Ha OCHOBI piKux
KpucTaiB. Bu3HaueHo iepapXilo CTPYKTYp Ta PiBHOBOKHY KOHPIrypaiiio 1osst AUpeKTopa B TOHKUX
BiJIbHOIIIZBIlIEHYMX I1JIiBKaX HEMATUYHOTO PIIKOro KPUCTaly. 3alpOIIOHOBAHO aJlbTEPHATMBHUIN MEXaHi3M
JIa3€PHOTO 3aXOIUIEHHA KOJIOIIHUX YaCTUHOK B PIIKOMY KPUCTAJIi, KOJIY ITIOKa3HUK 3aJIOMJIEHHS KOJIOIZHUX
YaCTUHOK MEHIIMM, HiK MOKA3HNUKY 3aJIOMJIEHHS PiIKOrO KPUCTaly. BU3Ha4Y€HO OCHOBHI XapaKTE€PUCTUKU ONITUYHOI
[IACTKY Ta MEXaHi3MM B3a€MOJIii KOJIOIIHOI YACTUHKU 3 BUKPUBJIEHUM T10JIEM HEMATUYHOIO AupekTopa. OnmucaHo
[IpUPOLY B3aE€MOii MK KOJIOIZHMMM YaCTMHKAaMU Ha [TOBEPXHIi PiIKOro Kpucrainy. [IpeacraBieHo HOBY KOJIOIIHY
B3a€EMO/IiI0, B OCHOBI SKOI JIE>KUTb 3B'I30K MiXK IIPY>KHICTIO i IOBEPXHEBMMMU BJIIACTUBOCTSIMU PiIKOTO KPUCTAIY.
Po3rssgHyTO 6araToyacTMHKOBY B3a€MO/iI0 KOJIOiHUX YACTMHOK Ta YMOBU (POPMYBAHHSIM HaJMOJIEKYJISIPHUX
KPUCTAIiYHUX CTPYKTYP Ha [IOBEPXHiI HEMAaTUYHOTIO PiKOro Kpucrainy. Po3po6s1eHo HaATOHKI JIIOTPOIIHI XpOMOHIUHI
PiZKOKpUCTAJIiYHI [TOJIIpU3aTOPY Ta BU3HAYEHO iX MaTepiasbHi napamerpu. [IpefcraBieHo HOBY KOHLETILLIO

arperauii 6apBHUKIB y piiKomy KpUCTaJi Ta ix B3aeMogii i3 eJIeKTpoMarHiTHUM I10J1eM CBITJIOBOi XBUJIL.



2. The basic physical properties of complex heterogeneous liquid crystal system are considered in the manuscript.
The consequence of energetically favorable nematic director distribution is developed for freely suspended liquid
crystal films. It was demonstrated that small transparent particles suspended in a nematic liquid crystal can be
trapped and manipulated using an intense laser beam, although their index of refraction is lower than the
refractive indices of the surrounding birefringent fluid. Two mechanisms are identified that might be responsible
for this anomalous trapping. Two different lattices made of glycerol droplet at the surface of liquid crystal -
hexagonal and dense quasihexagonal - which are separated by the energy barrier are described. The director
distortions around each droplet form the elastic dipole. The first order transition between the two lattices is
driven by a reduction of the dipole-dipole repulsion through reorientation of these dipoles. The elastic-capillary
attraction isessential for the both lattices. The effect has a many-body origin. Dichroic polarizing films on the base
of lyotropic chromonic liquid crystals were developed and characterized. New concept of molecular dye
aggregation in liquid crystal matrix and their interaction with high intensity laser light were developed.
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