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MerTop, OBHOTO BHYTPILIHBOTO BilOMBAaHHS CBiTJIa Ta AGGE pepPpPaKTOMETPisi BUKOPUCTOBYBAIMCS IJ1s1 BABHAYEHHS
MTOKa3HUKIB 3aJIOMJIEHHS HEMATUKiB. ONITUYHA CIIEKTPOCKOIIiSl BAKOPUCTOBYBAsIacs [J11 BU3BHAYEHHS ONTUYHOI
aHi3oTporii (4BO3aJI0MJIEHHS Ta NOIVIMHAHHS) 3pa3kiB.MeTogom CeHapMoHa BUMipioBasacs onTuyHa ¢pa3osa
3aTpUMKa Ae(POPMOBAHUX €JIEKTPUYHUM I10JIEM HEMATHUKIB (IpY BU3HAUYEHHI 3€HITa/IbHOTO KoeillieHTa 3UeryIeHHSI)
Ta cMekTuKa Q. dmoopecieHTHa KOH(OKaIbHA N0JsIpU3aliiiiHa MiKpOCKOIIisl 1aia 3MOTY Bidyasli3yBaTu CTPYKTYpY
ribpuHOOPiEHTOBAHUX IJIIBOK CMEKTHKA A B IIJIOUMHI, IepIIeHAUKYJISIPHIN 10 NifKIanoK KOMIpKU. ATOMHA CUJI0Ba
MIKpPOCKOIIisl Ta €JIEKTPOHHA CKaHyl04a MiKpOCKOIIis 3aCTOCOBYBAJIMCS IJ1s1 Bidyasisalii pesbedy Ninkaamox
HEMaTUYHUX KOMiPOK Ta ONTUYHUX IUQY3€EPiB, 1[0 BUKOPUCTOBYBAJINCS AJ1s1 CTBOPEHHS PO30KHOrO J1a3€pHOroO
ny4ka. CTpyKTypa cMeKTruka Q BuBYasacs AOCIiIpKeHHAM qudpakiii peHTreHiBChKUX ITPOMEHIB.
Komn'toTrepuzoBaHa peomeTpis fana iHpopmallilo Ipo TeMIIEPATypHY [1OBEiHKY PEOJIOTIYHMX BIAaCTUBOCTEN
i3oTponHoi a3y Ji0TpOoNnHOro XxpoMoHeMaruka ta PK, 110 BOJIOIIOTh IEPEXOLOM XOJIECTEPUK-CMEKTUK A. B
IucepTallii po3risganTbCs 0CO6IMBOCTI ONTUYHOI aHi30Tpomii e opMoBaHuX Ta AeEKTHUX CTPYKTYP B PiIKUX
Kpucranax. TeoOpeTUYHO i EKCIIEPUMEHTAJIbHO I10KA3aHo, 110 BHACJIIIOK BUCOKOI YyTJIMBOCTI ONTUYHOI aHi30TPOIii
[0 HEOJIHOPiAHOCTEN N0JIs1 AMPEKTOPA ONTUYHY KOHOCKOIIiI0 MO>KHA €(pEeKTUBHO BUKOPUCTOBYBATH [1JIs1 BUSBJIEHHS
Ta XapaKkTrepusauii gedopmalliil mosst IMPEeKTOpPa B IVIOCKMX HEMAaTUYHUX KOMipKax; IPUBEAEHO KOMIT'IOTEPHO
MO[IeThOBaHI Ta €KCIIEPUMEHTAIbHO OTPMMAaHi KOHOCKOITiYHi KapTUHU e(hOPMOBAHNUX HEMATUKIB; 3aITPOITOHOBAHO
TaK 3BaHUI METOJ], KOHOCKOIIIYHOI'O MAarHiTHOTO HYJI4 [I711 BUMIPIOBaHHS KyTa [I€PEIHAXUITY Ta BUSBJICHHS
riopuIHOCTI NoJjisl gupeKropa. Ha 0CHOBi TeOpeTUYHUX i eKCIIEpUMEHTAIbHUX AOCIIIPKEHb 3a7I€XKHOCTEN ONTUYHO]
¢dasoBoi 3aTpuMKu R Bif nnpukiageHoi Hanpyru V B IJIaHAaPHUX HEMATUYHUX KOMipKax JajIeKo Bif| 1epexony
dpepepikca 3aporOHOBAHO TaK 3BaHUI RV-MeToy, 111 BU3HAUYEHHS 3€HiTalbHOro KoedillieHTa 34yernseHHs W
HemaTuka. 3HayHa yBara pujijieHa JOCTOBIpHOCTI 3HaueHb W, OTPMMAHUX 3a JJOIIOMOT'0I0 METO/IiB BUCOKHX I1OJIiB.
[NTokaszaHo, o nossa Hei3sMYHYX (BOJIbT-3aJIEXKHUX Ta Bill' €MHUX) 3Ha4eHb W (Tpo6sieMa BijoMa 3 JIiTepaTypu Ta
3apeecTpoBaHa HaMU), [10B'I3aHa i3 BHYTPILIHbOIIOIMHHUMYI HEOJAHOPITHOCTSIMH IiIKJIaIOK KOMIpKUY;
3aIPOIIOHOBAHO NPOLEypy TECTYBaHHS, Ka Jla€ 3MOTY YHUKHYTU ITpobseMy Hedi3uUHUX 3HaUYeHb Koedilienta W
IIpY M0ro BUMipIOBaHHI ME€TOZAaMM BUCOKHUX 0iB. Ha go6pe opieHTOBaHMX 3pa3Kax BIeplIe IPOBEEHO ONTUYHY
XapaKTepU3allilo JIOTPOITHUX XPOMOHEMATHKIB (IIPO30POro Marepiaay XpOMOJIMHY Ta ABOX MOTJIMHAIYUX
(BnakuTHOTrO 27 Ta @ionerosoro 20)) y BUAMMOMY Jialla30Hi JOBKMH XBUJIb CBiTJIa. EKCIIEpUMEHTaIbHO OTPUMAHO
TEeMIIEPATyPHi, KOHLIEHTPaLiliHi Ta AUCIIEPCiNHI 3a/I€;KHOCTI ABO3aJIOMJIEHHS Ta BilIIOBiIHI 3aJIEXKHOCTI 1714
KoeilieHTiB IOrJIMHAHHS (171 MOTJIMHAIOYMX MaTepiailiB); NaHi 110 MOrJIMHAHHIO BUKOPUCTAHO [J1s1 BUBHAYEHHS
CKaJISIPHOTO IIapaMeTpa NOPSAKY 11 HeMaThuiHoi ¢pa3u biakuTHOro 27 Ta HOro TeMIepaTypHOi 3aJIeXKHOCTI.
PesynbTaTyl JOCHIIKEHb CTATUYHOIO Ta JYHAMIYHOTO PO3CiSIHHS CBiTJIa B i30TPOIHIN (a3i xpoMOHeMaTUKa
BKa3YIOTb Ha 3DOCTaHHS IOBXMHU XPOMOHIYHUX arperaris pu Hifxogi 1o ¢pa3oBoro nepexony B HeMaTuyHy ¢asy.
B po60Ti npoBeeHO NOCiIPKEHHS ONTUYHOI aHi30TpoIii PPyCTTPOBAHUX PiIKOKpUCTANIYHUX (a3: 6;1aKUTHUX a3
Ta cMekTuka Q. [ls1 6;akuTHUX a3 Ta nepesnepexigqHoi 061acTi i30TPOTHOI pa3u MpoBeIeHO MTOCiTKeHHS
TEeMIIEPaTyPHUX 3aJI€5KHOCTEN a3uMyTa Ta eJIiNTUYHOCTI CBiT/Ia Ha BUXOZ] 3i 3pa3ka Ta 3p06sIeHO BUCHOBOK IIPO Te€,
IO OJJHMM i3 M€XaHi3MiB MOSIBM ONITUYHO]I aHi30TpoMii B 6/IaKUTHUX (Pa3ax Ta B lepeAnepexigHiil 061acTi Moxxe 0yTu
BILJIMB NIOBEPXHi. BUMipIoBaHHS BO3asioMJIeHHS iHIOI ppycTpoBaHoi (pasu, cMekTuka Q B IO€NHAHHI i3 JaHUMU
PEHTI€HOCTPYKTYPHOTO aHasli3y [1ajl0 MOKJIMBICTb BCTAHOBUTU CTPYKTYPY Liei ¢pasu. OnTuuHa XapakTepusallis
Ie(eKTiB IpefCcTaBIeHa QOCTiIpKEHHIMU HEJOCKOHAIOCTe! OoKaIbHUX KOHIUHUX NoMeHIB (DK]I) B CMEKTUKY A,
BUBYEHHSIM [1epPETBOPEHD Je(eKTiB IpU nepexoi 3 xosnecteprka B TGBA ¢asy Ta TEKCTypHUMU JOCTiIKEHHSIMU
3apojiKiB 6aHoHO-(a3u B7 npu ii 3apopskenHi 3 i3oTponHoi ¢pas3u. 3arpornoHOBaHO MOZENI CTPYKTYP HedeKTiB.

2. Object:Peculiarities of the optical anisotropy in liquid crystal samples with distorted and singular director field.
Experimental techniques: Optical polarization microscopy has been used to control the optical quality of the
samples, for the identification of the mesophases, for the studies of defects and for the measurement of the optical
anisotropy. Crystal Rotation Technique, Magnetic Null and Conoscopic Magnetic Null have been employed for the
determination of the director pretilt angle. Optical Conoscopy has been used for the detection of distortions in the
nematic cells. Anchoring coefficient was measured by the following techniques: High field techniques proposed by
Yokoyama and van Sprang, by RV-technique, by the technique of the Frederiks threshold. Total internal reflection



technique and Abbe refractometry have been used to measure refractive indices of the nematics. Optical
Spectroscopy has been employed for the determination of optical anisotropy (birefringence and light absorbtion)
of the samples. Senarmont technique was used to measure optical phase retardation of the nematics distorted by
the electric field (at the determination of the anchoring coefficient) and of the smectic Q. Fluorescent Confocal
Polarization Microscopy gave a possibility to visualize the structure of the hybrid aligned smectic A films in the
plane perpendicular to the plane of the bounding substrates. Atomic Force Microscopy and Scanning Electron
Microscopy have been employed for the visualization of the surface profile of the cell substrates and of the optical
diffusers, which are used to produce a diverging laser beam. Computer Rheometry gave the information on the
rheological properties of the isotropic phase of a lyotropic chromonematic and of a liquid crystals exhibiting the
cholesteric-smectic A phase transition. Optical anisotropy of distorted and defective liquid crystals is considered
in the dissertation. It is shown theoretically and experimentally that due to a high sensitivity of optical anisotropy
to thepresence of distortions and defects in the director field the optical conoscopy can be effectively applied to
detect and characterize distortions of the director field in flat nematic cells; computer simulated and
experimentally obtained conoscopic patterns for distorted nematic cells are presented; so-called Conoscopic
Magnetic Null Technique for the determination of the nematic pretilt angle and for the detection of hybridity in
the director field is proposed. Theoretical and experimental studies of optical phase retardation R as a function of
voltage V applied to a planar cells well above the Frederiks transition result in a so called RV-technique for the
determination of nematic polar anchoring coefficient W. Special attention is paid to the validity of the W values
obtained using the high field techniques. It is shown that unphysical (voltage dependent and negative) W values
obtained for some cells (a problem reported in the literature and documented by us) are caused by in-plane
inhomogeneities of the cell substrates. A protocol that allows one to check if the cell can be used to measure W by
the high field techniques is suggested. Well aligned cells of lyotropic chromonematics: cromolyn, which is
transparent and two light absorbing materials, Blue 27 and Violet 20 in the visible light wave length region are
characterized for the first time. Temperature, concentration and wavelength dependencies of the birefringence
and absorbing coefficients (for light absorbing materials) are presented; data for absorbing coefficients of Blue 27
have been used to determine the temperature behavior of the nematic scalar order parameter. The results of static
and dynamic light scattering in the isotropic phase of the chromonematic indicate that the length of the
chromonic aggregates increases approaching the phase transition to the nematic phase. Studies of optical
anisotropy for frustrated liquid crystal phases: blue phases and smectic Q are performed. For blue phases and
pretransitional region of the isotropic phase the temperature behavior of the azimuth and ellipticity of the light
waves exiting from the samples indicate the presence of optical anisotropy. It is concluded that the surface
influence is one of the possible mechanisms of optical anisotropy. Measurements of the birefringence for another
frustrated liquid crystal phase, smectic Q together with the X-ray results allows one to establish the structure of
this phase. Optical characterization of the defects is represented by the investigations of the imperfections in
Focal Conic Domains (FCD) in the Smectic A phase, by the defects transformations at the transition from the
cholesteric to the TGBA phase and by the textural analysis of the B7 banana phase at the nucleation of this phase
from its isotropic melt; models for defects and their transformations are proposed.
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