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2. Structure and electro-optic properties of induced cholesteric liquid crystals

Pedepar:

1. O6'exT mocnimxeHHs: HagMoneKkyisipHa CTpyKTypa i MexaHizsmu GOpMyBaHHS HAIMOJIEKYJISIDHUX YTBOPEHD B
HEMaTUYHUX MaTPULSIX Ta iHAYKOBaHUX X0JIECTepUKax Ha iX OCHOBI, a TAKOX €JIEKTPOOINTHNYHI ePeKTU B TaK1X
cucreMax. Mera OCipKeHHS: BCTaHOBJIEHHS 3aKOHOMIPDHOCTEN y GOPMYBaHHI CTPYKTYPU iHIYKOBaHUX
XOJIECTEPUKIB Ta B3A€EMO3B'SI3KY ii 3 €JIEKTPOONTUYHUMU BJIACTUBOCTSIMU. MeTou NOCIiIpKeHHS Ta anmnaparypa:
MaJIOKyTOBE PEHTIeHiBCbKe PO3CilOBaHHS, MaJIOKyTOBE pO3Cil0oBaHHS CBiTJIa, iHppauepBOHAa CIIEKTPOCKOIIis,
KOMII'FOTEPHE MOZEJIIOBAaHHS MOJIEKYJI LOCIIIPKYBaHUX PEYOBUH, aHAJII3 OfeP>KaHUX €JIEKTPOOIITUYHUX
XapaKTEPUCTHUK, MAJIOKyTOBA PEHTI€HIBCbKa KaMepa, AudepeHLiaIbHAN CKaHYI4YUH KaJTOPHUMETP,
criekTpodoromeTp. TeopeTHyHi Ta MPaKTUYHi pe3yJbTaTH, HOBITHICTb: BCTaHOBIEHO XapaKTep CTPYKTYPHOI
Oprasisallii ME30T€HHMX MOJIEKYJI B iHAYKOBAHUX X0OJIECTEPUYHHUX PiIKUX KPHCTalaX HA OCHOBI HEMaTUYHUX
MaTpULb 3 MPSIMOIO Ta CKOLIEHOIO CUOOTAaKTUYHUMU CTPYKTYPaMU i [I0Ka3aHO 3aJI€XXHICTb CPOPMOBAHOI CTPYKTYpHU
Bifl po#y IOMIIIKH, a CaMme, CTYIIEeHs PO3BUTKY (JIYKTyallill CMEKTUYHOTO NTapaMeTpa NOPSAKY B Hiil. JloCIiIKeHo

IIpolLiec po3CiloBaHHS CBIT/Ia B 3pa3Ky iHAyKOBAaHOTO XOJIeCTEPHKa IIifl [i€l0 eJIeKTPUYHOTrO I10J11 Ha KOH(POKATIbHUX



IOMEHax Ta AM(PPaKLifHUX peliTKax ¢pa3oBoro Tumy. [1okazaHO CTPYKTYPy KOH(OKAJIBHUX JOMEHIB, iX PO3MipH Ta
TpaHcopMmaliio mif i€ eJeKTpUIHOro MnoJisl. Briepine BCTaHOBIEHO BiAMIHHICTb XapaKkTepy Mi>KMOJIEKYJISIPHOI
B3a€MOJii B cucTeMi HEMaTUYHA MaTPULs - JOMIlIKY eipiB XoslecTeprHY, I0Ka3aHO, 1110 X0JIECTEPUYHI PEYOBUHU 3
BEJIMKOIO CIiPai3yoyoio 3MaTHICTIO AECipali3yloThCsl B HEMAaTUYHIN MaTPULli HE3aJIEXKHO Bif ii CTPYKTYpU.
36inbIIeHHS TPaHCIISLIMHOI BIOPSAKOBAHOCTI MaTpHULli IPUBOAUTD 10 3MEHIIEHHS 3aKPY4yIOUu0i 31aTHOCTI
XOJIECTEPUYHUX MOJIEKYJL. [T0Ka3aHo, [0 3 POCTOM CTPYKTYPHOI BIIOPSIKOBAHOCTI iHIYKOBAaHOTO XOJIECTEPUKA
3MEHIUIYIOTbCS BEJIMYMHU IOPOTOBUX I10JIiB IIPSIMOTO Ta 3BOPOTHOTO X0JIECTEPUKO-HEMATUYHOTO [1€PEXOIiB, B
OCHOBHOMY 32 PaxyHOK 30i/IbIlIeHHsI BeJIMYUHYU KPOKY iHlyKOBaHOI cripasi. [lokazaHo, 10 BifHOCHA BeJIMYUHA TeTJi
riCTepesucy, sIKa KiJlbKiCHO XapaKTepu3ye 3aJI€5KHICTh ONITUYHOTO IIPOIMYCKaHHS Bifl BEJIMYMHU NIPUKIALEHOTO O
IHIIYKOBAHOT' O X0OJIECTEPHUKA I10JI51, B 3aJIEXKHOCTI BiJi IOBEPXHEBUX YMOB, & CAM€, CUJI 34EIIJIEHHS MOJIEKYJI PiIKOTO
KpHUCTaIa 3 0OMEXyBaJbHOIO IIOBEPXHEIO, BU3HAYa€ ab0 BiIHOIIEHHS KOHCTAHT npyxkHocTi K22 i K33, abo
criBBigHOmMEHHS d /PO Ta KOHCTAHT NPY)KHOCTI i He 3aJIeKUTb Bifl aHI30TpoMii AiesleKTpu4HOi MPOHUKHOCTI. Cdhepa

BUKOPUCTaHHS: Qi3uKa PiAKUX KPUCTAJIiB, MaTepiaJlo3HAaBCTBO, PeHTreHorpadist pifkux KpUCTAaiB.

2. Object of study: Supermolecular structure and creation mechanism of supermolecular yrBopens in nematic
matrixes and induced cholesterics on its base, and electrooptic effects in such systems. Aim of study: Regularities
definition of induced cholesteric structure creation and its correlation with electrootic properties. Methods of
study and equipment: small-angle X-ray scattering, small-angle light scattering, infrared spectroscopy, molecular
computer simulation of investigated substrates, obtained electrooptic characteristics analyze, small-angle X-ray
camera, differential scanning colorimeter, specterphotometr. Theoretical and practical results, novelty: The
features of mesogeneous molecules structural organization is fixed for the induced cholesteric liquid crystals on
the basis of nematic matrices, which are characterized by a straight cybotaxic structure. The process of light
scattering is investigated for an induced cholesteric sample under the action of electric field, which occurs on
focal-conicdomains and phase diffraction gratings created by helix structures. It is shown, that under the field
action in process of texture transition the polydispersic focal-conic texture arises. It is shown, that induced
cholesteric structural regularity growth is accompanied by a decreasing of critical fields of forward and inverse
cholesteric-nematic transitions mainly due to induced helix pitch increasing. Increasing of the intensity of
fluctuating layered structure period and correlation length in induced cholesterics testify of structural regularity
degree growth. The growth of matrix's translational regularity leads to a decreasing of cholesteric molecules'
twisting ability. It is shown, that induced cholesteric structural regularity growth is accompanied by a decreasing
of critical fields of forward and inverse cholesteric-nematic transitions mainly due to induced helix pitch
increasing. It is shown, that a field hysteresis loop relative value, which is a qualitative characteristic of optical
transmittance, is defined by elasticity constants ratio K22 /K33 in the case of weak anchoring with the limiting
surface or by d /PO ratio in the case of strong anchoring conditions at the limiting surfaces. Field of application:
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