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LIGHT MODULATOR BASED ON OPTICALLY ACTIVE
NEMATTC—-CHITRAT LIQUID CRYSTAL STRUCTURE

A.Chanishvili, G.Chilaya, D.Sikharulidze

Institute of Cybernetics, Academy of Soiences
of Republic of Georgia,3.Buli str.5, Tbilisi,
Republio of Georgia, USSR

At the present time 1liquid orystals have
extensive practioal applications. The reason for
this has been both the appearance of a wide
assortment of new liquid orystal materials with
the requisite properties and the disocovery of
new physiocal effeots whioh depend to a
oconsiderable extent on the symmetiry and
configurational features of 1liquid orystals.
Partiocularly noteworthy in this respect are
liquid orystals with spiral structure [1]. The
helioal twist of the supermolecular structure
ensures the unigque properties of such liquid
orystals.

Twisted and supertwisted nematic liquid
orystal displays available today are based on
the twist effect, in which the twisted heliocal
struoture of nematio 1liquid orystal is
reoriented to homeotropio structure ([2]. In
twisted nematio (EN) cells the nematic molecules
align parallel to the substrate with the twist
angle of direotor L 90° and very small tilt
angle 6, of the director. Recently a number of
results on new type of twist effeots in 1liquid
orystals have been published where the values of
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$ and o, are changed: supertwisted nematic
effeot (BTN) [3,4], supertwisted birefringence
effeot (SBE) [5], optiocal mode interference
effect (OMI) [6].

In this paper we proposed a new type of

eleotro-optical effeoct based on “optiocally

aotive nematioc-ochiral (OANC) 1liquid orystal
structure®. We obtained this structure in the

layers of nematio-chiral mixtures with the
thiokness less than 5 pm at the surfaces,
oovered with polyamide ZLI-2650. OANC structure
rotates the plane of polarization of
transmissing light. The struocture has no linear
birefringenoce: the rotation of the plane of
polarigation does not depend on relative plaoce
of liquid orystal oell between the polarizer and
analyzer, the value of the angle of rotation is
not ohanged with rotation of liquid orystal oell
and with inolined oell that is for oblique
inoidence of light.

The structure where the rotation of the
plane of polarization does not depend on initial
polarization direotion of inoident 1light was
known for a long time [7] and experimentally
this type of struotures was studied in [8,9].
This oase ocan be observed, when the wavelength
of incident light A>rP, where r=(s1—sa)/(s1+sa),
£4, &, are dielectric oconstants, P is the spiral
pitoh. In this case De Vries formula is used for
the value of the angle of rotation [10].

We used several liquid orystals to obtain
OANC structure. In the present paper the data
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are given for the nematioc ZLI-2293 (Merck) which
has been doped with optiocally aotive
nonmesomorphic tigogenin ocaprate (TC). Helioal
pitoh is 2,5 ym and thiockness of the samples is
about 4 um. Two methods were used to determine
the undisturbed spiral pitoh: Cano wedge shape
method [11] and laser diffraction on the fooal
oonic structure {12]. Representative spectrum
of optical aotivity for this OANC struocture is
shown in fig.1. Measurements were made at room
temperature.
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The used nematic-chiral mixtures have
positive dieleotric anisotropy and in eleotrio
field optically aoctive struoture is transmitted
into homeotropic. At switohing off the field the
struoture goes back to the initial state.

A typiocal form of optiocal response to pulse
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voltage at orossed polarizers is shown in fig.2.
The amplitude of eleotric pulse is 30V and width
is 100usec. The rise time is less than 100useo
and the deoay time is less than 5 mseo.
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The +{ransmission as a function of the
applied voltage is shown in fig.3.
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Characteristic features of the OANC
struoture are high degree of homogeneity at
comparative simplioity of orienting surface
treatment and independenoce of optioal properties
of the sample position beiween the polarizer and
analyzer. High elecirooptic characteristios
allow to use this struoture in some optical
processing systems.
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