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LIGEVP MODULEPOR BASED ON OP!PICLU;LY ACTIVE 
~ I C - C H I R A I J  I;CQUID CRYSTAZ STRUCTURE 

A.Chanishvili, G.Chilaya, D.SiMtarulldPte 

Institute of Cybernetios, Aoademy of Soienoee 
of Republio of Georgia,S.Euli str.5, Tbilisi, 

Republio of Georgia, USSR 

A t  the present the liquid o ~ s t a l . 8  have 
extensive pmatioal applioatiom. The rea8on for 
this has been both the appearanoe of a wide 
assortment of new liquid orystal materials with 
the requisite properties and the disoovery of 
new physioal effeots whioh depend to a 
oonsiderable extent on the egmPnetrJr and 
oonfigurationd feature8 of liquid oryetals. 
Partioularly noteworthy in this respeot are 
liquid orgetde with spiral stmature 111. The 
helioal twist of the supermoleoular struoture 
emurea the unique propertiee of suah liquid 
orystals. 

misted and supertwisted nematio liquid 
orystal dieplays available today are based on 
the twist effeot, in whioh the twisted helioal 
etruoture of nematio liquid orgeta l  ie 
reoriented to homeotropio struoture [21. In 
twisted nematio (TN) oells the nematio moleoules 
align parallel t o  the substrate with the twist 
angle of direator bm 90° and very small tilt 
angle e0 of the direotor. Reoently a number of 
results on new type of twist effeote in liquid 
orystals have been published where the values of 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 0

9:
32

 1
9 

Fe
br

ua
ry

 2
01

3 



54 A.  CHANISHVILI ET AL. 

Srn and 8o are ohanged: supertwisted nematio 
effeot (STN) 13.43, supertwisted bhfringenoe 
effeot (SBB) 151, optioal mode hterferenae 
effeot (OMI) 161. 

In this paper we proposed a new type of 
eleotro-optioal effeot based on "optioally 
aotive nematio-ohiral (OANC) liquid orystal 
struoture". We obtained this stmoture in the 
layers of nematio-ohiml mixtures with the 
thiolcneee less than 5 p m  at the surfaoee, 
oovered with polyamide ZLI-2650. OANC etmoture 
rotates the plane of polarization of 
transmis~ing 1-t. The stmature has no lfnear 
birefringenoe: the rotatton of the plane of 
polarizati~n does not depend on relative plaoe 
of liquid orystal oell between the po1arie;er and 
analyzer, the value of the angle of rotation is 
not ohanged with rotation of liquid oryetal oell 
and with inolined aell that ia for oblique 
inoidenoe of light. 

The struoture where the rotation of the 
plane of polarisation does not depend on initial 
polarization direotion of inoident light wae 
known for a long time [?I and experhentally 
this type of stzzlotures wa8 studied in 18,91. 
This o w e  aan be observed, when the wavelength 
of inoident light A>7P, where Y = ( E , - G ~ ) / ( ~ , + ~ ~ ) ,  

el, c2 are dieleotrio oonstants, P is the spiral 
pitoh. In this oa8e D e  Vries formula 1s used for 
the value of the angle of rotation [ lo ] .  

We wed several liquid orystals to obtain 
OANC struoture. In the present paper the data 
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MODULATOR USING NEMATIC-CHIRAL STRUCTURE 55 

are given for the nematio ZLI-2293 (Kerok) whioh 
has been doped with optioally aotive 
nonmeeomorphio tigogenh oaprate (TC). Beliaal 
pitoh is 2,5 pm and thiokness of the samples ie 
about 4 pm. 'pwo method6 were ueed to determine 
the undisturbed s p h l  pitoh: C a n 0  wedge shape 
method [Ill and laeer diffraotion on the fooal 
oonicr struotum f123. Representative speotrum 
of optioal aotivity for this OANC struoture is 
shown in iig.1. Meaeuremente were made at r o o m  
temperature . 

f 

b, 
0 

The used nematic-chiral mixtures have 
positive dieleotrio anisotropy and in eleotrio 
field optiaally aotive struoture is transmitted 
into homeotropio. At switohhg off the field the 
etruotum goee baok to the initial state. 

A typioal form of optioal response to pulse 
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56 A. CHANISHVlLl ET AL 

voltage at oroesed polarisere is shown in fig.2. 
The amplitude of eleotria pulse is 30V and width 
ie IOOpeeo. The riae time is less than IOOclseo 
and the deoay time is less than 5 meeo. 

Pig.2 

The t~xm6miseion as a iunotion of the 
applied voltage is shown in flg.3. 

3 6 
Voltage, V 

F i g .  3 
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MODULATOR lJ SING NEMATIC-CHIRAL STRUCTURE 57 

Oharaoterietio features of the OANC 
etruoture are high degree of homogeneity at 
uomparative simplioity of orienting surfaoe 
treatment and independenoe of optioal properties 
of the eample position between the polarieer and 
analyzer. H i g h  electrooptio oharaoteristioe 
allow to use this stmature in some optioal 
pmoessing sys terns. 
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