
This article was downloaded by: [Tomsk State University of Control
Systems and Radio]
On: 19 February 2013, At: 13:17
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T
3JH, UK

Molecular Crystals and
Liquid Crystals Incorporating
Nonlinear Optics
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl17

Investigation of Dielectric
Hysteresis in Ferroelectric
Liquid Crystals
G. S. Chilaya a & B. A. Loginov a
a Institute of Cybernetics, Georgian SSR Academy
of Sciences, Tbilisi, 380086, USSR
Version of record first published: 17 Oct 2011.

To cite this article: G. S. Chilaya & B. A. Loginov (1987): Investigation of Dielectric
Hysteresis in Ferroelectric Liquid Crystals, Molecular Crystals and Liquid Crystals
Incorporating Nonlinear Optics, 151:1, 165-170

To link to this article:  http://dx.doi.org/10.1080/00268948708075328

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,
reselling, loan, sub-licensing, systematic supply, or distribution in any form
to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should
be independently verified with primary sources. The publisher shall not
be liable for any loss, actions, claims, proceedings, demand, or costs or

http://www.tandfonline.com/loi/gmcl17
http://dx.doi.org/10.1080/00268948708075328
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


damages whatsoever or howsoever caused arising directly or indirectly in
connection with or arising out of the use of this material.

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
 1

3:
17

 1
9 

Fe
br

ua
ry

 2
01

3 



Mol. Ciysf. Uq, Cryst., 1987, Vol. 151, pp. 165-170 
Photocopying permitted by license only 
0 1987 Gordon and Breach Science Publishers S.A. 
Printed in the United States of America 

INVESTIGATION OF DIELECTRIC HYSTERXSIS 
IN FERROEWCTRIC LIQUID CRYSTALS 

G. S. CHILAYA and B.A. LOGINOV 
Institute of Cybernetics, Georgian SSR 
Academy of Sciences, Tbilisi 380086, USSR 

--- Abstract 
spontaneous polarization, resistance and ca- 
pacity of ferroelectric liquid crystals in 
a wide amplitude and frequency range of ap- 
plied electric field ia described. Data for 
spontaneous polarization and different type 
hysterersis loops for smectic C liquid cry- 
stals are presented. 

The device for measurement of  

* 

The study of dielectric hysteresis in ferro- 
electric liquid crystals gives the information 
not  only about the quantity of spontaneous pola- 
rization Ps but also about the nature of ferro- 
electricity in liquid crystals. 

To study the first Sawyer-Tawer scheme was 
used.’ To illiminate its disadvantage which is 
the impossibility to get rid of linear l o s s  on of 
total dielectric loss in the process of research 
of the polarization vector  Ps reorientation in 
phenomenon the bridge circuits were used.2s 
milar circuits were used to study liquid crystal 
ferroelectrics. 5m10 The circuits taken from was 
made our prototipe in which the pattern was gro- 
unded and this brought to the simplification of 
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166 G .  S. CHILAYA AND 8.  A. LOGINOV 

GENERflTOR 

both the  c e l l  cons t ruc t ion  and e l e c t r o n i c  p a r t ,  
Because o f  the  s p e c i f i c i t y  of l i q u i d  c r y s t a l s  we 
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FIGUiIL: 1 

The p r i n c i p a l  s e t  i s  shown i n  I!’ig.l. The 
s i n e  s igna le  from the  genera tor  which the  frequ- 
ency within 17 IIZ - 200 kfIZ and 5 Volt peak va- 
l u e  f i e l d s  t h e  step-up t ransformeter .  The vol ta -  
ge of U1,lOO V by means of s t a n d a r t  capac i ty  Co 

causes u f l o w  of r e p o l a r i z a t i o n  charges q =PsS 
and l i n e a r  charges qlc=(l/ii)J (U1-Y)dt + Clc(U1-Y) 
from the c e l l .  The vol tage U2 causes t h e  reverse  
f l o w  o f  l i n e a r  charges of capac i ty  box C and re- 
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INVESTIGATION OF DIELECTRIC HYSTERESIS 167 

sistance box H: q,,,p=(l/i~)S(U2+Y)dt + C(U2+Y). 
The choise of C0>7 C, Clc results in Y<< U, ,U2. The 
sum of all charges througt Co is: q=P S -t (k/lllc- 
- 1/ii)jU2dt + (kClc-C)U2, where k=U,/U2. After 
adjueting 11 and C so that R=Hlc/k and C=kClc the 
linear loss is compensated and the voltage on Co 

is the only to repolarization charges: Y=PsS/CO. 
The resistance and capacity of liquid crystal 
then may be measured according to Clc=C/k, Klc= 
=klL The signals Y and X proportional to the fi- 
eld E gives a hysteresis loop on the screen of 
oscillograph. While utilization the principle set 
includes also scale amplifiers, supply units and 
electronic protection of electrical breakdown in 
the cell. The range of linear l o s s  compensation 
is 200 EdOhms till 200 Ohms and from 1 pP till 
10 nP. The detailed description is given in . 
C smectic liquid crystal of alkoxysalicylidene 
alkylaniline series 

S 

11 

For  ferroelectric liquid crystals different 

with optically active additives of alkoxysalicy- 
lidene-(1-menthy1benzoate)aniline were used, 

RO -@-CH=N -Q-COOCiH,g 
Some characteristics of these mixtures (tem- 

'OH 

perature dependence of helix pitch, helix twis- 
ting power) u r e  considered in . 

The spontaneous polarization Ps of this mix- 
tures is about 5. lo-' C/cm but for some mixtures 
as it is shown in Pig.2 the increase of Pg is ob- 

12 
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168 G.  S. CHILAYA AND B. A. LOGINOV 

served. Phase diagram, the dependence of Pa and 
8 on optically active additivea concentration for 
the mixture 1 is studied in . 13 

fo I - 
20 

. *  

- 
40 T°C 30 

FIGURE 2 

Pig.3 represents hysteresis oscillogramms 
for the mixture 1 detected for different frequen- 
ces and applied field voltage. With the increase 
of voltage E one can detect hysteresis t9triplett 
loops connected with nonlinearity of dielectric 
susceptibility. Similar "triple" loops for volta- 
ge more that 20 kV/cm are described in 14,15 
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