
This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 18 February 2013, At: 11:27
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
Science and Technology. Section A.
Molecular Crystals and Liquid Crystals
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

Static Dielectric Studies of Some
Nematogenic Compounds
S. R. Kumaraswamy a , R. Somashekar a , M. S. Madhava a & D.
Revannasiddaiah a
a Department of Studies in Physics, University of Mysore,
Manasagangotri, Mysore, 570006, India
Version of record first published: 24 Sep 2006.

To cite this article: S. R. Kumaraswamy , R. Somashekar , M. S. Madhava & D. Revannasiddaiah
(1995): Static Dielectric Studies of Some Nematogenic Compounds, Molecular Crystals and Liquid
Crystals Science and Technology. Section A. Molecular Crystals and Liquid Crystals, 268:1, 51-54

To link to this article:  http://dx.doi.org/10.1080/10587259508030992

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

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259508030992
http://www.tandfonline.com/page/terms-and-conditions


Mol. Cryst. Liq. Cryst., 1995, Vol. 268, pp. 51-54 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1995 OPA (Overseas Publishers Association) 
Amsterdam B.V. Published under license by 
Gordon and Breach Science Publishers SA 

Printed in Malaysia 

Static Dielectric Studies of Some 
Nematogenic Compounds 
S. R. KUMARASWAMY, R. SOMASHEKAR, M. S. MADHAVA 
and D. REVANNASIDDAIAH 
Department of Studies in Physics, University of Mysore, Manasagangotri, Mysore-570006, India 

(Received Augusr 5,1993; injnal  form November 10,1994 j 

Static dielectric constant studies of three nematogenic compounds, viz., 4-(hexyloxy)-4 biphenyl carbonitrile, 
4-(heptyloxy)-4 biphenyl carbonitrile and 4-isothiocyanatophenyl 4-pentylbicyclo (2,2,2) octane I-car- 
boxylate, have been carried out and reported in this paper. The behaviour of the dielectric constants with 
temperature in these compounds have been explained in terms of the dipole moment. 

Keywords: dielectric constant, dipole moment 

1. INTRODUCTION 

Dielectric studies of nematic liquid crystals have played an important role in the 
development of electro-optic devices. There is a continued interest in the study of liquid 
crystals with a large positive dielectric anisotropy after the observation of twisted 
nematic effect by Schadt and Helfrich.' On the basis of the dipolar theory proposed by 
Madhusudana and Chandrasekhar' the dielectric data reported3 - l o  for molecules 
with strong polar groups indicate the existence of antiparallel near neighbour corre- 
lation. In this paper we report measurements of the temperature variation of dielectric 
constants for the following three nematic compounds, namely, 6 OCB[4-(hexyloxy)-4 
biphenyl carbonitrile (C,,H, ,NO)], 7 OCB[4'-(heptyloxy)-4 biphenyl carbonitrile 
(C,,H,,NO)] and IPBOC[4-isothiocyanatophenyl-4-pentyl bicyclo(2,2,2) octane 1- 
carboxylate (C,,H,,NO,S)]. Compounds 6 OCB and 7 OCB have a -CN group and 
IPBOC has a -NCS group. 

2. EXPERIMENTAL 

All the compounds studied here were obtained from M/s Aldrich Chemical Company, 
(USA). Owing to the limited quantities of the sample available, these were used without 
further purification. The transition temperatures of all the compounds were deter- 
mined using 'Orthoplan Leitz Polarising microscope' in conjunction with a hot stage 
and they are given in Table I.  These are in good agreement with the standard values. 
For dielectric studies the sample was taken between clean aluminium coated glass 
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TABLE I 

Nematic-isotropic transition temperatures (t,) and average values of p l ,  
p, and fi  of three nematic compounds. 

Compound t, ("C) PI (D) PSD) P (D) 

6 OCB 76.0 4.15 2.75 3.21 
7 OCB 75.7 4.27 2.83 3.31 
IPBOC 113.5 3.15 1.96 2.36 

plates and was oriented using a strong magnetic field of strength 2.4 T. The capacitance 
was measured using impedance analyzer HP(4192A) in the cooling mode, being cooled 
from isotropic phase. During every measurement, the constancy of temperature of the 
cell was maintained to an accuracy of f 25 mK. For measurement perpendicular to the 
nematic director, the cell was treated with the polyimide solution and then used. The 
static dielectric constants E , ,  and el were determined at different temperatures using the 
capacitance data (at 2 KHz). The data acquisition was handled by a microcomputer 
which was also used for storage and analysis of data. Figures 1-3 show the experimen- 
tal results. 

3. RESULTS AND DISCUSSION 

From Figures 1-3 it follows that the average value of the dielectric constant ( E )  in the 
nematic phase of all the three compounds is less than that of its extrapolated isotropic 

-Temperature ( % I  

FIGURE I Variation of dielectric constants with temperature ("C) in 6 OCB. 
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-Temperature (%) 

FIGURE 2 Variation of dielectric constants with temperature ("C) in 70CB. 

3.0- 
80 90 100 110 1; - Temperoture('C) 

FIGURE 3 Variation of dielectric constants with temperature ("C) in IPBOC. 

value. It is evident from the dipolar theory proposed by Madhusudana and Chan- 
drasekhar that in such cases the dipole moments associated with the molecules are 
arranged antiparallel to each other. Under these circumstances we have estimated the 
effective parallel and perpendicular components p l  and pt of dipole moment of the 
molecules" using the values of clI and E ,  at different temperatures and extrapolated 
values of refractive indices (n,) determined for various wavelengths for all the com- 
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 pound^.'^.'^ We find that the components of dipole moment do not vary with 
temperature and the average values of p,, pt and ji are given in Table I for all the 
compounds. In all these compounds the dielectric anisotropy is large (cII > 2c,) 
indicating that there is a strong dipole moment along the length of the molecule, which 
agrees broadly with our observation as given in Table I. The results reported here for 
6 OCB are also in conformity with earlier studies on the dielectric constants for nCB 
series,596 8 OCB4 and mixtures of 8 OCB and 6 OCB  compound^.'^ 
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