
-~, 

-~ 

~-

CONTENTS 

CHAPTER I 

General introduction 

1.1 What is liquid crystal ... 
1.2 Classification of liquid crystals ••• 

Molecular structure of 
thermotropic mesogens 

New liquid crystalline phases 

Objective and scope ')f the 
work 

References 

CHAPTER II 

Theoretical backgrounds for X-ray 
diffraction, magnetic anisotropy and 
optical birefringence studies 

2.1 Theoretical background for 
X-ray diffraction studies · 

2 .1.·1 Orientational distribution 
functions and order parameters 

2 .3 .• 2 Pseudopotential 

2.1.3 Molecular parameters 

2.1.4 Experimental technique and 
data analysis 

2~1.5 Conversion of optical density 
to x~ray intensity 

... 

. . . 

••• 

... 

... 

••• 

Page No. 

1-25 

2 

3 

4 

14 

17 

19 

26-70 

27-47 

28 

33 

35 

36 

39 



• 

(ii) 

2.1.6 Linear scanning and location 
of peak positions 

2.1.7 Circular scanning and to plot 
of I ( 'V) versus 't curves 

2.2 Magnetic susceptibility 
measurements 

2.2.1 Introduction 

2.2.2 Relation between ·::>rder 
parameters and magnetic 
anisotropy 

2. 2. 3 ;Jetermination of .6]-

2.2.4 U9scription of the experimental 
set-up 

2.3 Refractive i~dex measurements 

2.3.1 Introduction 

2.3.2 Experimental procedure 

References 

CHAPTER III 

Experimental results of four nematic 
liquid crystals of a homologous series 

3.1 Introduction 

3.2 Experimental study 

3.2.1 X-ray study 

41 

. . . 45 

... 47-60 

47 

49 

53 

56 

60-54 

60 

53 

... 55 

... 71-143 

72 

... 73 

... 73 



:!"-

~ 

:--t 

(iii) 

3.3 Results and discussions 

Textures and transition 
temperatures 

Intermolecular distance and 
apparent molecular length 

Normalised :Jrientational · 
distribution function f ( /3) and 
order parameters <p >. 2 

Pseudopotentin.l 

3.2.2 Magnetic anisotropy results 

3.2.3 Optical birefringence results 

Comparison of <P
2
fvalues 

determined from hree 
different techniques 

References 

CHAPTER IV 

Optical birefringence studies on 
BBBA, PBBA and APAPA 

4.1 Introduction 

4.2 Experimental methods 

4.3 Results· and discussions 

References 

f2qe No. 

... 74-110 

74 

. I 

77 I .... 
I 

... 86 

104 

... 110 

... 114 

134 

141 

... 144-167 

145 

146 

. . . 147 

... 165 



(iv) 

Paqe No. 

CHAPTER V 

X-ray diffraction studies on MBAC 168-181 

5.1 Introduction '169 

5.2 Experimental methods 170 

5.3 Results nnd discuss i :ms 172 

RefGn:!nces 181 

CHAPTER VI --------

Summ3ry and c~nclusian 182-189 

Ref e r•-= nee~' 189 

List of publications 190-193 




