HIGH PRESSURE AND X-RAY STUDIES
OF LIQUID CRYSTALS

A Thesis Submitted to the
UNIVERSITY OF MYSORE
for the degree of

Boctor of Philosophy

By
V. N. RAJA

Liquid Crystals Laboratory
RAMAN RESEARCH INSTITUTE
BANGALORE-560 080, INDIA
JUNE 1988



DECLARATION

I hereby declare that the thesis was composed
by me independently and that it has not formed the
basis for the award of any Degree, Diploma, Associate-

ship, Fellowship or other similar title.

CERTIFIED

Professor S. Chandrasekhar
Raman Research Institute
BANGALORE 560 080



CERTIFICATE

I certify that this thesis has been composed by
Mr. V. N. Raja, based on investigations carried
out by him at the Liquid Crystal Laboratory, Raman
Research Institute, under ny supervision. The subject
matter of this thesis has not previously formed
the basis of the award of any degree, diploma,

associateship, fellowship or other similar title.

AR RN 0 ‘ .
K \& (L\ Sy ( R ['\\"\;/

Dr. R. Shashidhar
Liquid Crystal Laboratory
Raman Research Institute

BANGALORE 560080



ACKNOW.EDGEMENTS

The work presented in this thesis was conducted in the Liquid
Crystal Laboratory, Raman Research Institute, Bangalore, under
the guidance and supervision of Dr. R.Shashidhar. | an highly
indebted to him for his stimulating interest and constant encourage-

ment throughout this work.

I express ny deep sense of gratitude to Prof. S.Chandrasekhar

for his guidance and keen interest in my work.

I record ny sincere thanks to Dr. B.R.Ratna for her active help
and encouragement. Innumerable discussions with her are gratefully
acknowledged.

My special thanks are due to Dr. S. Krishna Prasad for his constant
help, in particular, in solving problems associated with computer
interfacing, to Mr. S.Somasekhara and C.Nagabhushan for their

cooperation during some of the experiments.

| an also thankful to Mr. V.Nagaraj, Mr. A. Mani, Mr. K.Subramanya,
Mr. H.Subramonyam for their technical help, and Mr. S.Raghavachar
for his help in the official matters.

My thanks are also due to Mr. A. Ratnakar and his staff in the

Library, for their support and help.

Finally, I an very grateful to nmy parents, brothers and my sister
who all have sacrificed their comforts for my sake and filled

me with courage and confidence.

V. N. RAJA



CONTENTS

Chapt er | I ntroducti on

Chapter II Experi mental Techni ques

Chapter III An | ncomrensurate Snectic A
phase

Chapter IV Strongly coupl ed i ncommensur at e

snecti c A phase

Chapter V A new alternative for the
snectic A, -reentrant nematic -
snectic A3 bicritical point

Chapter M Pressure studi es of 4-n-al koxy-
phenyl - 4' - (4" - ni t r obenzoyl oxy)
benzoat e honol ogous series :
Pressure induced triply reentrant
behavi our in a singl e conponent
system

Chapter vII Experinmental studies on
termnally non-polar materials

&

Chapter VIII H gh pressure studies on
discotic liquid crystals

Chapt er 1X Phase transitions of nenmatic
mai n- chai n pol ynmer s under
pressure

‘Chapter X A t hennot r opi ¢ bi axi al

nematic liquid crysta

25

53

84

95

119

141

150

161

174



