
Abstract 

1 ., . ' 

This thesis reports 'th~ results of the x-ray diffraction 

experiments th~gh~:lt!t ,th~ .. mesomo~h~c range of eigbt liquid crystal 

samples and the dielectric constant measurements on·three samples, 

Chapter 1 (Ganeral Introduction) diseusses elassificati'cin, 

molecular structures. the mean fieid theories (MS and H"JL) of the 

nematic liquid crystalline state and applicat~~ns of li'q\.t$.d 

Ct"Ystals. Chapter a gives the description ~£ the samples stud;J.ed 

and of the experimental set up for X•ray diffraction. Chapter 3 

covers the theoretical background whil~ the elaborate procedure 

for the calculation o:f orientational distri:Qution function• Qrder 

parameterSi co-efficients of pseudopotential., inte;molecular 
/ 

distance and the layer thiQkness/apparant molecular length from 
. . 

x•ray eXPe~iments are given in chapters 2 and 3• Sixrof the , 

eight samples could be o~iented in magnet!~ fieldsi for these 

samples, the experimental order parameters h,ave bee~. ·compared 

t,ri th those obtained £;-om . simple mean field theory and the 
' . . 

experimental orientational distribUtion functions have been· 
; ~ 

compared with those obtained from the cal~lated pseudopotential. 

retaining the P2 te.rm only as t\Tell as w~th those obtained from _ 

the pseudopotential retaining both P2 and P4 terms. The layer 

spacings/apparent molecular lengths have been compared with 
I 

lengths obtained f.t'om molecula·r models in order to get informations 

regarding· molecular arrangements• All thea~ resul. ts (from x-raY 

eXperiments) are given in chapter •• The purpose of the dielectric 



ii 

;. 

constant and the dielectric anisotropy fueasurements tV'as. ·to 

ealculat;e . the · dipole moment, and . the angle bet\~een the molecular 

long axis and the direct~on of the resultant dipole moment of 

the molecule. The effort was, ho'l...;ever, less successful in th:!.s 
. t ~ . ~ • 

case, The theoret'j.cal l:>a~kground~ experimental set up.- results 
' ' . . . . 

of the dielectric measuremen~s. are reported and discussed in 
' . ' ' ' . ·' . 

chapter·s~ The last chapter (Chapter 6)· summarises the main 

results of. the .,'lJ:lole work • .. 


