










&a$* Cf%g, 3.3t.a) 00nai~6& eg a ol-rn 

TW (3c~l1lm1 @ ~ % L E S T L  a$ %be r a  WCS* **am& 9;0) m a  LO 

wc~b6mmUF (~raba &@ a@ t.@ f&alXXOOBt* ag)~n%linl?p 

@* pelt@ P & @ ~ P O I J  ag wmrrrt@a%etrrt ml$s&* NJt&@w* 

wkm olntes m d  sa dW ae*m tQp @%mu* s of 

Z"& bUI b# &rLW &W$ W& QlQl ~~PwW'FOSI fZ *w@W 

<D3 ) YPdUrr *IIJ,& &2: W@ Wa%x.Is Qg 6 b  mWS$X?t & 

i c l u h ~  'Lzcs %%dir %an& ilei~rmsluft f @ ~  tM w y a  to 

W ~ S L  tEfi~wgh* T h  bmjr6 he&@ W (B m & X  &%~*wIQ~*P a$ 

0.8 aoa~ a;(p cb*%XWts .t;& Ww Mm &ti Ciw W @ P ~ *  si&@* 

T:ia c*&b=l OD L@M ;rSm~lr"kbSFb W&B #WU% &gor 

wk&alr was mm $;w &a~w.t;c Ear ehrs xmy d$fmat%~l?r 

stuaias eAS w clcrtrr tlL#* 



I 
C t i3 

4 n ~ ~ - r l k y l p h e n y l  i m e t h y l  -4-( i - -cyanohenzoyloxy) i ienroales 

InPMCBBl  

/ 
O C H j  

4 .- n ulkylptlerryl& rnethoxy i -(4"-i~~a,or~obrnroyloxy ) benroates 
(nPMeoCAB1 

IPI0.3 .l t Struotural f ormube and aoronyms of  various  
oomgounds used in our i n v e e t i g ~ t i o n s  



w%w ma%ar %o p w w d  a l r  at8 an4 %t@~@by m~rlf~JI&bng 



zEGh2-2 
Sample holder , and 
Beater used f o r  

Xray studie 8 .  

l u ) O1 - tapered hole for 
the paasage o f  

.-".--"--- Fray B. 

- hole for the 
aertion of the 

capillary tribe. 

T - themo- 

N9 - Direction 
of the magne- 
t i c  f i e l d  

Ji" ,... 
,/" 

N 

















Temperat~~re varirs ti on o f  the Layer sprtci n,y of 

9 PNCEb. (TNS - T) i a  the  r e l a t i v e  temperature, 
TNI belimg the  nematic- isotropic t ranni t ion  
temperature. 
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AXkQLH- 324- 
T e m p m t u r e  vitriation of the  layer ogac i ixs  o f  10 PIYICdM. I )  

and A represen t  measureae its acct irate  t o  i.0.1 1 and - 
+0.3 2 r e spec t ive ly .  An Ad - A2 trans1 t i o n  occurs w i t h  - 
a, jump i n  t h e  Ln.;sr spacing a t  t h e  t e  nperature cor re -  
aponding t o  the  dnehed l ine.  The reg ion  around t h i n  
t r n n n i t i o n  point  i n  shown on a magnified scal e i n  t h e  
i n s e t .  The arrow aark  indic '%tea t h e  m e c t i c  A - nematic 

t r a n s i t i o n  po in t .  







FIQ.3.6: Tenperature variation o f  the layer apacing of 
12 PMCBB. The inset  ehows on a magnified scale 
the region around the temperature a t  which slope 
change occurs. The arrow mark indicates TAN. 





FI0.3.7r Temperature variation of  the l a y e r  epaolng; o f  9PMNBB. 



FIG.3.8: Temperature variation of the layer apaoing 

of 10 PIUMBB. The arrow mark ind ioates 'PAN. 



Temperature variation o f  the layer spacing of 

1 2  PMNBB. The arrow mark indicates TAN. 
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I .  1 Temperature variation of the .  layer 

spacing of 11 PMsOCBB. The arrow aark 
indicates TM . 





FIQ.3.13: Temperature variation of the layer spacing of' 
11 CPMeOBB.. The arrow mark indicates T m .  



Temperature variation of tlie laxer spacing of 

12 CPMeOBB The arrow mark indiastos TAN . 
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Schematic drawings of a poss ib le  structlms of the 
b i l a y e r  i n  (a) highax terapernturt? range, and 

( b )  lower tempera Lure raij.t;e o f  the  A phase. 
Actually,  the three ph enyl. r i n ~ ~  are not likely t o  

be coplnnar. 



FIff.3.16: 3chenat io diagrams &iowing the disposi t ion of v?rioue 

dipolr*r groups of a pnir o f  ( a )  n--CPl%kW, (b) n-PfilCBB molecules 

with an ovorlzp o f  .the ~rorn~. t ic  curee, mid (cj a p i r  of 
rr-T11"lCHT3 loole otni.es t 4 i  Lh rzn ovr.: r lr~p o f  t h e  po'lar end p o  ups . 
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Temperature v a r i a t i o n  of .the layer sprrcing of 

11 PMsOBrRB. The arrow mark !.nd i crrtes T . & ~  " 



Temperature var in t ion  of the layer spaoing 

of 12 PHeOBrHB. The arrow mark Sndioatea Tm. 
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FIGURE 3.19 - - 

Temperature variat ion of the l a y e r  spacing of 

Boll. The arrow mark indicatee Tm. 
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MolecuLar a r e a  of p a r a f f i n  chains  a s  a 

func t ion  of t e o p u r a t u r e .  ( ~ e ~ r o d u c e d  from 

ref .  2 4 ) .  





Temperature dependence of the r a t i o  o f  the 

l ayer  thioknema ( d )  t o  the moLecuLnr length ( k )  

us a func t ion  o f  E = bL3/kgT. (Reproduced from 

re f .  25) .  
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