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An apparent  b i a x i a l  o p t i c a l  s ign  f o r  a c h o l e s t e r i c  

l y o t r o p i c  mesophase i s  repor ted .  This e f f e c t  w a s  

explained by the  coexis tence of a c h o l e s t e r i c  h e l i  

c a l  a r r ay  wi th  a p a r t i a l l y  untwisted s t r u c t u r e .  

Liquid c r y s t a l  o p t i c a l  signs can be determined by 
microscopy under polar ized  l i g h t  .l Observations made on 

uniformly o r i en ted  thermotropic  samples show t h a t  some 

smect ic  forms a r e  o p t i c a l l y  b i a x i a l  whi le  o the r  c l a s s e s ,  

inc luding  nematic and c h o l e s t e r i c  systems, have u n i a x i a l  

charac te r .  1-3 Determinations made on wel l -or iented lyo- 

t r o p i c  phases show t h a t  these  systems are u n i a x i a l ,  

a l though a few cases  of b i a x i a l i t y  have been repor ted  f o r  

some p a r t i c u l a r  lyomesophases . 6 y 7  On the  o t h e r  hand, i t  

is known t h a t  b i a x i a l  cha rac t e r  can be induced by or ien-  

t a t i o n a l  de fec t s  l i k e  edge d i s l o c a t i o n s  o r  shear  e f f e c t s .  
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8 M. R. ALCANTARA and J. A. VANlN 

I n  the present note, w e  report  a case of apparent 

b i a x i a l i t y  i n  a cho le s t e r i c  type I1 1yomesophase'O with 

the following composition ( X  molar f r ac t ion )  : potassium 

l au ra t e ,  3.37; water (with 0.1% D20 added), 94 .94 ;  

2-d-2-undecano1, 0.84; potassium hydroxide, 0.75 and 

cholesterol ,  0.10. 

Samples were contained i n  f l a t  c a p i l l a r  c e l l s ,  

0 . 3  mm i n  thickness. They were observed with a Zeiss 

polar iz ing microscope (model Universal) a f t e r  o r i en ta t ion  

by a magnetic f i e l d  of 1 . 4  T,  which was applied p a r a l l e l  

t o  the c e l l  surface.  

The chevron texture  c h a r a c t e r i s t i c  of type I1 

lyotropic  cho le s t e r i c  mesophases" w 2 s  obtained (Fig. 1 .a).  

I n  some samples, a f t e r  a prolongated magnetic f i e l d  

act ion,  regions with marked ex t inc t ion  were seen (Fig.1.b.). 

This pa t t e rn  can be assigned t o  the p a r t i a l  h e l i c a l  

twisting due t o  local ized wall e f f e c t s .  

un- 

Such regions were invest igated under conoscopic 

i l lumination. The obtained pa t t e rn ,  shown i n  F i g .  2, i s  

a c h a r a c t e r i s t i c  of an off-centered acute b i s e c t r i x  f igure 

of b i a x i a l  systems. 11 

This b i a x i a l i t y  can be explained by the existence of 

two kinds of micel lar  arrangements : one corresponding to  

micelles remaining i n  an h e l i c a l  array,  and another 

associated to micelles i n  a nematic arrangement, 

from the h e l i c a l  untwisting. 

or iginated 
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APPARENT BIAXIALITY 9 

FIGURE 1. Type I1 c h o l e s t e r i c  lyomesophase t e x t u r e s  ( c a p i l l a r  
width = 6m; c rossed  p o l a r i z e r s . )  a)  Magnet ica l ly  o r i e n t e d  
samples.  b)  P a r t i a l l y  untwisted sample. See Color  P la te  I, 
i s s u e  12 ,  volume 102. 
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10 M. R. ALCANTARA and J.  A. VANIN 

FIGURE 2. 
a )  Ext inc t ion  pos i t ion .  b) 45" pos t ion .  See C o l o r  P l a t e  11, 
i s s u e  1 2 ,  volume 102. 

Biaxia l  off-centered acu te  b i s e c t r i x  f igu re .  
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APPARENT BIAXIALITY 1 1  

The p a r t i a l  unwinding of t he  c h o l e s t e r i c  s t r u c t u r e  

l e d  t o  a very  s p e c i a l  s i t u a t i o n ,  i n  which b i a x i a l  domains 

were developed i n  t h e  sample. Therefore ,  t h i s  b i a x i a l i t y  

cannot be considered as an i n t r i n s i c  c h a r a c t e r i s t i c  of 

t h i s  l y o t r o p i c  c h o l e s t e r i c  mesophase, b u t  should be  

regarded as an  apparent  e f f e c t .  
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