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proport ional  t o  P 2 ( c o s ( B 1 2 ) )  ( B12 i s  t h e  angle  between t h e  p r i n c i p a l  

a x i s  o f  b o t h  m o l e c u l e s )  t h e  f u n c t i o n  f ( z )  i s  g i v e n  b y  

The mean f i e l d  r e s u l t  ( 1 ) , ( 2 )  i s  v a l i d  i f  

where t h e  ulm are t h e  i n t e r a c t i o n  c o n s t a n t s  o f  t h e  a n i s o t r o p i c  f o r c e s  

between t h e  molecu les .  T h i s  geometr ic  mean r u l e  i s  o f t e n  used t o  

reduce t h e  number o f  parameters ,  t h e  observed v i o l a t i o n s  o f  ( 3 )  are  
smal l  and n o t  important  f o r  our c o n s i d e r a t i o n s  C2 ,3 ,4] .  u l l  and u22 

are  connected w i t h  t h e  t r a n s i t i o n  t empera tures  o f  t h e  pure 

components,  namely 

which i s  known from s imple  Haier-Saupe t h e o r y  C51. 

I t  i s  a  s t range  f a c t  t h a t  r e l a t i o n  ( 1 )  does  n o t  depend on t h e  

composi t ion o f  t h e  m i x t u r e  ! T h i s  could be  a  h i n t  t h a t  t h e  HFA f a i l s  

q u a l i t a t i v e l y  t o  e x p l a i n  t h e  order  parameter r e l a t i o n  S 2 ( S 1 )  . To 

1 c o n f i r m  t h i s  i d e a  we cons ider  a  f i c t i v e  mix ture  w i t h  a  low 

c o n c e n t r a t i o n  o f  component 2  which has a  cons iderab le  h igher  1 
t r a n s i t i o n  temperature  than t h e  ( h o s t )  component 1  ( r  i s  l a r g e  ). 

According t o  ( 1 )  a  moderate va lue  o f  S1 corresponds t o  a  component 

order  parameter S2 t end ing  t o  1  s i n c e  f ( z  4 00) = 1.  T h i s  i s  a  

1 d i r e c t  consequence o f  t h e  mean f i e l d  p i c t u r e  which c o n s i d e r s  a  
molecule  o f  component 2  i n  t h e  e f f e c t i v e  " f i e l d "  o f  t h e  o t h e r  

I molecu les .  From a microscopic  po in t  o f  v iew t h e  molecule  2  should be  

I 
a f f e c t e d  b y  t h e  random motion o f  t h e  h o s t  molecules  r e s u l t i n g  i n  a  

decreas ing  v a l u e  o f  i t s  order  parameter.  Thus ,  t h e  order  parameters o f  

1 b o t h  components d i f f e r  much l e s s  than predic ted b y  t h e  HPA. To c o n f i r m  

t h i s  cons idera t ion  we compare Eqs. ( 1 ) , ( 2 )  w i t h  some exper imen ta l  and 

computer s i m u l a t i o n  d a t a  ( P i g .  1 ) .  The c ' ~ - N H R  measurements where ~ 
I performed b y  Grande e t  a l .  C81 whereas t h e  Honte Car lo  r e s u l t s  are  

I t a k e n  from Hashim e t  a l .  C71. I t  i s  obv ious  t h a t  t h e  HPA cannot 
e x p l a i n  n e i t h e r  t h e  exper imen ta l  nor t h e  s i m u l a t i o n  d a t a  . The model 

used i n  [71  r e f l e c t s  t h e  s i t u a t i o n  d i scussed  above,  e . g .  a  molecule  o f  

component 2  i s  surrounded b y  t h e  molecu les  o f  component 1  o n l y .  T2/T1 
I 

i s  l a r g e  ( r  = 2 ) and t h e  HPA o f  t h e  model y i e l d s  e x a c t l y  t h e  r e s u l t  

( 1 ) , ( 2 ) .  

F ig .1 :  Order parameter d i f f e r e n c e  S2 - S1 v e r s u s  S1 f o r  r  = 2 i n  mean 
f i e l d  approximat ion ( a ) ,  from t h e  s i m u l a t i o n s  o f  Hashim s t  a l .  

[71 . f o r  t h e  3 - s t a t e  model ( 5 )  i n  HFA ( b )  and from t h e  

exper imen t s  o f  Grande s t  a l .  C81 (r). The exper imen t s  were 

performed w i t h  a  mix ture  con ta in ing  25 mole percent  o f  

C ~ H , ~ ~ ~ ~ C N  (T2  = 426 K )  and 75 mole percent  o f  
c~H,,<-N ( T I  = 322 K ) ,  t h e  molecular  volume r a t i o  i s  

about v2 /v l  = 1 .3  and so r  = 1 . 3 3 .  ( c )  i s  t h e  mean f i e l d  r e s u l t  

f o r  r  = 1.33 

2 .  The Hodel 

I n  t h i s  s e c t i o n  a  r e s t r i c t e d  o r i e n t a t i o n  l a t t i c e  model i s  introduced 

which s imply  permi t s  non mean f i e l d  c a l c u l a t i o n s .  S i n c e  we are  n o t  

i n t e r e s t e d  i n  t h e  d e t a i l s  o f  t h e  thermodynamics o f  nemat ic  m i x t u r e s  

b u t  i n  t h e  i n f l u e n c e  o f  f l u c t u a t i o n s  on t h e  order  parameters some 

e s s e n t i a l  s i m p l i f i c a t i o n s  were made. We assume t h a t  t h e  a x i a l l y  

symmetric non-polar r i g i d  molecu les  are  l i v i n g  on a  s imple  cub io  3- 

d imensional  l a t t i c e  ( the p r a c t i c a l  and concep t iona l  problems o f  

l a t t i c e  models f o r  l i q u i d  o r y s t a l s  have been d i soussed  e lsewhere 

C141). F u r t h e r ,  t h e  allowed o r i e n t a t i o n s  o f  t h e  moleoules  a r e  
















