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FREQUENCY DEPENDENCE OF THE CONDUCTIVITY AND 
DIELECTRIC CONSTANT OF CH(IrC1 ) and CH(1) 
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E . K .  SICHEL, M.F. RUBNER and M.A.  DRUY 
GTE L a b o r a t o r i e s ,  I n c .  
40 Sylvan  Road 
Waltham, MA 02254 

J . I .  GITTLEMAN and S .  BOZOWSKI 
RCA L a b o r a t o r i e s  
P r i n c e t o n ,  N J  08540 

A b s t r a c t .  We have  measured t h e  ac p r o p e r t i e s  o f  
p o l y a c e t y l e n e  doped w i t h  H2IrC16'6H20 and I 2  f rom 
lo5 t o  l o 7  Hz a t  room t e m p e r a t u r e .  
b o t h  cases t h a t  t h e  c o n d u c t i v i t y  is o n l y  weakly 
dependent  on f r e q u e n c y ,  i n  agreement  w i t h  p r e v i o u s  
work.132 
c o n s t a n t  o f  CH(IrC16) is anomalous ly  l a r g e  %lo4 .  
We s u g g e s t  t h a t  t h e  l a r g e  d i e l e c t r i c  c o n s t a n t  c a n  
be  modeled by a n  e f f e c t i v e  medium t h e o r y  assuming 
t h a t  t h e  CH(IrC1 ) is a m i x t u r e  of c o n d u c t i n g  
and i n s u l a t i n g  r e g i o n s .  TEM e v i d e n c e  i n  s u p p o r t  
of  t h e  model w i l l  b e  p r e s e n t e d .  The r e s u l t s  oE 
CH(IrC16)y w i l l  b e  c o n t r a s t e d  w i t h  CH(I)y where 
TEM e v i d e n c e  shows a u n i f o r m  d i s t r i b u t i o n  of  
dopant  i n  t h e  p o l y a c e t y l e n e  and t h e  d i e l e c t r i c  
c o n s t a n t  is  s i g n i f i c a n t l y  l o w e r .  

W e  f i n d  i n  

However, w e  f i n d  t h a t  t h e  d i e l e c t r i c  
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