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LINEAR OPTICAL PROPERI'IES I N  MULTILAYERS 
OF POLYDIACETYLENES 

Y . J .  CIIEN, S.K.  TRIPATHY, and G.M. CARTER 
CTE L a b o r a t o r i e s ,  I n c .  
40 S y l v a n  Road 
Waltham, MA 02254 

A b s t r a c t .  The l i n e a r  o p t i c a l  p r o p e r t i e s  i n  m u l t i -  
l a y e r s  o f  p o l y d i a c e t y l e n e s  (PDA) h a v e  b e e n  i n v e s t i -  
g a t e d  by  s t u d y i n g  b o t h  t h e  t r a n s m i s s i o n / a b s o r p t i o n  
c o e f f i c i e n t s  a n d  t h e  w a v e g u i d e  p r o p e r t i e s  o f  t h e  
t h i n  PDA f i l m s  (~5000 A ) .  The PDA f i l m s  w e r e  
d e p o s i t e d  o n e  m o n o l a y e r  a t  a t i m e  b y  t h e  Langmui r  
B l o d g e t t  t e c h n i q u e .  The w a v e g u i d e  modes of  t h e  PDA 
w a v e g u i d e  ( i n  an a i r  - PDA f i l m  - s i l v e r  c o n f i g u r a -  
t i o n )  w e r e  c o u p l e d  v i a  a g r a t i n g  a t  t h e  air-PDA 
a n d / o r  PDA-Ag i n t e r f a c e .  S i n c e  t h e  d i a c e t y l e n e  
c h a i n s  are p a r a l l e l  t o  t h e  i n t e r f a c e ,  t h e  TE wave/ 
w a v e g u i d e  modes ( i . e . ,  t h e  e l e c t r o n i c  f i e l d  i s  
p a r a l l e l  t o  t h e  PDA f i l m ) ,  t h e  s y s t e m  c a n  b e  
t r e a t e d  s i m p l y  as a n  i s o t r o p i c  case.  F o r  TM 
wave /wavegu ide  modes,  t h e  s y s t e m  h a s  t o  b e  t r e a t e d  
as a n  a n i s o t r o p i c  o n e .  The r e s u l t s  o f  w a v e l e n g t h  
d e p e n d e n t  l i n e a r  o p t i c a l  p r o p e r t y  o f  PDA f i l m s  a n d  
t h e i r  i m p a c t  t o  t h e  w a v e g u i d e  p r o p e r t i e s  as w e l l  
as t h e  g r a t i n g  c o u p l i n g  e f f e c t s  i n  t h e  w a v e g u i d e  
s y s t e m  w i l l  b e  d i s c u s s e d .  
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