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INFRARED MODES OF CHARGED SOLITONS 

A.MONTANER, A.ES SBAI, M-GALTIER 
GDPC. LA 233 - U n i v e r s i t g  des S c i e n c e s  e t  Techni -  
q u e s  d u  Languedoc - 34060 MONTPELLIER CEDEX 

ABSTRACT Doping l e v e l  and t e m p e r a t u r e  dependen-  
ce (4,2K-300K) o f  i n f r a r e d  a b s o r p t i o n  s p e c t r a  o f  
I2 and MoC15 doped p o l y a c e t y l e n e  and d e u t e r a t e d  
p o l y a c e t y l e q e  a r e  r e p o r t e d  w i t h i n  s p e c t r a l  r a n g e  
4 0 0 - 2 0 0 C ~ m - - ~  They e x h i b i t  two a y s o r p t i o n  r a n g e s .  
The 1370 cm f o r  CD 1 i s  a 
c h a r g e d  s o l i t  n mode. The low f r e q u e n c y  $ar t  
(400-1000 cm-* f o r  CH . 400-900 f o r  CDx)  c a n  be 
a n a l y s e d  i n t o  r e s o n a n t  mode and d o p i n g  s p e c i e s  
o p t i c a l  modes super imposed  t o  a p i n n i n g  mode. 

CHx mode ( 1 1 6 0  cm- 

EXPERIMENTAL 

C i s  t h i n  f i l m s  ( t i c k n e s s  a b o u t  1 m )  s y n t h e s i z e d  by 

t h e  u s u a l  S h i r a k a w a ’ s  method were grown on KBr  p e l l e t s ,  

t h e n  t h e r m a l l y  i s o m e r i z e d  a t  1 5 0 ° C  d u r i n g  2 0  m i n u t e s .  

MoC15 d o p i n g  was per formed i n  t o l u e n e  and c a r b o n e  d i -  

s u l p h i d e  s o l u t i o n s ,  i o d i n e  d o p i n g  i n  g a z e o u s  p h a s e .  

lc” 

RESULTS 

MoC15 d o p i n g  r e s u l t s  a re  m a i n l y  r e p o r t e d  b e l o w .  Most of 

i o d i n e  d o p i n g  r e s u l t s  w i l l  be p u b l i s h e d  e l s w h e r e .  

Two s t r i k i n g  f ea tu re s  a p p e a r  i n  t h e  a b s o r p t i o n  

s p e c t r a .  S t r o n g  n a r r o w  a b s o r p t i o n  a t  1 3 7 0 ~ m - ~  ( 1 1 6 0  

f o r  CD 1 and a b r o a d e r  a b s o r p t i o n  n e a r  870cm-1 w i t h  a 

complex s t r u c t u r e  s u p e r i m p o s e d .  

D O P I N G  LEVEL A N D  TEMPERATURE DEPENDENCE 

Main r e s u l t s  a r e  shown r a t h e r  t h a n  a d e t a i l e d  d i s c u s -  

s i o n .  

X 

.The i n t e n s i t y  of  t h e  1 3 7 0 ~ m - ~  mode a s s o c i a t e d  

w i t h  t h e  number o f  c h a r g e d  centers  increases  w i t h d o p i n g  
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304 A. MONTANER, A. ES SBAI AND M. QALTIER 

F i g u r e  1 
.1. 2 ,  3 . 5 . 6 .  7 i n  t o l u e n e  s o l u t i o n .  
. 4  i n  c a r b o n  d i s u l o h i d e  s o l i l t i o n  ( p o i n t  t h a t  t h e  bands  

A b s o r p t i o n  s p e c t r a  of MoC15doped CHx 

a t  730, 970,  1600 d u e  
mussing.  

The i n t e n s i t y  o f  t h i s  

m d e  i n c r e a s e s  w i t h  

d e c r e a s i n g  t e m p e r a t u r e  

F i g  2. 

t o  t o l u e n e  s o l v a t e d  i o n  are 

FIGURE 2 
t e m p e r a t u r e  f o r  d i f f e r e n t  d o p i n g  l e v e l .  1 . 2 . 3  12doped 

S t r e n g h  v a r i a t i o n  of t h e  1370cm-’rnode w i t h  

4 . 5 . 6 . 7 . 8  Mo C 1 5  doped CHx CHx 
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INFRARED MODES OF CHARGED SOLITONS 305 

1.n 

I.¶ 

o.n 

FIGURE 3 

I 

A b s o r p t i o n  s p e c t r a  of MoC15 doped CHx i n  t o -  
l u b n e  s o l u t i o n  : 1 ( 3 0 0 K ) .  2 ( 4 . 2 K )  

. The b r o a d  band ( b a n d w i d t h  d 2 0 0 ~ m - ~ )  s t r o n g l y  depen-  

d e n t  of d o p a n t  c o n c e n t r a t i o n  ( F i g  1) arid t e m p e r a t u r e  

( F i g  3 . 4 )  is t h e  p i n n i n g  modeaf  c h a r g e d  s o l i t o n s .  

- F r e q u e n c i e s  a r e  s h i f t e d  t o w a r d s  low e n e r g i e s .  

FIGURE 4 
of EloCl dsned CDx i n  c a r b o n e  d i s u l p h i d e  s o l u t i o n  
1 (300K5; 2 ( 2 2 0 K ) .  3 (160K) 4 ( 4 . 2 K )  

E v o l u t i o n  of 1 3 7 0 ~ m - ~ ,  and low f r e q u e n c y  modes D
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306 A. MONTANER, A. ES SBAI AND M. GALTIER 

F I G U R E  5 A b s o r p t i o n  s p e c t r a  of doped CDx a : w i t h  
I o d i n e  b :  w i t h  MoC15 i n  t o l u e n e  s o l u t i o n  

The super imposed  

s t r u c t u r e  c a n  be 'A 

a n a l y s e d  i n t o :  l o c a -  

l i s e d  o r  r e s o n a n t  

modes of t h e  c h a i n  

( 7 3 0 - 8 2 0 ~ r n - ~ )  

. I n t e r n a l  modes 1.9 

of d o p a n t  s p e c i e s  

( 9 0 6 - 5 7 C ~ m - ~ )  o r  

s o  1 vat ed i o n  

(977cm-'1 F i g  5. 
S i m i l a r  r e s u l t s  w e -  o.o 

re o b t a i n e d  w i t h  i o -  

d i n e  d o p i n q ( F i g  6 )  

FIGURE 6 A b s o r p t i o n  s p e c t r a  Of I o d i n e  doped C H x (  2.3.4. 
5) 1 undoped t r a n s  sample .  
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