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I m p u r i t y  s c a t t e r i n g  p o t e n t i a l  

Vqu i s  t he  momentum g rad ien t  o f  t h e  
d i spe rs ion  r e l a t i o n  EQ. (37), and dSQ i s  a 
volume element appropr ia te f o r  i n t e g r a t i n g  
over t h e  momentum sur face de f i ned  by u=O. 
the  e lec t rons  l ose  momentum, they d r i f t  i n  
t h e  d i r e c t i o n  o f  '€ and d i s s i p a t e  energy. 
One may ob ta in  oXx by i d e n t i f y i n g  t h i s  
power d i s s i p a t i o n  w i t h  ohmic l oss ,  i n  t h e  
manner 

As 

- 
e . . ( - )  - d P  08 = Q I x  G ' L ~  (40)  

d l  

For ease o f  i n t e r p r e t a t i o n ,  I s h a l l  assume 
t h a t  V Q  i s  constant  and express o x x  i n  
terms o f  t he  c l a s s i c a l  c o n d u c t i v i t y  

i n  the  manner 

R, ca l cu la ted  f o r  s i m p l i c i t y  us ing  t h e  sum 
r u l e  S t o t a l ( Q )  g iven by  EQ. (26). i s  
p l o t t e d  w i t h  and w i thou t  e x c i t o n  b i n d i n g  i n  

F ig .  3. 
c o n d u c t i v i t y  p ropor t i ona l  t o  

exp[- -(7)'] and a peak va lue of o rde r  1. 

The s i n g u l a r i t y  a t  0.022 i s  a r e a l  e f f e c t  
caused by the compet i t ion between t h e  e x c i t o n  
b i n d i n g  forces and d i p o l e  force.  

when /%I Q a. = 6.4. which can be seen 
f rom Fig. 1 t o  be w e l l  ou ts ide  t h e  c o r e  
repu ls ion  region. 
REFERENCES 

One sees i n  bo th  cases a l o w - f i e l d  

1 2 6  

2 eaOIEl 

I t  occurs 

R .  8. Laughlin, Phys. Rev. L e t t .  50 
(1983) 1395. 
R. 8. Laughlin, Surf.  Sci.  141 (1984) 11; 
Springer Series i n  S o l i d  S ta te  Sciences 
53 (1984) 279. 
D. C. Tsui. H. L. Stormer and A. C. 
Gossard, Phys. Rev. L e t t .  48 (1982) 1559. 
Yu A. Bychkov, 5 .  V. I o r d a n s k i i  and G. M. 
Eliashberg, Sov. Phys. JETP L e t t .  33 
(1981) 143; C. K a l l i n  and B. I .  HaGer in .  
submitted t o  Phys. Rev. 8.  
F. J. Rogers, 3. Chem. Phys. 73 (1980) 
6272. 
J. P. Hansen, 6. M. T o r r i e  and P. 
V ie i l l e fosse ,  Phys. Rev. 5, (1977) 2153. 
B. I .  Halperjn. Phys. Rev. Le t t . ,  52 
(1984) 1583. 
J. P. Hansen and D. Levesque, J. Phys. 

M. B. Cage, R. F. Dziuba, B. F. F i e l d ,  E. 
R. W i l l i a m s ,  S .  M. G i r v i n .  A. C. Gossard, 
0. C. Tsui. and R. J. Wagner, Phys. Rev. 
Le t t .  51 (1983) 1374; 0. Heinonen. 0. L. 
T a y l o r a n d  5.  M. Gi rv in ,  Phys. Rev. 
(Sept., 1984, i n  press). 

(1981) L603. 

dimensionless e l e c t r i c  f i e l d  a V2) €/e. 
F ig .  3. R, as defined i n  EQ. 

The d o t t e d  and s o l i d  curves a re  c a l c u l a t e d  
w i t h  and w i thou t  the e x c i t o n i c  b ind ing,  
r e s p e c t i v e l y  . 


