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the c l a s s i ca l  impact parameter approximation for spherical ly  

s y m e t r i c  sca t te r ing  the reduced d i f f e r e n t i a l  cross sect ion . 

p = 8 s ine  CI(8,E) 

is  a function only of the reduced sca t te r ing  angle 

w i t h  correction t e r m s  t h a t  a r e  negl ig ib le  i n  forward scat ter ing. '  We 

have replot ted together two s e t s  of data fo r  the e l a s t i c  sca t te r ing  of 

He on N e  and Ar: ' the r e s u l t s  of Aberth and Lorents2 i n  the energy 

range 10 to 600 e V  and those of Fuls, Jones, Ziemba and Everhart3 i n  the 

range 25 to 100 keV. 

pseudoeiastic cross sect ion ( i r respec t ive  of the  f i n a l  charge s t a t e  o r  

exc i ta t ion  l eve l  of the Be) as  bes t  representing the def lect ion of the 

p ro jec t i l e  He a s  it passes through the  f i e l d  of the sca t t e re r .  The 

In  the l a t t e r  case we have employed the t o t a l  
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I n  Table I w e  compare the  screening lengths ci deduced from these data 

wi th ' the  predict ions of a simple hydrogenic model i n  which they are 

r e l a t ed  to the  closed-shell ionizat ion po ten t i a l s  I 
i: 

Table 1 

A r  M .90 .93 

L .14 . .18 

. K  L << e .057 

N e  L .70 .79 

K .055? . lo7 

A t  small reduced angles, the  sca t t e r ing  da ta  deviate  from the  pure 

repulsive sca t t e r ing  predicted by (1) i n  the d i r ec t ion  corresponding t o  
. 

+ an a t t r a c t i v e  force,  and the  H e  - A r  data  show a clear rainbow fea ture  . 

a t  Tr = 32 eV-deg from the  same source. We have t r ied to f i t  (a)  the 

deviation from the simple repuls ive curve and (b) the  rainbow angle 7 

by using a polar iza t ion  t e r m  with screening as the  outermost s h e l l  of 
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t he  t a r g e t  is  penetrated: 
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-r/cj r r2 v z - 7 -  1 - e  , (1 + -  +-2 + -  
P O 1  c, 2c; 

-L J J J I  
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where c = ca (Ar )  , = cL(Ne). The re su l t i ng  estimates of the  polar- 
3 

i z a b i l i t y  a are given i n  Table II and compared with Dalgarno and 

Kingston's calculated values.* 

Table 11 . 

a( rainbow) CY( deviation) a( calculated)  

, 

0 , 
A r  1.85 i3 1.65 f :lO i3 1.64 A3 

N e  -- .41 f .04 i3 .395 i 3  
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