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MOMENTUM TRANSFER CROSS SECTIONS FOR THE ELECTRON-IMPACT EXITATION 
OF ARGON, KRYPTON and XENON ATOMS 

D.Filipović, V.Pejčev, B.Marinković and L.Vušković 

I n s t i t u t e of P h y s i c s , P.O.Box 57, 11001 B e l g r a d e , Y u g o s l a v i a 

A c r o s s e d e l e c t r o n - a t o m beam c o l l i s i o -
n a l t e c h n i q u e h a s been u s e d t o s t u d y t h e 
e l e c t r o n s c a t t e r i n g by A r g o n [ l ] , K r y p t o n [ 2 ] 
and Xenon [3] atoms. The s c a t t e r i n g a n g l e s 
r a n g e d f r o m 5° t o 150°, and t h e e n e r g y r e s o 
l u t i o n was b e t w e e n 4 0 meV and 6 0 meV. 

N o r m a l i z e d , a b s o l u t e d i f f e r e n t i a l cross 
s e c t i o n s (DCS-s) have been o b t a i n e d f o r a 
number o f i n c i d e n t - e l e c t r o n e n e r g i e s ( E O ) 
f r o m 15 eV t o 80 eV. I n t h e same e n e r g y re-
g i o n a n g u l a r d i s t r i b u t i o n s o f i n e l a s t i c a l l y 
s c a t t e r e d e l e c t r o n s have been measured. On 
the b a s i s of e l a s t i c - t o - i n e l a s t i c ( s t a t e s 
4 S ' [ 1 / 2 ] 1 , 5s [3/2] and 6s [3/2] of A r , K r 
and Xe atoms, r e s p e c t i v e l y ) i n t e n s i t y r a t i o s , 
measured i n s e p a r a t e s e r i e s of e x p e r i m e n t s , 
r e l a t i v e i n e l a s t i c DCS-s were p u t on t h e 
a b s o l u t e s c a l e . 

To o b t a i n a momentum t r a n s f e r c r o s s 
s e c t i o n (σ ) , DCS f o r a s e p a r a t e e l e c t r o n i c 

m 
s t a t e (σ) was e x t r a p o l a t e d t o θ = 0

O and 
θ = 180° s c a t t e r i n g a g l e s , and f o r m u l a 

was u s e d , where ΔΕ i s t h e e x i t a t i o n e n e r g y 
of given state. Our results are obtained by 
numerical integration of the given formula 
and presented in the figures by circles with 
maximum-error bars. 

C o m p a r i s o n w i t h t h e o t h e r a v a i l a b l e 
d a t a show t h a t agreement w i t h t h e F i r s t -

- order-many-body t h e o r y (FOMBT) r e s u l t s by 
P a d i a l e t a l . [4] f o r A r g o n a s w e l l a s by 
M e n e s e s e t a l . [5] f o r K r y p t o n i s b e t t e r t h a n 
agreement w i t h t h e e x p e r i m e n t a l r e s u l t s by 
C h u t j i a n e t a l . [6] f o r A r g o n and by T r a j m a r 
e t a l . [7] f o r K r y p t o n . 

The i n t e r m e d i a t e i n c i d e n t - e n e r g y re-

g i o n i s o f i n t e r e s t f o r c o m p l e t i n g a s y s t e -

m a t i c s u r v e y o f e l e c t r o n - n o b l e - g a s - a t o m s 
c o l l i s i o n p r o c e s s e s . T h e s e r e s u l t s can be 
a p p l i e d i n P l a s m a P h y s i c s f o r e l e c t r o n - e n e r -

gy d i s t r i b u t i o n f u n c t i o n s d e t e r m i n a t i o n , ne-

g a t i v e d i f f e r e n t i a l c o n d u c t i v i t y i n v e s t i g a -

t i o n e t c . I n t h e a n a l y s i s o f e l e c t r o n t r a n s -

p o r t c o e f f i c i e n t s , t h e s e r e s u l t s a r e i m p o r -

t a n t as a complement t o r e s u l t s o b t a i n e d by 
u s i n g swarm t e c h n i q u e ( a t h i g h e r v a l u e s of 
t h e r e d u c e d e l e c t r i c f i e l d , E/N). 

T h i s work i s s u p p o r t e d by t h e U.S. - Y u g o s l a v 
J o i n t Fund f o r S c i e n t i f i c and T e c h n o l o g i c a l 
C o o p e r a t i o n , i n c o o p e r a t i o n w i t h t h e NBS 
(JFP 598) and RZN S r b i j a , Y u g o s l a v i a . 

F i g . 1. Momentum t r a n s f e r c r o s s s e c t i o n s f o r 
A r g o n . The s o l i d l i n e s a r e r e s u l t s 
f r o m FOMBT by P a d i a l e t a l . [ 4 ] and 
t h e f i l l e d c i r c l e s w i t h e r r o r b a r s 
a r e e x p e r i m e n t a l r e s u l t s by C h u t j i a n 
e t a l [ 6 ] . 


