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INTEGRAL CROSS SECTIONS FOR ELASTIC AND INELASTIC 
SCATTERING OF ELECTRONS BY ARGON AND XENON ATOMS* 

D . F i l i p o v i c , B.Marinković, V . P e j c e v and L.Vušković 

I n s t i t u t e o f P h y s i c s , P.O.Box 5 7 , 1 1 0 0 1 B e o g r a d Y u g o s l a v i a 

I n t e g r a l c r o s s s e c t i o n s f o r e l a s t i c and i n e l a s t i c 
s c a t t e r i n g o f e l e c t r o n s by a r g o n and xenon atoms has been 
c a l c u l a t e d f o r a l l m e a sured c u r v e s r e p o r t e d i n r e f e r e n c e s 
(1 ) and ( 2 ) . I n e l a s t i c s c a t t e r i n g h as been measured up t o 5o 

o r 1 0 o . S i n c e t h a t s m a l l e n g l e s c a t t e r i n g i n f l u e n c e a l o t t o 
i n t e g r a l c r o s s s e c t i o n , e x t r a p o l a t i o n o f e l a s t i c c r o s s s e c -
t i o n c u r v e s h a v e been done w i t h a s p e c i a l c a r e . 

I n F i g u r e 1. a r e shown e l a s t i c i n t e g r a l c r o s s s e c t -
i o n s f o r xeno n atom. We e s t i m a t e t h a t t o t a l e r r o r i s n o t 
l a r g e r t h a n 2 5 % . I n t h e same f i g u r e a r e p r e s e n t e d i n t e g r a l 
e l a s t i c c r o s s s e c t i o n s o f t h e o t h e r a u t o r s ( 3 , 4 ) as w e l l a s 
t o t a l c r o s s s e c t i o n s o f J o s t ( 5 ) e t a l . T o t a l c r o s s s e c t i o n s 
a r e p r e f o r m e d w i t h h i g h a c c u r a c y ( t o t a l e r r o r 5%) and s e r v e 
as a g u i d e f o r c a l c u l a t e d i n t e g r a l c r o s s s e c t i o n s . I n t h e 
e n e r g y r e g i o n where t h e i o n i z a t i o n p r o c e s s e s a r e s i g n i f i c a ­
n t , d i f f e r e n c e b e t w e e n t o t a l and i n t e g r a l e l a s t i c c r o s s 
s e c t i o n s a r e much l a r g e r . 

The example o f i n e l a s t i c i n t e g r a l c r o s s s e c t i o n s i s 
shown i n F i g u r e 2 . D a t a f o r t h e f i r s t f o u r i n e l a s t i c t r a n s -
i t i o n s i n a r g o n ( 4 s [ 3 / 2 ] o

2 , 4 s [ 3 / 2 ] o
1 , 4s ' [ 1 / 2 ] o

o , 4 s ' [ 1 / 2 ] o
1 ) 

a r e p r e s e n t e d t o g e t h e r w i t h r e s u l t s o f o p t i c a l m e a s u r e n e n t s 
o f McConkey and D o n a l d s o n ( 6 ) w h i c h a r e c o r r e c t e d f o r c a s c a d e 
and M e n t a l l a n d Morgan ( 7 ) i n c l u d i n g c a s c a d e . Agreement w i t h 
t h e s e two o p t i c a l measurements and FOMB t h e o r y o f P a d i a l e t 
a l , ( 8 ) i s b e t t e r t h a n w i t h e x p e r i m e n t o f C h u t j i a n and 
C a r t w r i g h t ( 9 ) . 

Up t o d a t e t h e r e i s o n l y measurement o f W i l l i a m s e t 
al.(3) o f d i f f e r e n t i a l and i n t e g r a l c r o s s s e c t i o n s f o r i n e l a s -
t i c s c a t t e r i n g o f 20 eV i m p a c t e n e r g y e l e c t r o n s by xeno n . 

* S u p p o r t e d by RZN SRS Y u g o s l a v i a and p a r t l y b y 
NBS (G) 2 6 0 , USA 
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F i g . 1 . E l a s t i c i n t e g r a l c r o s s s e c t i o n s f o r xenon atom. 
C i r c l e s (o) a r e p r e s e n t d a t a , t r i a n g l e s (Δ) R e g i s t e r 
e t a l . ( R e f . 4 ) , a s t e r i c s (*) W i l l i a m s e t a l . ( R e f . 3 ) , 

c r o s s e s (x) t o t a l c r o s s s e c t i o n s o f J o s t e t a l . ( R e f . 5 ) . 
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F i g . 2 . I n t e g r a l c r o s s s e c t i o n s f o r t h e f i r s t f o u r i n e l a s t i c 
t r a n s i t i o n s i n a r g o n . C i r c l e s (o) a r e p r e s e n t d a t a , 
f i l l e d c i r c l e s (o) e x p e r i m e n t a l r e s u l t s ( R e f . 9 ) , 
s o l i d l i n e (----) FOMB t h e o r y ( R e f . 8 ) , d e s h l i n e (----) 
o p t i c a l e x p e r i m e n t i n c l u d i n g c a s c a d e ( R e f . 7 ) , d o t l i n e 
("*) o p t i c a l e x p e r i m e n t c o r r e c t e d f o r c a s c a d e 
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S i g n i f i c a n t d i s a g r e e m e n t e x i s t b etween o u r r e s u l t s and t h o s e 
o f W i l l i a m s e t a l . i n b o t h e l a s t i c and i n e l a s t i c c r o s s 
s e c t i o n s . F u r t h e r e x p e r i m e n t a l a s w e l l a s t h e o r e t i c a l i n v e s -
t i g a t i o n s a r e r e q u e s t e d . 
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