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ANGULAR DISTRIBUTION OF ELECTRONS SCATTERED BY ARGON ATOM* 

D. Filipović, V. Pejcev, Β. Marinković and L. Vušković 
I n s t i t u t e of Physics, P.O.Box 57, 11001 Beograd 1 Yugoslavia 

E l e c t r o n impact s c a t t e r i n g by rare-gas atoms have been 
of great i n t e r e s t since 1930's. But only r e c e n t l y d i f f e r e n t i a l 
cross s e c t i o n i n v e s t i g a t i o n s of argon atom approached the whole 
intermediate energy region. E l a s t i c s c a t t e r i n g of S r i v a s t a v a et 
al. ( 1 ) summarizes e a r l i e r r e s u l t s ; data by Chu t j i a n and Cartw-
r i g h t ( 2 ) include 23 e l e c t r o n i c s t a t e e x c i t a t i o n cross s e c t i o n s . 
The lowest four e x c i t e d s t a t e s have been t h e o r e t i c a l l y t r e a t e d 
by P a d i a l et al. ( 3 ) 

We stu d i e d argon atom using a crossed e l e c t r o n beam-gas 
s c a t t e r i n g technique. For these measurements an e l e c t r o n impact 
spectrometer has been used. Since our apparatus has not been 
described i n the l i t e r a t u r e so f a r , some of i t s performances w i l l 
be given here. The vacuum chamber has a double yu-metal s h i e l d , 
and r e s i d u a l magnetic f i e l d i s l e s s than 1 0 - 7T. With o i l d i f f u -
sion pumps the background pressure i s about 2 χ 1 0 - 5

m barr. The 
monochromator and analyzer have 180° s p h e r i c a l condensor s e l e c -

tor and c y l i n d r i c a l d i s p e r s i o n elements described by Chutjian
( 4 ) , 

both d i f f e r e n t i a l l y pumped. The primary beam current i s of the 
order of 10-9 A. The o v e r a l l energy r e s o l u t i o n i s about 40 meV. 
The s c a t t e r i n g angle (Θ) can be changed from -30° to 150°. The 
e l e c t r o n s c a t t e r i n g i n t e n s i t i e s as a f u n c t i o n of energy l o s s 
(AE) at f i x e d impact energies ( E 0 ) and f i x e d s c a t t e r i n g angles 
were measured by multichannel s c a l i n g techniques. 

With the impact energy of 20 and 80 eV we measured the angular 
d i s t r i b u t i o n of i n e l a s t i c processes i n energy l o s s range from 
11.5 eV to 13.6 eV. T y p i c a l energy l o s s s p e c t r a i s shown i n 
F i g . 1. The f i r s t f i v e and the l a s t peak i n the f i g u r e belong to 
e x c i t a t i o n of only one s t a t e and we looked f o r t h e i r angular d i s -
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t r i b u t i o n s . Other peaks c o n t a i n i n g many t r a n s i t i o n s w i l l be 
analyzed l a t e r on. We measured the angular d i s t r i b u t i o n f o r 
e x c i t a t i o n of the 4 s ' [1/2]0

1 s t a t e (the f o u r t h i n the f i g u r e ) 
separately and normalized to the absolute cross s e c t i o n scale 
using a t h e o r e t i c a l value of P a d i a l et al. ( 3 ) at 60°. At t h i s 
angle the i n f l u e n c e of the geometrical c o r r e c t i o n i s n e g l i g i b l e 
and the experimental value of C h u t j i a n and Cartwright ( 2 ) i s ve
ry c l o s e , too. R e l a t i v e i n t e n s i t i e s of d i f f e r e n t i a l s c a t t e r i n g 
f o r e x c i t a t i o n of s t a t e s 4s [ 3 / 2 ] ° , 4 s [ 3 / 2 ] ° , 4 s ' [ 1 / 2 ] ° 4p[1 / 2 ] 1 

and 4p ' [ 1 / 2 ] o were normalized with respect to the 4 s ' [ l / 2 ] ° 

t r a n s i t i o n . 
In a d d i t i o n to t h i s we have a l s o measured the angular dis

t r i b u t i o n of 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 and obtained a good 
agreement with other a v a i l a b l e data. ( 1 ) 
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