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DIFFERENTIAL CROSS SECTIONS FOR THE ELECTRON EXCITATION OF 
SODIDM ATOM AT 54.4 eV IMPACT ENERGY 

B. M a r i n k o v i c , V.Pejcev, D. F i l i p o v i c , I. Cadez and L. V u s k o v i c 

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

A b s o l u t e DCS f o r t h e e l a s t i c and t h e 3 2P, 4 2S, 3 2D and 4 2P 
e x c i t e d s t a t e s of sodium atom have been o b t a i n e d f o r 54.4 eV 
e l e c t r o n impact energy and from 0° t o 150° s c a t t e r i n g a n g l e s . 
A l t h o u g h sodium have been w i d e l y i n v e s t i g a t e d s t i l l , t h e 
d i s c r e p a n c i e s e x i s t between d i f f e r e n t e x p e r i m e n t a l as w e l l as 
t h e o r e t i c a l d a t a . 
The e x p e r i m e n t have been performed i n c r o s s e d beam 
arrangement. The a p p a r a t u s d e s c r i b e d i n more d e t a i l s e l s e w h e r e 
(D.Filipović, V.Pejčev, B.Marinković and L.Vusković, F i z i k a 
Supplement, 1988 t o appear) c o n s i s t s of h e m i s p h e r i c a l e l e c t r o n 
monochromator and an i n d e p e n d e n t l y r o t a t a b l e energy a n a l y z e r . 
An a t o m i c beam has been produced by a r e s i s t i v e l y h e a t e d oven. 
The s t a n d a r d w o r k i n g t e m p e r a t u r e of t h e oven was about 600 K 
c o r r e s p o n d i n g t o 5 Pa vapour p r e s s u r e . The c o r r e c t i o n s f o r t h e 
e f f e c t i v e p a t h l e n g h t were done due t o t h e i n t e r a c t i o n volume 
v a r i a t i o n w i t h t h e s c a t t e r i n g a n g l e . 
The r e l a t i v e DCS of each s t a t e have been measured s e p a r a t e l y . 
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To o b t a i n a b s o l u t e s c a l e DCS f o r t h e 3 P s t a t e were c o n v e r t e d 
i n t o g e n e r a l i z e d o s c i l l a t o r s t r e n g t h s and f i t t e d t o o p t i c a l 
o s c i l l a t o r s t r e n g t h . The a b s o l u t e s c a l e f o r t h e o t h e r f e a t u r e s 
was o b t a i n e d from t h e measurements o f i n t e n s i t y r a t i o s on t h e 
e n e r g y - l o s s s p e c t r a a t p a r t i c u l a r angle. The c o m p a r i s i o n of 
our r e s u l t s with the other a v a i l a b l e d a t a i n d i c a t e s 
s a t i s f e c t o r y agreement with the p r e v i o u s e x p e r i m e n t s by 
S.K.Srivastava and L.Vuskovic (J.Phys.B 13 (1980) 2633)for the 
3 2P and the 4*S states and with P.J.O. Teubner, S.J.Buckman 
and C.J.Noble, (J.Phys.B 11 (1978) 2345) f o r the e l a s t i c 
s c a t t e r i n g . The l a r g e a n g l e s c a t t e r i n g with the e x c i t a t i o n of 
t h e 3 2P s t a t e does n o t e x h i b i t l a r g e v a l u e s as p r e d i c t e d by 
r e c e n t CC4 c a l c u l a t i o n s by J . M i t r o y , I.E.McCarthy and 
A . T . S t e l b o v i c s , ( J . P h y s . B 20 (1987) 4827). 

This work i s s u p p o r t e d by t h e R e p u b l i c C o u n c i l of 
Sci.Res. of SR S e r b i a , Y u g o s l a v i a , and by t h e U.S.-Yugoslav 
J o i n t Fund f o r Sci.and Tech.Cooperation, i n c o o p e r a t i o n w i t h 
the N a t i o n a l Bureau of S t a n d a r d s under G r a n t No. JFP 598. 


