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ABSOLUTE CROSS SECTIONS FOR THE 54.4 eV ELECTRON SCATTERING BY SODIUM ATOM 

B . M a r i n k o v i ć , V .Pe j čev , D . F i l i p o v i ć , I . č a d e ž , and L .Vu š kov i ć 

I n s t i t u t e o f 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 

D i f f e r e n t i a l c r o s s s e c t i o n s (DCS) f o r the e l a s t i c 

and i n e l a s t i c e l e c t r o n s c a t t e r i n g have been o b t a i n e d f o r 

54.4 eV impact e n e r g i e s and f rom - 3 0 ° t o +150 s c a t t e r i n g 

a n g l e s . The r e s o l v e d and s t u d i e d e x c i t e d s t a t e s were 3 2 P , 

4 2 S , 3 2D and 4 2 P . 

The c r o s s ed e l e c t r o n beam - atom beam techn i que was 

employed and the e l e c t r o n s p e c t r o m e t e r used i n these mea-

surements was d e s c r i b e d i n d e t a i l e l s e w h e r e 1 , 2 . 

F i r s t , r e l a t i v e DCS f o r e l a s t i c and each i n e l a s t i c 

f e a t u r e were o b t a i n e d . In these measurements checks were 

done to a v o i d doub le s c a t t e r i n g , the beckground count s 

were s u b s t r u c t e d f rom s i g n a l , z e ro ange p o s i t i o n was 

de te rm ined u t i l i z i n g s ymmetr i ca l c o u n t - r a t e s of p o s i t i v e 

and n e g a t i v e s c a t t e r i n g a n g l e s , and da ta were c o l l e c t e d 

f o r t h r e e d i f f e r e n t d i s t a n c e s of a tomic source f rom the 

i n t e r a c t i o n r e g i o n to check i f t he re were i r r e g u l a r i t i e s 

i n shape of a tomic beam. 

A f t e r t h a t , r e l a t i v e c r o s s s e c t i o n s up to 20° f o r 

the e x c i t a t i o n of the re sonant 3 2 P s t a t e were conve re ted 

to 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 h t s (GOS) which were n o r 

m a l i z e d to o p t i c a l o s c i l l a t o r s t r e n g h t (00S) f o r ze ro 

squared momentum t r a n s f e r , K 2 = 0 . N o r m a l i z e d GOS f o r the 

3 2 P s t a t e were then c o n v e r t e d to a b s o l u t e DCS. A b s o l u t e 

DCS f o r the e l a s t i c s c a t t e r i n g and the o t h e r e x c i t e d s t a -

te s were de te rm ined f rom i n t e n s i t y r a t i o s to the 3 2 P 

s t a t e . 

The a b s o l u t e DCS f o r the e x c i t a t i o n of the 3 2 P s t a t e 

i s shown i n F i g u r e 1. P r e s e n t r e s u l t shows good agreement 

w i t h the p r e v i o u s measurements o f S r i v a s t a v a and Vuškov ic . 

The e x p e r i m e n t a l r e s u l t of Buckman and Teubner^ are l ower 

then o u r s , w h i l e the t h e o r e t i c a l r e s u l t o f M i t r o y e t a l . 5 

are above ours a t l a r g e r s c a t t e r i n g a n g l e s . 

P r e s en t e l a s t i c DCS a re i n b e t t e r agreemnent w i t h 

the r e s u l t s o f Teubner e t a l . 6 then w i t h those of S r i v a s -

tava and Vu škov i ć 3 a l t hough our DCS do not e x i b i t so deep 

minimum a t 110° as o b t a i n e d by Teubner a t a l . E l a s t i c DCS 

c a l c u l a t e d by M i t r o y e t a l .5 a re h i g h e r as compared to 

ou r s . 

For the 4 2 S s t a t e DCS are above those o b t a i n e d by 

S r i v a s t a v a and Vuškov i ć 3 and those c a l c u l a t e d by Msezane 

e t a l . ' ' but minimum a t 110° i s deeper i n our measurements. 

There i s no a v a i l a b l e data f o r DCS f o r the 3 2D and 4 2 P 

s t a t e s to be compared w i t h . 

ο t h i s expe r iment +Buckman and Teubner 1979 

Δ S r i v a s t a v a and Vu škov i ć x M i t r o y e t a l . 1987. 
1980. 

A l l DCS were e x t r a p o l a t e d to 180° and i n t e g r a t e d to 

o b t a i n a b s o l u t e ICS, momentum t r a n s f e r c r o s s s e c t i o n s and 

v i s c o s i t y c r o s s s e c t i o n s . 
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