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EXCITATION CROSS SECTIONS FOR XENON ATOM BY ELECTRON IMPACT 

B.Marinković. D.Fi1ipović, V.Pejcev" 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 Beograd, Y u g o s l a v i a 

The knowledge of the exact i n t e g r a l e x c i t a t i o n c r o s s 

s e c t i o n v a l u e s of atoms and molecules by e l e c t r o n impact i s 

r e l e v a n t f o r the understending of many processes in d i s -

charge and plasma and l a s e r media. These c r o s s s e c t i o n s are 

of s p e c i a l . i n t e r e s t in the i n t e r m e d i a t e e l e c t r o n energy 

range where new channels open in the s c a t t e r i n g process. 

These v a l u e s might a l s o serve as a good t e s t f o r v a l i d i t y of 

t h e o r e t i c a l c a l c u l a t i o n s . 

R e l a t i v e d i f f e r e n t i a l c r o s s s e c t i n s (DCS) f o r 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 on xenon atom have been 

o b t a i n e d by the e l e c t r o n spectrometer b r i e f l y d e s c r i b e d 

e a r l i e r 1 . Crossed e l e c t r o n beam - atom beam technique has 

been u t i l i z e d . I n e l a s t i c DCS have been determined at 15, 20, 

30 and 80 eV impact energies and in 5° to 150° angular 

range. 

T h i s work i s supported by RZN SR S r b i j a , Y u g o s l a v i a and by 
NBS (JFP-598),USA 

" a l s o : F a c u l t y of Natural and Mathematical Sciences, 
Kragujevac 
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R e l a t i v e e l a s t i c DCS were put on the a b s o l u t e s c a l e by 

n o r m a l i z a t i o n to the DCS by Register et al .2 at p a r t i c u l a r 

angle. E x t r a p o l a t i n g to 0° f o l l o w i n g Wagenaar et a l .
3 and to 

180
o s c a t t e r i n g a n g l e s i n t e g r a l c r o s s s e c t i n s f o r e l a s t i c 

s c a t t e r i n g were o b t a i n e d . These values with a s s o c i a t e d e r r o r 

bars are p r e s e n t e d in F i g . l (open squares • ). In the same 

f i g u r e t o t a l c r o s s s e c t i o n s by Nickel et a l . 4 ( s o l i d curve 

with open c i r c l e s — O — ) and the sum of p a r t i a l i o n i z a t i o n 

c r o s s s e c t i o n s by Stephan and Mark
5 (dashed curve with open 

t r i a n g l e s .Δ-) are presented. 

Experimental e l a s t i c to i n e l a s t i c i n t e n s i t y r a t i o s were 

used to put r e l a t i v e DCS* f o r the e x c i t a t i o n of s p e c i f i c 

atomic s t a t e on the absolute s c a l e ^ . I n t e g r a l c r o s s s e c t i o n s 

f o r the e x c i t a t i o n of p a r t i c u l a r s t a t e were o b t a i n e d by 

e x t r a p o l a t i n g DCS to 0° and 180° angles and i n t e g r a t i n g over 

f u l l s o l i d angle. These values are presented in F i g . l f o r 

the e x c i t a t i o n of the 6s[3/2]° 2 ( c r o s s e s X ), 6s[3/2]° 2 

( a s t e r i s k s * ) , 6s'[1/2]°=, ( f u l l t r i a n g l e s A ) , 5d[7/23] 

( f u l l squares •) and 5d[3/2]
o

t ( f u l l c i r c l e s · ). 

I n t e g r a l e x c i t a t i o n c r o s s s e c t i o n s f o r the t r a n s i t i o n s 

in which d i p o l e s e l e c t i o n r u l e s are obayed ( * & · ) i n c r e a s e 

s i m i l a r as the i o n i z a t i o n c r o s s s e c t i o n . On the c o n t r a r y , 

when s e l e c t i o n r u l e s are not obayed, e x c i t a t i o n c r o s s sec

t i o n s have maximum at t r e s h o l d energies and decrease with 

e l e c t r o n impact energy. 
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A c o m p a r i s i o n o f t h e p r e s e n t r e s u l t s w i t h t h e p r e v i o u s 

a t 20 eV i m p a c t e n e r g y o b t a i n e d by W i l l i a m s e t a l . 8 

i n d i c a t e s c o n s i d e r a b l e d i s a g r e e m e n t i n v a l u e s b u t g o o d 

a g r e e m e n t i n s h a p e o f DCS. T h e r e a r e a l s o p r e l i m i n a r y 

a b s o l u t e DCS v a l u e s by N i s h i m u r a e t al.9 w h i c h w e r e o b t a i n e d 

u s i n g r e l a t i v e f l o w t e c h n i q u e . The a b s o l u t e v a l u e s a r e c l o s e 

t o o u r s b u t t h e r e i s a d i s c r e p a n c y i n s h a p e . H a y a s h i 1 0 h a s 

e s t i m a t e d t o t a l e x c i t a t i o n c r o s s s e c t i o n s f o r x e n o n i n 

e n e r g y r a n g e f r o m t r e s h o 1 d t o 104 eV. S a t i s f a c t o r y a g r e e m e n t 

e x i s t b e t w e e n o u r r e s u l t s a n d recommended v a 1 u e s f o r 15, 20 

a n d 30 eV b u t f o r 80 eV recommended v a l u e s a r e l o w e r . 
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