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DIFFERENTIAL CROSS SECTIONS FOR ELECTRON OF CADMIUM 
AUTOIONIZING (5p)3 P1 AND (5p)1 P1 

b. Marinković, V . Pejcev ana L.Filipović 

I n s t i t u t e of P h y s i c s , 11CG1 L e l g r a a e 1 F.0.Fox.57, Y u g o s l a v i a 

K 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 o n s (LCS) f o r e l e ­
c t r o n e x c i t a t i o n of cadmium a u t o i o n i z i n g (5p)3 P1 and 
(5p)1 P1 l e v e l s have been obtained at 40 eV impact energy 
and from 2° t o 150° s c a t t e r i n g a n g l e s . I h i s i s an e x t e n ­
s i o n of our p r e v i o u s work on e l e c t r o n s c a t t e r i n g by cadm* 
ium atom . DCS are put on 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 measured 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 s (COS)8 . 

A crossed e l e c t r o n - atom beam technique has been 
used i n the e l e c t r o n spectrometer o p e r a t i n g i n energy 
l o s s mode. O v e r a l l energy r e s o l u t i o n was 50 raeV while 
the angular r e s o l u t i o n of the spectrometer was estima­
t e d t o be 1O - 2 O . Primary beam c u r r e n t was 1-10 nA. An 
e l e c t r o n d e t e c t o r c o l l e c t s s c a t t e r e d e l e c t r o n s at a 
p a r t i c u l a r s c a t t e r i n g angle w i t h r e s p e c t t o the incoming 
e l e c t r o n beam over a s o l i d angle 10-3 s r . 

For two f i x e d energy l o s s e s of 12^065 and 12.610 eV 
angular d i s t r i b u t i o n s of s c a t t e r e d e l e c t r o n s were 
recorded. After s u b t r a c t i n g the background a r i s i n g from 
the ionisation continuum & a p p l y i n g e f f e c t i v e p a t h l e n g t h 
C o r r e c t i o n f a c t o r s r e l a t i v e LCS were obta i n e d . 

D i f f e r e n t i a l cross s e c t i o n s f o r the (5p) 1P 1. s t a t e 
were converted to the 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 
(GOS) and normalized to the o p t i c a l value of 0.53· 
'Ihe measured r a t i o of the (5p)^P^ and (5p)1P1 i s 
2.51 +- 0.50 ( s t a t i s t i c a l e r r o r ) a t 10 O. From t h i s r a t i o 
a b s o l u t e LCS f o r the (5p) 3 P1 s t a t e was o b t a i n e d . I f COS 
i s e x t r a p o l a t e d to zero squarea momentum t r a n s f e r , 
obtained COS i s 0.073 what i s i n accordance w i t h the 
r e p o r t e d 2 value of 0.07. L i i f e r e n t i a l c r o s s s e c t i o s 
and a b s o l u t e e r r o r s are presented i n f i g u r e 1. 

S t a t i s t i c a l e r r o r at each s c a t t e r i n g angle i s 
obtained as a weighted mean of s e v e r a l independent 
measurements. L s t i m a t j d e r r o r s due t o the u n c e r t a i n t y 
of energy s c a l e i s 0.5%, due to the u n c e r t a i n t y of 
angular s c a l e 10%, due to a p p l i e d p a t h l e n g t h c o r r e c t i o n 
f a c t o r and due to the u n c e r t a i n t y of f i t t i n g and 
e x t r a p o l a t i n g on COS 17%. Ihe e r r o r due to the u n c e r t a -
i n t y of i n t e n s i t y r a t i o i s 25% and due to the u n c e r t a -
i n t y of OCS used i n n o r m a l i z a t i o n procedure i s 20%. 
C v e r a l l abso ute e r r o r s presented i n f i g u r e 1 are obta-
i n e d as a square root of the sum of squared e r r o r s 
i n c l u d i n g s t a t i s t i c a l e r r o r f o r each s c a t t e r i n g angle. 

I n t e g r a t e d c r o s s s e c t i o n s ( i n t e g r a l , momentum 
t r a n s f e r and v i s c o s i t y c r o s s s e c t i o n s ) are obtained by 
e x t r a p o l a t i n g DCS to 0O and 180O s c a t t e r i n g angles and 
i n t e g r a t i n g over s o l i d a n g l e . E x t r a p o l a t i o n to 0O i s 
made by usingthe f i t t i n g curve f o r GOS f o r the (5p) 
s l a t e . Obtained i n t e g r a l c r o s s s e c t i o n s are 0.277+0.001 
and 0.117+0.045 x 10-20 mS f o r the ( S p ) 1 P 1 and (5p) 3P 1 

s t a t e s , r e s p e c t i v e l y . 
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Figure 1- D i f f e r e n t i a l cress sections 


