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THE ENERGY-LOSS SPECTRA OF CADMIUM AUTOIONIZING 

LEVELS EXCITED BY 15 TO 60 eV ELECTRONS 

B.Marinković. V . P e j c e v and D.Filipović 

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 5 7 , Y u g o s l a v i a 

The a u t o i o n i z i n g l e v e l s i n cadmium have been a s u b j e c t of many 

i n v e s t i g a t i o n s u t i l i z i n g d i f f e r e n t t e c h n i q u e s : p h o t o a b s o r p t i o n / 1 / 2 / 3 / , 

e l e c t r o n - e j e c t e d s p e c t r o s c o p y / 5 / 6 / , e l e c t r o n impact i o n i z a t i o n / 6 / . H e r e , we 

p r e s e n t t h e f i r s t h i g h r e s o l u t i o n e n e r g y - l o s s s p e c t r u m of cadmium a u t o i o n i z i n g 

l e v e l s . 

S c a t t e r e d e l e c t r o n s due t o e x c i t a t i o n o f a u t o i o n i z i n g l e v e l s were o b s e r v e d 

from t h e f i r s t i o n i z a t i o n l i m i t (8.994 eV) up t o 18 eV. I n c i d e n t e l e c t r o n 

e n r g i e s were between 15 t o 60 eV. The a n g l e o f o b s e r v a t i o n was from 0° t o 150° 

w i t h r e s p e c t t o t h e i n c i d e n t e l e c t r o n beam. S p e c t r a were o b t a i n e d w i t h an 

e n e r g y r e s o l u t i o n o f a p p r o x i m a t i v e l y 40 meV. 

A c r o s s e d e l e c t r o n - a t o m beam t e c h n i q u e h a s been u s e d i n t h e e l e c t r o n 

s p e c t r o m e t e r a l r e a d y d e s c r i b e d e a r l i e r / 7 / . The a t o m i c beam h a s been p r o d u c e d 

by h e a t i n g Cd m e t a l i n a w i r e h e a t i n g oven t o 3 1 0 ° C 

An e n e r g y - l o s s s p e c t r u m o f cadmium a u t o i o n i z i n g l e v e l s i s shown i n F i g . l . 

I n c i d e n t e l e c t r o n e n e r g y i s 40 eV and a n g l e o f o b s e r v a t i o n i s 5°. On t h i s 

s p e c t r u m a u t o i o n i z i n g l e v e l s w h i c h a r e due t o i n n e r s h e l l e x c i t a t i o n o f one 4d 

e l e c t r o n and due t o s i m u l t a n e o u s e x c i t a t i o n o f two 5 s e l e c t r o n s a r e p r e s e n t . As 

a r e s u l t o f e x c i t a t i o n o f one 4d e l e c t r o n , s e r i e s o f 4 d '
i

5 s
2

(
2

D 3 / 2 . 5 / 2 ) n l t y p e 

a r e o b t a i n e d and s u c h l e v e l s a r e t h e most p r o m i n e n t i n o u r s p e c t r a . L i n e s w h i c h 

a r e due t o s i m u l t a n e o u s e x c i t a t i o n of two 5з e l e c t r o n s can be a t t r i b u t e d t o t h e 

4 d
1 0

5 p n l c o n f i g u r a t i o n s and have much l o w e r i n t e n s i t i e s . C l a s s i f i c a t i o n o f 

t h e s e s t a t e s was g i v e n by M a n s f i e l d / 2 / and P e j f t e v e t a t . / 5 / . L i n e a t 10.83 

eV i s due t o d o u b l e s c a t t e r i n g ( t w i c e t h e e n e r g y l o s s c o r r e s p o n d i n g t o the 

s t r o n g 5
1

P e x c i t a t i o n a t 5.417 e V ) . 
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C o m p a r i n g t h e s e s p e c t r a w i t h e j e c t e d - e l e c t r o n s p e c t r a of P e j c e v e t a l . / 5 / 

w h i c h were s u p e r i o r i n r e s o l u t i o n (20 meV), i t c a n be c o n c l u d e d t h a t t h e r a n g e 

of o b s e r v a t i o n i s e x t e n d e d down t o t h e f i r s t i o n i z a t i o n l i m i t . Most o f l i n e s i n 

t h i s s p e c t r u m a r e o p t i c a l l y a l l o w e d t r a n s i t i o n s b e c a u s e t h e i n c i d e n t e n e r g y i s 

r e l a t i v e l y h i g h and s c a t t e r i n g a n g l e s m a l l . But a t low i n c i d e n t e n e r g i e s and 

l a r g e a n g l e s o f o b s e r v a t i o n o p t i c a l l y f o r b i d d e n l i n e s a r e p r e s e n t In s p e c t r a . 

S t i l l , on t h e s p e c t r u m i n F l g . l t h e r e a r e some o p t i c a l l y f o r b i d d e n l i n e s such 

as 4 d
1 0

5 p
2 3

P 1

3

P 2 and 4 d s

5 s
2

5 p ( J = 2 ) . 

In a d d i t i o n , we have m e a s u r e d 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 

e l e c t r o n impact e x c i t a t i o n o f t h e 4d°5s a

5p
 1

P 1 ,
 3

P1 s t a t e s . DCS a r e put on t h e 

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 t o t h e 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 s . 
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