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DETERMINATION OF SMALL-ANGLE ELECTRON DIFFERENTIAL CROSS SECTIONS FROM 

THEIR LARGER ANGLE MEASUREMENTS 
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W e demons t ra t e h o w smal l -ang le electron 
di f ferent ia l cross, sect ions (DCSs ) for bo th opt ica l ly 
a l l owed a n d fo rb idden t r ans i t i ons can be de te rmined 
accurate ly f rom t h e i r more re l i ab ly measured larger 
angle d a t a [1]. T h e procedure is pa r t i cu la r l y effective 
for e lectron i m p a c t energy f rom near th resho ld to 
about t en t imes th r e sho l d . E x a m p l e s are g iven for 
measured t r a n s i t i o n s i n L i [2], N a [3], M g [4], X e [5], 
H g [6], B a [7] a n d N 2 O [8]. V a l u e s of D C S s at a n d 
near zero s ca t t e r ing angles , a dif f icult angu l a r regime 
to access expe r imenta l l y , are recommended. Some 
i l l u s t r a t i v e examples are shown i n the f igures. 

F i g . (a) shows the G O S 1 f rom the D C S 
measuremen t o f Z u b e k et.al. [6], ve rsus K 2 for the H g 
6 1 S - 6 1 P t r a n s i t i o n at 12.2 a n d 15eV. T h e 
m e a s u r e m e n t i s a t 10°, 2 0 & , 30°, 40° a n d 50° at bo th 
energies. C l ea r l y , the d a t a po ints can be connected 
by s t r a i g h t l ines u p to 50°. T h u s , the D C S s at θ = 0° 
can be ob ta ined f r o m the l a rge r angle da ta . 

F i g . (b) g ives r e su l t s for the X e 5 p 5 ( 2 P 3 / 2 ) 6 S exc i tat ion 
from the m e a s u r e m e n t of E s t e r and K e s s l e r [5]. T h e 
data po in t s a t 15, 30 , 40 a n d 80eV can be cont inued 
through s t ra i gh t l i n es to θ = 0°. Note tha t the l inear 
region s h r i n k s to n e a r zero degree w i t h increas ing 
energy. F o r e xamp l e , a t IOOeV da ta n e a r θ = 0 o are 
necessary for r e l i ab l e con t inua t i on . The S u z u k i et.al. 
[5] d a t a a t 100eV demonst ra tes t h i s very we l l (not 
shown). 

In F i g . (c) is p r esen t ed the G O S (arb i t rary un i t s ) , 
from the D C S m e a s u r e m e n t [8], for the N 2 O 2 1 Σ s ta te . 
The d a t a a t 15, 20 , 30 a n d 50eV are character is t ic of 
dipole f o rb idden t r a n s i t i o n s ; the i r zero degree d a t a 
points c an be connected by a s t ra ight l ine (see Z . 
Fe l f l i a n d A Z . Mse zane ) . T h e ar rows ind icate t h a t 
the d a t a po in ts corresponding to 0° a t 15, 20 a n d 
30eV requi re l owe r ing for compat ib i l i t y w i t h the 
others. W i t h i n e x p e r i m e n t a l errors, the d a t a po in ts 
at 15, 20 a n d 3 0 e V l i e on s t ra i gh t l ines up to beyond 
20° w h i l e for those a t 50 a n d 80eV the s t ra ight l ines 
cover ang les on l y u p to 10°. 
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