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Synopsis 

Formulae for approximate calculation of excitation cross sections for optically 

disallowed transitions are discussed. It is shown that the formula previously given by 

Drawin can be used in a different manner than pointed out by this author. This 

different manner seems to give reasonably accurate cross sections for small energies 

of the incident electrons, and gives the correct high energy limit. A comparison is made 

between approximate cross sections calculated here and already known Born cross 

sections. 

Introduction. Knowledge of excitation and ionization cross sections of 
atoms is important in astrophysics and plasmaphysics. Experimentally 
determined cross sections are only available for a restricted number of 
transitions, in most cases only from the ground state. Theoretical calcu- 
lations of cross sections are very complicated and have also been carried 
out only for a limited number of transitions. The results of such calculations 
are generally not very well in agreement with experiment for small energies 
of the impinging electrons. Approximate calculation of cross sections with 
simple empirical formulae often gives better results than complicated 
theoretical calculations. In previous papers we considered ionization and 
optically allowed excitation of atomsl). In this paper we consider optically 
disallowed excitation of atoms without exchange. Hence we restrict our- 
selves here to transitions such as H Is + 2s, 3s, 4s, 3d, 5f; H 2p + 3p, 6f; 
He 11s --f 3iS, 3iD, 4iD; we neglect exchange in these transitions and do 
not consider transitions such as He 11s ---f 2sS, 33P, 33D. 

Em@ical formulae. Scanlon and Milford2) have given empirical 
formulae for quadrupole excitation. These formulae can be used for ap- 
proximate calculation of cross sections for small electron energies El, if the 
values of the cross section for two sufficiently large electron energies El 
are known. Their formulae can also be used if the cross section for one 
sufficiently large electron energy El and simultaneously the quadrupole matrix 
element are known. However, these authors pointed out themselves that 
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