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I. INTRODUCTION 

Electron scattering by molecules is important from a funda
mental point of view as well as for many applications to practical 
concerns. An electron is the most elementary possible probe of a 
target. An electron scattering experiment can yield both struc
tural and spectral information. From the chemist's point of view 
the spectral information obtainable this way is often invaluable 
because the selection rules of photon spectroscopy are inoperative. 
In particular, at impact energies up to about 100 eV, many optically 
forbidden transitions appear very strongly in electron impact 
spectroscopy. 1 ,2 The energy range from 10-100 eV is thus a very 
important one for chemistry, and it is often called the intermediate 
energy range for electron scattering. 3 Data on electron scattering 
cross sections at energies below 100 eV are also required for under
standing electron mobilities, discharges, flames, radiation 
chemistry and radiation biology, electron-impact laser initiation, 
magnetohydrodynamic power generators and other devices containing 
plasmas, the atmosphere of the planets (especially the upper atmos
phere of the earth), the interstellar medium, and stars {including 
the sun).4,5 

The present article is concerned with modelling the effective 
interaction potential between a scattering electron and a molecule 
for collision energies of about 100 eV or less. This is the first 
step in the effective-potential approach to calculating the transi
tion probabilities and scattering cross sections. The effective 
potential is much more complicated for low and intermediate energy 
than for the very high energies used for electron diffraction 
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