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It is shown that resonance scattering introduces an important contribution to the
broadening and displacement of the Rydberg series in atoms and explains the
presence of oscillations. Analysis of the experimental data permits the
reconstruction of the binding energy of the quasidiscrete level for a negative ion, its
autoionization width, orbital angular momentum, and its multiplicity.
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Fermi's concepti concerning the relationship between the broadening and dis­
placement in the Rydberg series for atoms in an atmosphere of buffer gas and the
characteristics of elastic scattering of slow electrons by atoms, was realized in its most
general form by Alekseev and Sobel'man.2 It has been shown that the concept of quasi­
free electron scattering) corresponds t~ the region of applicability of the impulse ap­
proximation within the framework of the shock broadening theory for calculating the
line displacement ..:1 and width y:
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Here, N is the buffer gas density, n and I are the principal and orbital quantum
numbers of a highly-excited electron, Gn,/ is the radial part of the wave function in the
impulserep!esentation, C(ST) is the spin statistical weight for a system with spin ST'
andfL is the amplitude for the elastic scattering of an electron with orbital momentum
L. Calculations2 taking into account the potential scattering of slow electrons by atoms
led to a good description of experimental data in terms of the broadening and displace­
ment of inert gases in the atmosphere,3 and raised a question concerning the study of
elastic scattering of slow electrons by spectroscopic techniques.

Hpwever, all experiment4 carried out in an atmosphere of alkali element gases led
to unexpeCtedresults: the values for the line width and d;splacement turned out to be
much larger than the best (in a variational sense) theoretical values,2 and had an
oscillatory COmponentfor 10<n < 35. Along with quantitative differences (polariza-
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