LOW-ENERGY ELECTRON SCATTERING BY N,O AND CyHy
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There have been several recent theoretical
[1, 2, 3, 4, 5] and experimental [6, 7, 8] studies
of elastic electron collisions with NoO. One fo-
cus of interest has been the well-known II shape
resonance located near 2.2 eV, whose position
has been correcty described by some calculations
[1, 3, 5]. In particular, Winstead and McKoy
presented a procedure to avoid target overcorre-
lation in resonant problems, which located the
II shape resonance at its experimental position.
In general, the various calculated cross sections
agree well with one another, and they also agree
with experiment at energies above ~10 eV, but
at lower energies agreement with experiment is
poorer. As Kitajima et al. pointed out, the
calculated differential cross sections differ most
from the experiment at angles below ~ 60°, as
shown in the figure. Similar behavior was noted
in CoHy and several other molecules that display
low-energy resonances [9].
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Fig. 1. Elastic differential cross sections
for N2O. Solid line, our recent calculation
with a larger number of configurations;
dashed line, results of Ref. [3]; squares, re-
sults of Ref. [7]; circles, results of Ref. [8].

Here we revisit the scattering of low-energy

electrons by NoO and CoHy in order to under-
stand the origin of the discrepancies seen be-
tween theory and experiment in the elastic dif-
ferential cross section. Our calculations employ
the Schwinger multichannel method at different
levels of approximation: static-exchange, static—
exchange plus polarization, and polarization with
multichannel coupling. Our previous calcula-
tions at the static—exchange level indicated that
the inclusion of nuclear motion (stretching and
bending vibrations) does not significantly affect
the behavior of the differential cross sections at
angles below ~ 60°. This behavior is also un-
changed by the inclusion of a few open channels
in the calculation.
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