ELECTRONIC EXCITATION OF CO BY POSITRON IMPACT
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The development of high resolution
(A E ~ 25 meV FWHM) beam of positrons
using the highly efficient buffer—gas positron
technique (modified Penning-
Malmberg trap) has opened up a new era in the
study of positron physics [1, 2, 3]. The bright
low—energy monochromatic positron beam allows
experimentalists to perform highly sophisticated
scattering experiments where measurements of
state-resolved absolute cross sections for elec-
tronic or vibrational excitations are possible.
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We report in this conference differential and
integral cross sections for the electronic excita-
tion of carbon monoxide CO by positron im-
pact. The calculations were carried out with the
Schwinger multichannel method (SMC), and the
formal aspects of this approach are discussed in
detail elsewhere [4, 5]. In these calculations, we
included six—channel, namely the excited A 'II,
I 'Y~ and D 'A states, and the ground state
X '$*t. We expected to find a resonant fea-
ture in the excitation cross section of the A 'II
state, consistent with the experimental a 11'[9 ex-
citation cross section of the isoelectronic nitro-
gen molecule [2]. Our ab initio e™—CO scatter-
ing calculation did not reproduce the conpicu-
ous resonant-like structure, being consistent with
previous et-Njy scattering calculations [6, 7]. It
could be claimed that present calculation do not
take nuclear motion and the positronium forma-
tion channel into account. The scattering am-
plitudes were improved by combining the SMC
approach (I < 2) with the first Born approxi-
mation (FBA) (I > 3) for the A 'TT and D 'A
states. The I 'Y~ state was calculated only with
the SMC approach (I < 5) since the FBA does
not contribute to the SMC.

In Fig. 1, we present integral excitation cross
sections to the A 'II state and his partial cross
sections.
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Fig. 1. Integral cross section for the
electronic excitation to the A 'II state of
CO by positron impact. Solid line: To-
tal cross section (summed over all sym-
metries). Also shown are the partial cross
sections. Short dashed line: 2% symme-
try; dot-dashed line: 2II symmetry; long
dashed line: 2A symmetry.
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