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Synopsis Electron and positron scattering from the vibrationally excited H+

2 and H2 molecules were investigated
using the adiabatic-nuclei convergent close-coupling method. Converged results are presented for a range of
vibrationally excited states.

Collision data of electron and positron scat-
tering from vibrationally excited molecules is
particularly important in the modelling of fu-
sion plasmas and in the calculation of gas
and soft-condensed (biological) matter transport
properties. Recent scattering studies indicate
a large dependence on the initial vibrational
state of the molecule [1, 2]. Utilising the ab

initio adiabatic-nuclei convergent close-coupling
(CCC) method, formulated in both the spheri-
cal [1] and spheroidal coordinate systems, we in-
vestigate electron scattering from vibrationally
excited H+

2 and positron scattering from vibra-
tionally excited H2. Converged results in both
the multichannel and partial-wave expansions are
presented over a broad energy range for elas-
tic, vibrational excitation, electronic excitation,
grand total and total ionisation cross sections.

In Fig. 1 we present dissociative excitation
(DE) cross sections for electron scattering from
H+

2 in the initial vibrational state vi. The DE
cross sections have a major dependence on vi.
For example, at 20 eV the vi = 9 DE cross sec-
tion is 500% larger than the vi = 0 state. As vi

increases the DE cross sections monotonically in-
crease and the cross section peak shifts to lower
energies.
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Figure 1. Dissociative excitation (DE) cross sec-

tions for electron scattering from H+

2 in the vibra-

tional state vi.

The 0 → 1 vibrational excitation cross sec-
tion for positron scattering from H2 is presented
in Fig. 2. Results are calculated directly from the
adiabatic-nuclei approximation and are in excel-
lent agreement with the measurements of Sulli-
van et al. [3].

Our preliminary results of positron scatter-
ing from H2 in the initial vibrational state vi = 1
indicate a major dependence on vi in the low-
energy region. At 3 eV the vi = 1 grand total
cross section is approximately 25% larger than
the vi = 0 cross section.
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Figure 2. Vibrational 0 → 1 excitation cross sec-

tion for positron scattering from H2. Adiabatic-

nuclei convergent close-coupling (CCC) results

are compared with the measurements of Sullivan

et al. [3].
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