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Quantum-mechanical capture and ionization calculations for ion-
water-molecule collisions1 TOM KIRCHNER, York University, HANS JUER-
GEN LUEDDE, Goethe-Universitaet, MITSUKO KOROBKIN, MARKO HOR-
BATSCH, York University — We elaborate on a nonperturbative quantum-
mechanical approach to ion collisions from molecular targets introduced recently. Its
key ingredients are an expansion of the initially populated molecular orbitals in terms
of a single-center basis and a spectral representation of the molecular Hamiltonian.
The approach amounts to a separation of molecular geometry and collision dynamics
and offers the possibility to use well-established ion-atom methods with relatively
minor modifications. We have extended our basis generator method to deal with the
collision dynamics and address ionization and fragmentation of water molecules by
ion impact in the few-keV to few-MeV regime. We consider different geometries and
study the variation of the results with respect to the orientation of the molecule.
In order to compare the results with experimental data and other calculations we
have performed a (partial) average of the orientation-dependent cross sections. The
results for net electron transfer and ionization in proton-water-molecule collisions
are in remarkably good agreement with measurements. Furthermore, fragmentation
cross sections will be presented. The results indicate a stronger dependence on the
molecular geometry than found in the case of the net ionization and transfer cross
sections.
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