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Towards controlled reactive collisions
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One of the important goals in physical chemistry is to get a complete understanding of chemical
reactions and the underlying dynamics on the molecular level. We therefore investigate collisions
and reactions between individual molecules and atoms in high detail, using the powerful combina-
tion of Zeeman deceleration and Velocity Map Imaging in a crossed molecular beam setup [1]. The
decelerator allows for precise control over paramagnetic species, while Velocity Map Imaging in
combination with near-threshold ionization enables us to accurately probe the velocity vectors of
the scattered products. This powerful combination of techniques enables scattering experiments
with extraordinary resolution, thereby unveiling intimate details of molecular collisions, such as
diffraction oscillations and scattering resonances.
So far, we used this experimental approach to investigate inelastic collisions, for instance between
carbon atoms and helium atoms [2] or hydrogen molecules. Recently, we started examining re-
active scattering processes. We aim to measure the collision-energy dependence of state-to-state
differential cross sections in order to provide an extremely sensitive test for potential energy sur-
faces and scattering calculations used to describe the molecular reaction dynamics.
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