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Quantum Stereodynamics of cold collisions between
two aligned molecules
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One of the most fundamental questions in molecular dynamics is the dependence of a collision outcome
on the relative orientation/alignment of the reactants, i. e. the stereodynamics of a collision process. For
bimolecular gas phase reactions, it is possible to address this question by polarizing the reactants bond-axis
and/or rotational angular momentum.[1-4]

Here, we will illustrate how the outcome of a collision can be controlled by selecting the relative geometry
of the colliding partners before they start to interact. In particular, we will focus on the collisions at low
energies, which proceed with contributions from just a few partial waves, such as those between two aligned
D2 molecules, whose angular distributions have been measured recently by Zhou et al. [2]. Our results based
on full-dimensional coupled-channel scattering calculations reveal that the experimental angular distribution
is caused by a L=4 resonance, and that key features of the experimental angular distributions are only captured
when four-vector correlations in aligned-aligned molecular collisions are accounted for.
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