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Résumé / summary
The creation of a dense sample of ultracold polar molecules of KRb in
2008 [1] has led to striking advances in ultracold molecular control [2],
including ultracold chemical reactions [3], dipolar effects in electric
fields [4], confinement in reduced dimensions [5]. Ultracold polar
molecules are good candidates for many applications such as many-body
physics in optical lattices, quantum simulation, quantum information,
precision measurements, and it is therefore crucial to understand their
interacting properties.
To describe the molecular dynamics involved in these experiments, the
Figure 1: Reactive rate coefficient between
dominant term at long-range, the dipole-dipole interaction, has been used in fermionic ultracold molecules as a function of
the theoretical descriptions [6]. However, contributions from other terms the dipole moment induced by the electric field.
such as the dipole-quadrupole, dipole-octopole or quadrupole-quadrupole From Ref. [8].
interactions can be important. Using the dipole, quadrupole and octopole values of different alkali polar molecules
calculated in a recent paper [7], the Master 2 student will compute the loss rate coefficients when these higher
multipole terms are included and compare with the results of previous works, when they were not included [8]. The
student will determine for which electric fields and collision energies those terms become important. The outcomes of
this work could result in a publication in a peer-reviewed journal in physics.
It is recommended to have a good knowledge in Quantum Mechanics and in Atomic and Molecular Physics, especially
in the Quantum Theory of Collisions. Skills in numerical programming are required (Fortran, C, Matlab, Mathematica).
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