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Scientific context
Ultracold quantum gases are an ideal platform to investigate quantum phenomena with an unpre-

cedented level of control. Using the flexibility in shaping the spatial profiles of the trapping lasers,
the potential landscape and the dimensionality of atomic clouds can be shaped at will. Interactions
between particles can also be tuned to achieve regimes with strong interactions between particles. The
dynamical behavior of such strongly interacting quantum systems is extremely rich and challenging
to explore.

The rubidium team of the Quantum Gases Group at Collège de France has a long-standing expe-
rience in the investigation of low-dimensional Bose gases. More specifically, we have developed in
the last years new techniques to imprint arbitrary wave functions, spin textures, or to create arrays
of microtraps (see [1, 2] and Fig. 1). It has opened many new opportunities for the study of Bose
gases. For example, we have recently explored the properties of superfluid state of matter [3–5], the
non-linear dynamics of this scale invariant gas [6–8] and few-body physics [9].

Figure 1. Example geometry of an array of microtraps. The typical size and distance between traps is ≈ 5 µm.
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Internship project
During the internship we will study rotating mesoscopic ensembles of atoms. The Coriolis force

associated to the rotation being mathematically equivalent to the Lorentz force, we can thus apply
an effective magnetic field to the clouds leading, in the fast rotation regime, to interesting topologi-
cal phases of matter. In the regime of low atom numbers, it will give access to strongly interacting
topological many-body states whose realization is a current challenge in the field.

The intern will be involved the experimental realization of this project, including the development
of the laser beams inducing the rotation or the fluorescence imaging of single atoms.

Application for a PhD after the internship is strongly encouraged.
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