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A dipolar quantum gas with supersolid properties (Q)
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Dipolar quantum gases are an extremely interesting playground for studies of quantum phase transitions in
the presence of anisotropic, long-range interactions. We present here our recent observation that a dipolar
quantum gas under proper conditions, due to the combination of the roton instability and the quantum sta-
bilization, reveals supersolid properties [1]. We also show a study of collective oscillations in this system,
which reflect the Goldstone modes associated with the spontaneous breaking of two continuous symmetries:
the breaking of phase invariance, corresponding to the locking of the phase of the atomic wave functions at
the origin of superfluid phenomena, and the breaking of translational invariance due to the lattice structure
of the system. [2]. Our observations thus reveal that the dipolar supersolid has properties similar to those
originally hypothesized for supersolid Helium.
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