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The exploration of superfluidity has fascinated scientists for decades, span-
ning a wide range of systems—from solids and liquids to gases, and even light.
Traditionally, the study of superfluid order has been confined to spatially ho-
mogeneous systems, where uniform conditions provide a simpler framework
for understanding this extraordinary quantum state.
But what happens when superfluidity arises in systems with periodic den-

sity modulations? Can the inherent localization of periodic structures co-
exist with the fluid-like properties of a superfluid? Could a solid, with its
rigid crystalline structure, exhibit superfluid behavior? Or conversely, might
a superfluid reveal a crystalline order? These questions, long at the fron-
tier of quantum many-body physics, naturally extend early theoretical vi-
sion into regimes where broken symmetries intertwine. Recent breakthroughs
have provided compelling answers with the discovery of “supersolid” quantum
states—phases that uniquely combine superfluid and crystalline properties.
This talk will delve into the experimental realization of supersolidity in

dipolar quantum gases from the point of view of Innsbruck results. Key
topics include the dynamics of symmetry breaking, the emergence of phase-
coherent density-modulated states, and the observation of quantized vortices
in rotating supersolid phases.
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