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Stability and Density fluctuation of superfluids and supersolids in non-uniform
Bose-Einstein condensates
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Superfluidity is a macroscopic flow without viscosity and energy dissipation.
Superfluid state is stable when the velocity of flow is sufficiently slow. When the velocity exceeds a
threshold(which is called critical velocity), the superfluid breaks down accompanied by vortex
generation. Physicists try to understand the mechanism of breakdown of superfluidity by making a "map"
that tells us how the stable(metastable) and unstable states are connected in the physical space. "The
height" in this map corresponds to the energy of each physical state and the map for physicists is called
"energy landscape". We have found that the map has more rich structures or connectivity of "valleys"
(stable state) and "ridges™ than anticipated. Each ridge corresponds to physical state with many pairs of
quantum vortices.
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