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Superfluid Local Density Approximation

A. Bulgac, Physical Review A 76, 040502 (2007)
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Superfluidity is a striking phenomenon observed in many quantum fluids, which can flow without viscosity when cooled to low temperatures.
Recent experimental advances allow us to study and visualise the complex flows of these systems in the presence of vorticity, and track the [£) MoU -048/25

dynamics of quantum vortices far from equilibrium, both for bosonic and fermionic superfluids. Experiments with helium-4 and helium-3 allow the I\, CSO Approval date - 19/05/2025

analysis of quantum turbulence on different scales, while cold atomic gases allow exquisite studies of single vortex dynamics in a variety of regimes,
[€ Startdate - 25/09/2025

spanning the entire crossover from molecular Bose-Einstein condensates (BEC) to Bardeen-Cooper-Schrieffer [BCS) superfluids. Moreover, a
growing body of theoretical and observational evidence suggests that nucleons in neutron stars are paired and form a fermionic superfluid, the ] Enddate - 25/09/2029

dynamics of which is thought to be at the origin of the observed radio pulsar glitches. o
How can | participate?
The next years will bring a wealth of data on neutron star dynamics, from new radio observatories such as the Square Kilometer Array (SKA), but
especially from gravitational wave observations with next-generation detectors, like the planned European Einstein Telescope (ET). Direct

laboratory analogues of superfluid neutron stars are now being studied with superfluids on rotating platforms, but this connection is neither =R R FiokeE sOpaE BT of
your interest (email)

» Readthe Action Description Mol

systematically explored ner disseminated among the relevant scientific communities.
s Apply to join your Working Groups
SCALES will bring together novel laboratory experiments, emerging massive parallel simulations, and neutron star experts to kickstart this new ofinterest




Summary

e fully self-consistent 3D
(TD)HFB calculations

@ BSk31 Energy Density Functional

More details

e effective parameters can be extracted

o effective mass

@ dissipation channels

@ creating vortex rings PRX 14, 041054 (2024)
@ giant dipole resonance
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e fully self-consistent 3D
(TD)HFB calculations

@ BSk31 Energy Density Functional

More details

e effective parameters can be extracted

o effective mass

@ dissipation channels
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@ giant dipole resonance
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