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Hydrodynamic Regimes near Fermionic Condensates

(Joint work with Benjamin Anwasia, NYUAD)

A Fermionic condensate is a superfluid state of matter formed by fermions at very low temperatures. In the Boltzmann—
Fermi—Dirac equation, which governs the evolution of a Fermi gas, this superfluid phase is identified by an equilibrium state
in which all particles occupy their lowest possible energy state, while obeying the Pauli exclusion principle. Our goal is to
explore hydrodynamic regimes of the Boltzmann—Fermi-Dirac equation near a Fermionic condensate. In particular, we will
discuss how the control of the relative entropy near absolute zero leads to singular velocity distributions which are
concentrated on a sphere. The geometry of collisions in this quantized state will require special care and some new tools.
We will also show how the analysis of the relative entropy near Fermionic condensates allows us to establish some
hydrodynamic regimes of the Boltzmann—Fermi—Dirac equation, while opening doors to fresh new research perspectives.
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The Boltzmann Equation
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The Boltzmann—-Fermi—Dirac Equation
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Classical Hydrodynamic Regimes
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Hydrodynamic Regimes near Absolute Zero Temperature
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