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Uniform 2D Bose gas in equilibrium 

Superfluid Normal

Kosterlitz, Thouless, J. Phys. C: Solid State Phys., 6 1181 (1973)

Hohenberg, Phys. Rev. 158, 383 (1967)

At very low T → No condensation, but quasi-long range order
                       → Superfluidity

At large T → Exponential decay of spatial correlations
                 → ``Normal’’ phase
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Quench protocole

Superfluid Normal

Temperature     

→ What happens if we push the system out-of-equilibrium?

Quench g inside the superfluid phase:

Time
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Typical experimental setup & observations

→  Interferences between post-quench quasiparticles 

time

Undamped oscillations



5

Quantum hydrodynamic formalism
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Quantum hydrodynamic formalism
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Coherent dynamics
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Coherent dynamics
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Coherent dynamics

→ What if the quasiparticles are not independent?
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Relaxation of phonons
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Relaxation of phonons
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Quantum kinetic equations

CD, Cherroret, PRA 107, 043305 (2023)



13

Quantum kinetic equations

CD, Cherroret, PRA 107, 043305 (2023)
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Numerical results: dynamics of phonon distributions

CD, Cherroret, PRA 107, 043305 (2023)
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Numerical results: dynamics of phonon distributions
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Numerical results: Spatial coherence
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Conclusion

We have derived a quantum kinetic theory for 2D superfluid after a quench

→ Small (coherent) time scales

→ Late time scales & thermalization

Perspectives:

→ Nonperturbative regime?

→ Quench through BKT transition?

Thank you for your attention
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