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Many-body interacting systems in 1D




Many-body wave function
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Creation of all possible momenta

2-particle scatterings
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The Bethe wave function
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Quantum dots

XXZ Spin chain

1D Bose Gas
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Free fermions
guantization

Fermi-Dirac distribution
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Bose-Einstein Condensate
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Thermodynamic Bethe states
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Correlation functions of local operators
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Form factors in interacting models
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Properties of form factors of local operators
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Dynamical correlations of the ground state
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Out-of-equilibrium many-body physics
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If not thermal then what?

Can i construct in this way new steady states”



Quantum quenches

1D Bose Gas
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1D Bose Gas
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Quantum recurrences



overlaps with the initial
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Overlaps of Bethe states with BEC state
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Thermodynamic limit - quench action approach
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Post-quench saddle point distribution of quasi-
momenta
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Time evolution towards equilibrium
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Local conserved quantities
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Generalized Gibbs Ensemble (GGE)
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Divergence of the local charges
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Lattice g-bosons regularization
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Spin-1/2 XXZ chain
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Spectrum of bound states
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Quench from a Neéel state
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Overlap of Bethe states with the Neel state
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ost-quench saddle point

quasi-momenta
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Generalized Gibbs Ensemble
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eneralized Gibbs Ensemble wit

only local charges

Local charges are not complete!

Exact result given by the saddle
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Quasi-Local symmetries and higher spin
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Quasi-Local symmetries

Now a complete set of local and quasi-local
conserved quantities
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BEC state and Neel state
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Exclusion processes and integrable models

XXZ spin chain
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Directed polymer and Lieb-Liniger gas
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Directed polymer in random medium
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Conclusions

Out of equilibrium guantum physics
in presence of strong correlations
IS a mostly unexplored territory

Need exact methods (not energy dependent) to study
integrable system in and out of equilibrium

The basis of integrable systems
IS ideal

Relation between equilibrium states
and non-equilibrium steady states

Symmetries in the system: find the relevant
ones to fix the whole post-quench dynamics

Towards an equilibrium-like description of
relaxation dynamics:
minimal information

Quasi-local charges and out-of-equilibrium

to recover the whole time evolution

critical models



Out of equilibrium classical

Out of equilibrium quantum physics stochastic models

Integrability in classical stochastic models?

a GGE for the KPZ equation?

Universality Universality
in Out of equilibrium quantum physics s 48 in Out of equilibrium classical physics
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