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Quantum entanglement across dynamical phase transi4ons

In the non-equilibrium physics of isolated many-body systems, dynamical phase 
transi9ons (DPTs) have recently sparked considerable interest, as examples of cri9cal 
phenomena characterized by scaling proper9es different from their equilibrium 
counterparts. Loosely speaking, a DPT is associated with the emergence of well dis9nct 
temporal evolu9ons of certain observables following a quantum quench, with the 
control parameter of the transi9on being the amplitude of the quench. Theore9cally, 
DPTs have been especially described in fully connected spin models and in φ4 field 
theories with O(N) symmetry in the large N limit [1]. On the experimental side, 
observa9ons and characteriza9ons of DPTs have been achieved with cold atoms, and 
recently our team has unveiled the existence of a DPT for light in 9me-varying nonlinear 
media [2].

During this internship, we propose to inves9gate DPTs from a novel perspec9ve, namely 
the dynamics of entanglement across the transi9on point. This analysis is mo9vated by 
the recently shown genera9on of robust squeezed states in the vicinity of phase 
transi9ons, and from the general importance of understanding and controlling 
entanglement in many-body systems, at both the fundamental and prac9cal levels. The 
aim of the internship is to address this ques9on in the framework of the dynamical 
O(N) model in the large N limit, a paradigma9c system displaying a DPT that can be 
par9ally captured analy9cally. 

The project will be conducted at Laboratoire Kastler Brossel in Sorbonne Université, 
within the "Quantum Theory, Atoms and Fields" group. It will involve both theore9cal 
and numerical methods.
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