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Typical eigenstate entanglement entropy as a diagnostic of quantum
chaos and integrability

The typical entanglement entropy of subsystems of random pure states is known to be (nearly)
maximal, while the typical entanglement entropy of random Gaussian pure states has been
recently shown to exhibit a qualitatively different behavior, with a coefficient of the volume law
that depends on the fraction of the system that is traced out [1]. We review evidence that the
typical entanglement entropy of eigenstates of quantum-chaotic Hamiltonians mirrors the
behavior in random pure states [2], while that of integrable Hamiltonians mirrors the behavior in
random Gaussian pure states [3]. Based on these results, we conjecture that the typical
entanglement entropy of Hamiltonian eigenstates can be used as a diagnostic of quantum chaos
and integrability [3]. We discuss subtleties that emerge as a result of conservation laws, such as
particle number conservation [1,2], as well as of lattice translational invariance [4].
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The speaker: Dr. Rigol is a Professor of Physics at Penn State. His research interest is in
many-body quantum systems in and out of equilibrium, with a focus on the effect of strong
correlations. His research is at the interface between condensed matter physics, ultracold atoms,
and statistical mechanics.
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