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Abstract:

Quantum chaos and random matrix theory are intimately related [1]. The presence of
eigenvalue correlations, in a quantum chaotic system, is often regarded as a key signature of
quantum chaos. Bohigas-Giannoni-Schmit (BGS) conjecture dictates that these correlations
are described by random matrix theory. Another way to look for signatures of quantum chaos
is to examine the properties of eigenvectors of these systems. The eigenvectors can be used to
obtain the entanglement spectrum, which has universal features of its own, and is described
by well-known random matrix ensembles as well.

Most studies of eigenvalues and the entanglement spectrum focus on bulk properties.
However, there are other important random matrix properties such as the extremal (maximum)
eigenvalue which also has universal behavior described by certain extreme value distributions
[2]. These extreme value statistics can serve as a stringent test of random matrix features in
quantum chaotic models.

In this talk I will describe some of our recent explorations [3,4] of entanglement spectrum
in certain quantum many-body models. Despite being quantum chaotic the maximum
eigenvalue of the entanglement spectrum, in these models, shows deviations from random
matrix theory expectations. I will then discuss in detail to what extent such deviations impact
the thermalization properties of these systems, properties which should ideally follow the
random matrix behavior.
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