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Abstract: Quantum many-body scars (QMBS) are atypical eigenstates of chaotic systems that are characterized by sub-volume or area law
entanglement as opposed to the volume law present in the bulk of the eigenstates. The term, QMBS, was coined using heuristic correlations with
quantum scars - eigenstates with high probability density around unstable classical periodic orbits in quantum systems with a semiclassical
description. Through the study of entanglement in a multi-qubit system with a semiclassical description, quantum kicked top (QKT), we show that
the properties of QMBS states strongly correlate with the eigenstates corresponding to the very few stable periodic orbits in a chaotic system as
opposed to quantum scars in such systems. Specifically, we find that eigenstates associated with stable periodic orbits of small periodicity in chaotic
regime exhibit markedly different entanglement scaling compared to chaotic quantum states, while quantum scar eigenstates demonstrate
entanglement scaling resembling that of chaotic quantum states. Our findings reveal that quantum many-body scars and quantum scars are distinct.
This work is in collaboration with Cheng-Ju Lin and Amirreza Negari.
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