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: The study of symmetry plays a fundamental role in many areas of physics. Traditionally,

most symmetries considered in the literature are on-site unitary symmetries with
well-defined group structures. However, recent discoveries — such as dynamical
phenomena known as weak ergodicity breaking in quantum many-body systems, and novel
phases of matter obtained from generalized symmetries in quantum field theories — have
called for a redefinition of symmetry. In this talk, I will introduce a general framework for
understanding symmetries through commutant algebras, illustrate the novel symmetries that
emerge from this approach, and explore their connections to weak ergodicity breaking and
generalized symmetries. I will also demonstrate how this perspective naturally leads to a
definition of hydrodynamic modes associated with the symmetries, which govern the
late-time dynamics of correlation functions and entanglement. Overall, this framework
provides a powerful mathematical tool for analyzing symmetries and their associated
physical phenomena.
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