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Symmetries play a central role in physics. In simple terms a symmetry can be thought of 
as an operation one can perform that does not change the outcome of the experiment, 
such as rotating or translating the experimental setup. In condensed matter physics, 
symmetry plays the role of an organizing principle that allows us to categorize the matter 
into phases. Recently, there has been significant effort put into characterizing what 
actually constitutes as a symmetry in a quantum system. This led to a generalization of 
the usual notion of symmetry to encompass operations that once done cannot be 
reversed, the so-called non-invertible symmetries. Apart from this peculiar property, 
non-invertible symmetries behave just like their ordinary counterparts. In this talk, I will 
review how the ordinary symmetry can be used to characterize phases of quantum 
matter. I will then show how non-invertible symmetries can be realized in simple 
quantum lattice models describing the dynamics of local finite degrees of freedom (e.g. 
spin-1/2). I will provide examples from my ongoing research efforts to showcase different 
flavors the non-invertible symmetries can take in quantum lattice models.
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