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Anomalous symmetries play a central role in modern physics, from quantum field theories (QFTs) in the in-
frared to lattice models in the ultraviolet. Typically, anomalous symmetries are characterized by their appear-
ance on the boundary of symmetry-protected topological (SPT) phases. However, folklore has also treated sev-
eral other phenomena—such as the obstruction to a single symmetric, gapped, non-degenerate ground state,
the inability to gauge the symmetry, and non-onsite realizations—as interchangeable signatures of anomaly.
In this talk, I will present a new class of symmetry that disproves these longstanding misconceptions. While
our symmetry is not anomalous, it cannot be onsite, cannot be gauged, and nonetheless allows a unique,
gapped, and symmetric ground state—demonstrating that these criteria are not equivalent. Our results clar-
ify the relationships between non-onsiteness and non-gaugeability. I will also describe our classification of the
obstructions to onsiteness and discuss implications for both quantum many-body systems and field theory.
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