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Symmetry Breaking by Topology and Energy Gap
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A symmetry breaking mechanism is discussed which exhibits radically different properties compared with
the Goldstone and the Higgs mechanisms: the interplay between symmetries of a quantum system and the
topology of the manifold of particle configurations can account for both the breaking of an internal symmetry
and the presence of an energy gap. Such features are clearly displayed by the quantum particle on a circle
and the Bloch electron, for instance.
In fact, the fundamental group of the manifold of the positions of the quantum system gives rise to elements of
the center Z of the observable algebra: symmetries that do not commute with the topological invariants rep-
resented by elements ofZ are then spontaneously broken in each irreducible representation of the observable
algebra compatibly with an energy gap.
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