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Abstract

Symmetry-protected topological (SPT) phases are many-body quantum states that are topologically
nontrivial as long as the relevant symmetries are unbroken. In this talk, | will show that nontrivial
SPT phases can also be well-defined for average symmetries where the quenched disorders locally
break the symmetry, but restore the symmetry on average. The “domain wall decoration”
configuration plays an important role in constructing the average SPT phases. In particular, there
are an amount of average SPT phases that do not have any clean limit. I will further introduce the

notion of a “strange density matrix” to detect the nontrivial average SPT phases in the bulk.
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