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Abstract: <p>We examine the interplay of symmetry and topological order in 2+1D topological phases of matter. We define the topological
symmetry group, characterizing symmetry of the emergent topological quantum numbers, and describe its relation with the microscopic symmetry
of the physical system.</p>

<p>We then derive a general classification of symmetry fractionalization in topological phases, including phases that are non-Abelian and
symmetries that permute the quasiparticle types and/or are anti-unitary. We develop a general algebraic theory of extrinsic defects (fluxes)
associated with elements of the symmetry group, which provides a general classification of symmetry-enriched topological phases derived from a
topological phase of matter with symmetry. We also examine the promotion of the global symmetry to a local gauge invariance, wherein the
extrinsic defects are turned into deconfined quasiparticle excitations, which results in a different topological phase.</p>

Pirsa: 15040088 Page 1/44



Pirsa: 15040088 Page 2/44



Pirsa: 15040088 Page 3/44



Pirsa: 15040088 Page 4/44



Pirsa: 15040088 Page 5/44



Pirsa: 15040088 Page 6/44



Pirsa: 15040088 Page 7/44



Pirsa: 15040088 Page 8/44



Pirsa: 15040088 Page 9/44



Pirsa: 15040088 Page 10/44



Pirsa: 15040088 Page 11/44



Pirsa: 15040088 Page 12/44



Pirsa: 15040088 Page 13/44



Pirsa: 15040088 Page 14/44



Pirsa: 15040088 Page 15/44



Pirsa: 15040088 Page 16/44



Pirsa: 15040088 Page 17/44



Pirsa: 15040088 Page 18/44



Pirsa: 15040088 Page 19/44



Pirsa: 15040088 Page 20/44



Pirsa: 15040088 Page 21/44



Pirsa: 15040088 Page 22/44



Pirsa: 15040088 Page 23/44



Pirsa: 15040088 Page 24/44



Pirsa: 15040088 Page 25/44



Pirsa: 15040088 Page 26/44



Pirsa: 15040088 Page 27/44



Pirsa: 15040088 Page 28/44



Pirsa: 15040088 Page 29/44



Pirsa: 15040088 Page 30/44



Pirsa: 15040088 Page 31/44



Pirsa: 15040088 Page 32/44



Pirsa: 15040088 Page 33/44



Pirsa: 15040088 Page 34/44



Pirsa: 15040088 Page 35/44



Pirsa: 15040088 Page 36/44



Pirsa: 15040088 Page 37/44



Pirsa: 15040088 Page 38/44



Pirsa: 15040088 Page 39/44



Pirsa: 15040088 Page 40/44



Pirsa: 15040088 Page 41/44



Pirsa: 15040088 Page 42/44



Pirsa: 15040088 Page 43/44



Pirsa: 15040088 Page 44/44


