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A general belief is that a many-body state with good thermodynamical limit should have a long-
wavelength effective field theory description. Indeed, Ginzburg-Landau field theory gives a very good
description of symmetry-breaking phases and phase transitions. In this talk, 1 will introduce the effective
field theory approach to topological orders, mainly focusing on Abelian discrete gauge group as input
information. | will start with the well-established 2+1 hydrodynamical Chern-Simons field theory and then
move to 3+1 and 4+1 where topological excitations include spatially extended (non-local) objects, e.g.,
loops and membranes. From the effective field theory, we can construct topologically inequivalent Wilson
operators for topological excitations, compute braiding statistics among excitations, extract fusion rules
and “shrinking” rules. We can also study how symmetry is fractionalized on loops by the effective field
theory approach. Finally, we end up with a unified diagrammatical descrption which generalizes the
traditional pentagon equation and hexagon equation of 2+1 topological orders.
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