Bridging the gap between
lattice models and TQFTs

Michael Levin
w/ Kyle Kawagoe

University of Chicago



Lattice models and TQFTs

2D gapped lattice model



Lattice models and TQFTs

O O O
(" )
§ J

© © © I

2D gapped lattice model anyon theory



Data for (Abelian) anyon theories

a
e Anyon types: C = {a,b,c,...} °

ab

e Fusion rules: a x b = ab

e Fusion/braiding data: F'(a,b,c), R(a,b) € U(1)
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of anyon data?

Focus of this talk: F(a,b,c) ‘ F-symbol’

Motivation:
e Poorly understood quantity

e Application to anomaly computation



Warm up: microscopic definition
of R(a,a)
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Warm up: microscopic definition
of R(a,a)

R(a,a) = exchange statistics of a

Naive definition:

® o’ ) — a)|¥)

Non-universal phases do not cancel



(ML, Wen, 2003)

Better definition:

MgMle‘\If> — R(CL, CL) ¥ MleMg‘\P>



F-symbol: abstract picture
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F(a,b,c) well-defined up to:

eilx(a,b) eil/(ar,b,c)

F(a,b,c) = F(a,b,c) -

etV (b,c) piv(a,bc)

‘sauge transformations’



Microscopic definition of F-symbol

Arrange anyons along line:
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Label as: |az, by, cprr,y ...)



Movement operator: M7,
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v(a,b) = ¢(a,b) + 012(b)
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Example: Toric code model




Remarks

e Can also give microscopic definition of R(a, b)

—> can extract complete set of anyon data
from lattice model

e Application: computing anomalies from SPT
edge theories

(see Kyle Kawagoe’s poster!)



