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Chapter 3

State-sum models with defects )
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State-sum models with defects

Closed oriented 3-manifold with skeleton

A, B spherical fusion categories
M, N bimodule categories
Edges: balanced Deligne products
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State-sum models with defects

Closed oriented 3-manifold with skeleton

A, B spherical fusion categories
M, N bimodule categories
Edges: balanced Deligne products

Z(RA)= Ed (R)
Al

Part of the TV construction is an
evaluation at vertices




Extruded graphs
®@0000O0000O0O000

Chapter 4

Extruded graphs )
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Extruded graphs
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Extruded graphs

Artin, Theory of braids (1947):
Projection [..] which is an excellent tool for intuitive investigations is a very
clumsy one for proofs. This has lead me to abandon projections altogether.
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Node labels

A node XGM&BN&cK@A

U(x) e MXN KK

A ray, pointing into
the third dimension

/3) f-mXnXKnKk— U(x)
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Sanity check: silent rays

MeakH

C U®) =@, uRTE

KX) -
é/ HomM@m(mx mla@:ulzlﬁ)
/ m
= @, Homum(m, 1) @ Homa(p, m')

= Homam(m, m")
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Core label

@ TP” preblock space, depends on
skeleton

@ T block spaces, independent
e T C TP
@ Node labels combine to eIementd_,
in TP
e ()
@ Core label p € T~

Use pivotal structure to exhibit T as
aretract, TP = T




Core label

Extruded graphs
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Prototype: U : Z(C) — C
Homzc)(z,z") C Home(Uz, Uz')

—

&“qemauﬂ

+ Piuo\ﬂi s\,

@ TP” preblock space, depends on
skeleton

@ T block spaces, independent
e T C TP

e Node labels combine to element 4
in TP

@ Core label p € T~

Use pivotal structure to exhibit T as
aretract, TP = T
T

o (x A)
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| ocal moves

The contraction move The edge fusion move

X

xad
\Me)\/\f\—a/*ﬁ% Mam A B pnel nEn eM@/\/

N

v A O

Theorem: Performing these changes locally in an extruded graph leaves the evaluation invariant.
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Example for an evaluation

Simplifying extruded graphs using moves
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Example for an evaluation

Simplifying extruded graphs using moves
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Example for an evaluation

Simplifying extruded graphs using moves

Lift the core label to the coat,
leave a silent ray.
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Example for an evaluation

X, “m volo/

L~ ()

evaluation
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Back to Nakayama functors
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Back to Nakayama functors

Cyclicity

N, J 9 N t
e - 1
| % §
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Conclusions

@ Traces are not for endomorphisms and secretely higher structure.
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Conclusions

@ Traces are not for endomorphisms and secretely higher structure.

@ There is a natural “mildly three-dimensional” graphical calculus for Turaev
Viro theories with defects.

@ The calculus can be derived in the case of Dijkgraaf-Witten theories from
field theory.
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Conclusions

@ Traces are not for endomorphisms and secretely higher structure.

@ There is a natural “mildly three-dimensional” graphical calculus for Turaev
Viro theories with defects.

The calculus can be derived in the case of Dijkgraaf-Witten theories from
field theory.

@ There are other interesting higher-dimensional graphical calculi.




