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Motivation

Turaco - Uiro Barrett -Westbury invariants
→ algebraic data : spherical fusion category

• Closed oriented triangulated > number ICM) EQ
3- wefold M

• oriented opt triangulated > linear wrap ICM) : -2 (dm ) → Cl
3- unfold M with 2Mt 0

→ topological invariant : triangulation independent
→ defines TQFT

→ physics applications :

• condensed weather physics : Kitano models
,
Levin - Wen models

• quantum geometry : spin foam model
,
3d quantum gravity

why defects ?

defects ~ distinguished submanifolds labeled with higher
algebraic data

Turaco - Vino invariants with defects :

→ . explicit and simple model for defect TQFT

[Cargueoille - Rubel - Schneemann , . . . ]

• defects in condensed weather physics models

[Uitaeu- Kong ,
Bombin - Martin -Delgado ,

. . . ]

• observables in 3d quantum geometry
[ Barrett - Garcia - Islas - Martin ,

. . . ]



① Turaco -Vino Barrett-Westbury invariants

triangulated oriented 3- we fold M J ,
wefold invariant FCM ) E ①

Spherical fusion Category C

spherical fusion Category E Ex : Rep Gfd ,
G finite group

• abelian
,
① - linear • direct sums of reps

• monoidal e
- tensor product of reps

- ⑦ : exe → e - trivial rep on Cl

- tensor unit e - rebracketing of tenser products
- associateor a : ④(⑦xid) -5 ⑦( idxxo)
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State Sun Construction

triangulated 3- uefoed M → labeling with algebraic data

• oriented edge e s swipe object Kele I

reversed edge dual Nest

a v u b

• oriented triangle → morphism lls) : a@b→ C
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• anociator a : ④ (① xid) -5 ⑤ ( idx⑦) on simple objects
• independent of choices
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topological invariance

2- ( M ,
T ) = £(M )

• triangulations of M related by finite sequences of Pachne moves

its / int -

• invariance P2-3 : Bodenham - Elliott relations for Gjs
~ pentagon for associate of e

( (a @ b)①C)①d → ( a@b) ① Cc@d ) s a @ ( b.① (Cod))

- T
(a @ (bloc) )①d > a ① ( (b@c)①d)

• lieu@iauce PI- 4 : orthogonality relations for Gg's
~ in retelling of anociator of e

-s 3- unfold invariant : triangulation independence
→ extends to ur folds with boundary
→ defines TQFT



2 Turaco -Uiro state sues with defects G.B. c. M .]

2. I
.
defect data

3d regions - spherical fusion categories

defect planes - finite semisimple bimodal categories
with bimodal traces

•

Category M
D > e

D e
• Action functors M

p : exile → M c

si ve xD → or mop
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defect lines - bimodal functors preserving traces

or

• functor F : all→N w
e
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2.2
. defect data > generalised Gj symbols

→ from coherence morphisms of detect data on simple objects

• spherical fusion category C :

→ association a : ④ ( ④xidi-sxocidxxo.gg. !!!!
8 : g-⑦k -sa

S : i ⑦ a → b

• (E
,
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~
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2.3
.

State Sun model with defects [J.B. , C.M.]
- oriented triangulated 3d uefoed M

• defect data in dual cell complex

tetrahedra Gj symbols C- Q
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State Sun
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" fetterman)U Ep

/ Aug of edges with simple objectsdimensions of spherical
fusion categories for

in spherical fusion Categories
and

regions
biuuodule Categories

• independent of choices ( edge orientation of tetrahedra etc)
→ properties of defect data

• Gj symbols encode coherence isomorphisms of spherical
and defect data

topological invariance → Pachue wove invariance

us direct generalisation :

2-3 more :

↳ Pentagon relation for coherence b-og
< s

a : ⑦ (⑦ xid)
~
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C : D ( ⑦ xid) Is D ( id xD )
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2-3 moves
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I - 4 moves
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Summary :

• Swipe and explicit state Sun model with defects

• tetrahedra us generalised Gj symbols
→ coherence isomorphisms of spherical data

card defect data on simple objects

• Bachner invariance

2-3 move us pentagon relations for coherence isomorphisms
l - 4 move → uivetibility of coherence isomorphisms

→ direct generalisation of Turaco - Vino invariants

To Do

• examples :

• be = N = . . . = e as Ce
,
e) -bimodal category

biueoclule functors - objects of 2- (e)
bimodal hat - transformations - morphisms of 2-(e)

→
"
excitations

"
in condensed weather physics models

• simple examples related to group representations

• extend to case 0Mt 0
→ related to defect TQFT

Thank you for your attention !


