
Full Locality in 3D TAFTS

Two results pertaining to fully local 3DTAFTS

inspiredby the distinction between
Tunaev Viro and Reshetikhin Turner theories

Application to tangentialstructures in particular
spin and orientation in relation to modularity

No Go theorem w Dan Freed CMP 2021

new

Fusioncategories fully local TAFTS
with a Dirichlet 2 condition

Douglas Schommer Pries Snyder 2013

No topological 2 conditions for RT theories
unless they are really TV theories

Go theorem W Freed and C Scheimbaner
RT theories am fully local
spin versions for super categories

Openquestions
Role of unitarity preferred orientations

Poincaréduality for TAFTS
lower half can be reconstructd from theupperhalf



1 Fully local TAFTS and boundary conditions

Relies on Lunie's Cobordism Hypothesis

Symmetric monoidal functors J Bori n category c

fully chualizable object C J point

Boundary conditions for J f d Hom 1 J point

interface with the trivial theory

Model 2D J Pt Algebra 2 cond module
Linear category object

Fact Unless working in a derived context
the algebra category must be finitesemisimple
Segal 1990s FT 2021

3 Dimensions Algebra object in Lima cate
tensor category F

a couch module cat

If F is a fusioncatigny 4
finite semisimple internalduals

19 is a finitesemisimple module
3D TAFT Tunder Kio theory

originally 1 23 state sum combinatin
s to Z F from triangulation



2 Reshetikhin Tunar TAFTs from Modular Tensor Cats

MTC M J S fusion category

non degeneratelybraided β

Tcentral object Vect 1 CM

Ribbon O E Aut Idm
Oa for earl simple at

Explanation from pictures
homogeneous zuadraticretirement

of β OasOa On Pays ya

Tn

Braiding
internal Ribbon
duals

Sp on a 3 refold a point
Anomalous Oriented theory on kail s

has a scalar framing p or signatum dependence

via a central change c exp 2tic.pl 24 exp 2Hic 0 8

Witten Walker oriented

M oriented

No assignment J pt unless it happens that
19 2 F Mciger

Ostrike Etingof flyksih.hn
Davydov

In Lucky cases spherical Z F acquires a nibbon

then one can take c o mod 24
but that is not the only choice c 4 mod 24 works too



3 No Go Theorem

Assume J Bord C is a fully local TAFT
where C is a symmeti 0 3 category

RC End 1 C 1

Linear categories closed under finite colimits
J has a boundary condition β

which detects every summand of J
Not 21J J S'boundingframing

Then in dims 1,23 the pair pile proof it's a
BFC

nonigemate BFC

J P TV F regular modull
betaks up J

getprojets on

for some fusioncategory F fromsummand
F End B of 1621J

Remark If you ask in addition that C also has finitecott
then J pA F

algebra of point
as in J

Idea of proof When does F come from

A R

s 2 tart

Fatimaβ

ERC a littletricky
Ss catyng



4 Go Theorem

Let IF linear 3 category of fusioncategories

Thm P SP S This is a category with full duals

every k morphism is 3 1 dualizable

everything defines a framed TAFT an interface

embedded defect etc according to its nature

Some conjectures about sphenicality us 503 invariance

Spin invariance

TV theories are fully local

The FST There exists EF such that



Remarks
W Wilt group of nondegenerate BFCs

no modularity assumption
known to have no 3 torsion

but I don't know an explicit splitting of w̅ W

Me classifies the invertible SOB TAFTS Ty expiate

Tuzy would classify all invertible framed TQFTs

The generator is the free topological fermion theory
On framed manifolds Jo 44

but this does not persist on Spin manifolds

In fact c 4 1 2 c Ju 4 To 4 800
D has a chial nature so theory with C 12 need24

Spintheory with C O

Ony c mod 6 can be detected a prinim Spin theories
and 4 2 mod 6



5 Action of 5013 and orientability

The FST A spherical structure on a fusion category F

orientation invariance of the pair F regularmod

group compatin of borchim categories

Eg IT MTSO 2 but p is 6 on thegenerator
0 2 pile is defined on combed 4 manifolds

get 6 invertible 3D TAFTS On pi manifolds
from the values of 5 2 on a bulking 4 fold


