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Motivation
Recently a popular perspective On quantum field theories has emerged, namely
that of Symmetry TFTs .

In this framework the symmetries of a

o-dim QFT are encoded in a (1-dim TFT with topologiea (
"Diriehlet" boundary condition :
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Can we understand this in a precise way ?

-es,
for certain classes of 20FT's !
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Motivation
EFT-TFT correspondence : derived
-

top b
. c .

I. -

↳=v 32

-

MFr

Cor , Cor? Con 2?full 2dFT D
-ReplV0A) = 2 I

fields ~ /fields ??
What is this

mathematically ?

Working Hypothesis : vertex operator algebra -> sym .
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ilFT's
For 2d FTs we expect the following mathematical structure :

1) chiral symmetry algebras are described as verlex operator algebras (VOAs)

2) for any Riemann surface we get a conformal block space -> BL(2)

3) field operators E VOA-modules which assemble into "nice
I

eat
egony

4) correlactors of full EFT are elements of block space of complex double

Cor (1) B((2)

57 niee behaviour under cutting of surfaces (factorisation)
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6) correlators should be invariant under mappingclass group actions

Irelated to single valuednest



ilFT's
This can be packaged neatly using (higher) eategorical language and

TFTs :

A full modular functor is a symmetric monoidal -functor

Sex

B1 : Borde -Prof
↑

A I

O : intervalls & zircles finite IK-linear ab
.

eats

1 : surfaces left exact profunctors A +B > B* rect

2 : differ's/isotopy natural trafos

·: gling convolution leoend(f := B, F(- ,B)
O composition composition
: disjoint union Deligne #

Rem-> i) There is also a complex-analytic version of modular functors
and it is conjectured to be "the same" as the topological one given
above under certain conditions .

/

ii) For V a finite enough" VOA there is an associated complex-analytic
modular funztor

.



-ii)FRS-construction
There is a notion of TFT with defects

,
where submanifolds of

various codimension are decorated using extra data .
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Thm [Reshetikhin-Turner

, Earqueville-Scharmacan-Runkel , Kappen-Malevicius-

Schweigert-Runkel
Let & be a modular fusion eat

..
There exists a TFT with defects

def

Ze : Bords
2
(2)-> Veet

constructed from e
.

Rem
. The TFT g

induces a modular functor Ble . For e= Repf) with V/
-

a rational VOA it is conjectured that Ble =BL .



-Ronstructionoriented surface with point defects
,
then

Cor (2) =B(z(]) = ze() With E = Zu - I
.

Q : can we find a
bordism such that

& (M2) satisfies the conditions of a
e

Correlator ?

ERS]: Yes ! But we need surface defects MeMod(e) as extra input.
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Mc = EXI with surface defect M at Ex 90)
·

hm [Fuchs-Runkel-Schweigert]
Defining Cor as above gives consistent correlators for any I .

For surfaces with bondaries more care is needed
·



inbeyondsemisimplicity
Why are non-semisimple theories interesting ?
in physies :

· Applications in statistical physics , e.g .

critical dense polymers

· WZW-models with supergroup target are often non-semisimple.
· Twists of SUSYRITs usually non-semisimple/derived .

in mathematis :

· Many 2) TFT's are non-semisimple
· There are constructions of non-semisimple FTs

,
can we

understand them from a 3d perspective?
·possibly stronger invariants

· Topological interpretation of algebraic structure

· Step towards derived TFTs



beyondsemisimplicity
m [De-Renzi-Gainutdinov-Geer-Patureau-Mirand-Runkel]

LetI be a finite modular tensor category then there exists a

Inon-compact) TFT withCine defects

Ze : Bord (2)- Vertik

#[H-Runkel ; GPR]
The above TFT induces a full modular functor

Sex

B1 : Borde -> Profi2

Can
we apply the FRS-construction to non-semisimple theories ?

In principle yes , however there are two technical difficulties :

i) The non-semisimple TQFTs of [DGGPR] are without surface defects
.

What is the correct algebraie datum ? -> Pivotal module categories

ii) The operation of doubling a surface with point defects becomes very
subtle for non-semisimple labeling desto

.

Possible solution using a reformulation with 2-categorical language :



beyondsemisimplicity
Can We formulate FRS Punctorially ?
f

-

Conj . Def& A consistent system of correlators is a symmetric monoidal oplax natural-
transformation --

Constant profunctor to K

O - Lexlef
, azyBoro (D)(2+e
,
2
, 1

Nor Profik
·

(2) -Categor -i
of top. World sheets B full modular functor

Rem- Very similar to relative TITs of (FT
, JFS] but not fully extended .

Conjecture The FRS-construction corresponds to the following composition-

trivial 2-funton

-
-det , of Boro (D)= Profe( IBerate,

M
↑ 3

-
-1-- tingConnec

Fl orientation bordism

double functor

oblem : i) Bord (D) is very subtle to define .
ii) Construction of Bord (1)= prof approachable only for separable defects
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