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i) Motivation
CFT-TFT correspondence :

chiral IFT

Face dese

Zerer : 2

full 2d eFT antichiral eFT

ReplVOA) = 2 ↑
Whost is this

mathematically ?
chiral conformal block space TFT state space

-Working Hypothesis : vertex operator algebra -> sym .

TFT

+ modular functor conjecture--
+ field content truction-SFRS-cons
+ correlators + top .

boundary
condition/surface defeet e



ii) eFT's

# A full modular functor is a symmetric manoidal 2-functor

Lex

BI : Bord- Profik
↑ ↑

0 : finite Ik-linear ab eats

: left exact profunctors A +B Es ABE rect=natural trafo's

v : gluing convolution 1 eoend (30Ff:=(B
,+KF1- ,B))

0 ! composition composition
M : disjoint union Deligne #

&m 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) eFT's

e A full eFT for a full modular functor

Bl : Borde,Prof
is a braided manoidal oplax natural transformation

Aik

-=Bords Her Profi
-

BL
Lex

iswhere AriBorde2 Profik the constant 2-functor to verti

This definition encodes :
(1-manifold)

i) For eyery NeBoran s a left exact profinctor :

Corp(-) : veet +e Blem) = Homen(Fri -> #p state space on M
(field content)

(surface)

ii) For eyery 1-morphism ME' in WS a natural transformation :

Corse Nat1 Corpo A(2), BL15)0corn) EBL15) (Frifpi) -> Correlators
space of "conformal blocks



ii) eFT's

e A full eFT for a full modular functor

Bl : Borde,Prof
is a braided manoidal oplax natural transformation

Aik

-
Bords Her Profi&

m barberate Profe the nenshood unbendor to wa

-
BL
Lex

is

This definition encodes :
12-morphism naturality)

covariance andiii) Naturality axioms encode mapping class
group

factorisation of correlators·

11-morphism naturality (

+...



ii)defeet TFT's

There is a notion of TFT with defects
,
where submanifolds of

various codimension are decorated using extra datas .

-

#m [Reshetikhin-Turner
, Carqueville-Schaumann-Runkel)

Demofusioneexis
a T with ea

Ze : Borde-> Veel

Rem- ! The surface defects are obtained via orbifolding/condensation
ganging .

i) For a rational VOA V
,

the category of representations Replr) is

a modular lusion category .



ii)defeet TFT's

There is a notion of TFT with defects
,
where submanifolds of

various codimension are decorated using extra datas .

-

#m [Reshetikhin-Turner
, Carqueville-Schaumann-Runkel ,

De-Renzi-Gainutolinor-Geer-Patureau-Mirand-Runkel , H-Runkel]Lamteils a
T with ewas

def

constructed from 2
.

↑
Defect data

Ren ! The surface defects are obtained via orbifolding/condensation
ganging .

i) For a "finite log" VOA V
,

the category of representations Replr) is

a modular tensor category .



ii)defeet TFT's

There is a notion of TFT with defects
,
where submanifolds of

various codimension are decorated using extra datas .

-

#m [Reshetikhin-Turner
, Carqueville-Schaumann-Runkel ,

De-Renzi-Gainutolinor-Geer-Patureau-Mirand-Runkel , H-Runkel]Dermatensonneexis
a T with ean

def

Z : Bordsz (2)-> Veet
2

Im [De-Renzi-Gainutolinor-Geer-Patureau-Mirand-Runkel , H-Runkel]

The above TFT induces a full modular funedor
Lex

Blei Bordin Profik
I -> e = Repr)
51 erX yver

2- ZIEN-2) 102 =0)



iv) FRS-construction
#  inidea : Cor12) Ble12) = ze(3) with = EW-2/~ Spit-epit if pers

&: Can we find a
bordism such that

Zelms) satisfies the conditions of a correlator ?

Yes ! But we need surface defect AEDECDy as extra input.
e
.
g
. [

= E += 1

Emanizati> forge z
connecting

↓

Mc = ExI/ with surface defect A at [x (0)
·

(p ,
t) w (p ,

-t) if pet15)

Ihm [Felder-Fielstad-Fröhlich-Fuchs-Runkel-Schweigert]-onza) gives consistent correlatorsFor e fusion
↓

=

A

Conly top level of AkBly
for any surface

1) In #RS] the field content is determined algebraically can we get it

topologically as well ?

2) What about non-semisimple I?



v) FRS - construction 2
.

0

2d 3d

Chiral label

L

&**Nantichiral
Label correspondence#sieZ-

->

Da comes from the connecting manifold M of S
XI

:- = Sv-5

In anology to construction of Bly on surfaces
, we get a functor

A

from Mac :

Cor : Blasexer- vect
xx-Zei

Fe 2 e
rev

is representing the space of IFT bulk fields !

= Reperer)



v) FRS - construction 2
.

0

Back to correlators : [
=c : sies'

Fran
z(m) : ZMÄREMI - Z)

natural in
Chiral & antichiral

Labels

↓
=> Cor Corpor B

[ CoroD(2)= Bl[p Cor



v) FRS - construction 2
.

0

#m [H-Runkel]
Let 2 be a modular tensor eat

.

Under one technical assumption onZe
,

evaluation of the connecting manifold gives a full eFT
Dik

0. 2
.

Bordate
,
2.aprof

&

Bla

for
any AeD .

Em We can also introduce boundary conditions & topological defects in the CFT

and handle different As at once
.

# Consider A the trivial surface defect : (Diagonal or Cardy case

boundary conditions = obC

Field content : Imm = -F nom
* eBly(Imn)=

Xe2

s = 0 -( = /X *** Bly(S) =2eve



v) FRS - construction 2
.

0

#m [H-Runkel]
Let 2 be a modular tensor eat

.

Under one technical assumption onZe
,

evaluation of the connecting manifold gives a full eFT
Dik

Bordaprof
&

Bla

for
any AeD .

Em We can also introduce boundary conditions & topological defects in the CFT

and handle different As at once
.

# Consider A the trivial surface defect : (Diagonal or Cardy case

boundary conditions = obC

Field content : Imm = -F nom
* eBly(Imn)=

Xe2

s = 0 -( = /X *** Bly(S) =2eve

= Dixi *
e fusion



Outlook
· Computations with A non-trivial ?

· More general surface defects in Ze ?

· Relation to other approaches ?

Thanks for listening !


