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is the universal symmetry algebra in 2d chiral CFT

This talk is about a higher dimensional enement of the
Virasoro algebra This algebra is a universal

symmetry of Gd N 2,0 superconformal field they at

the level of the holomorphic twist

The AGT correspondence in Itassociates to a Gd

superconformal field theory a 2d CFT Under this correspondent

our enhanced algebra corresponds exactly with the Virasoro



We will discuss enhancemets of some mathematical consequences

of AGT correspondence involving these exceptional algebras

HighedimensionalegalSugawara
The chiral boson CFT is described by a field b t

of spin 1 w OPE
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Invariantly The field b is a holomorphic 1,0 form

b E R I Jb 0

If we resolve the condition of being holomorphic



b e n I 1 shiftedPoisson
11 space
Q 1

wingL

ME n I 1 0 n I n I

Quantummechanics BEvilhou.sk

BV algebra A Aassociative algebra
At

t
no I to

I

1 1 shifted Poisson algebra i
Poisson algebra in aif a

Fon fields Fo 9Fun phase space



BY quantization is well suited for factorization algebras
mm

A Fuctorizationalgebrer on manifold M is

F Open M Veet
or ch

w a multiplication
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This CG The observables of a classical field theory have

the structure of a IP factorization algebra

Quantization which
may

be obstructed anomalies
yields

a BV factorization algebra of quantum observables



Ex top QFTS yield locally wnstant factorization alg's

12 on M IR
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EI Let X w be a sympleeton manifold There is a 1 dime

locally constant fact alg Obs sit

Obs Of X Moyal def quantization
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Back v2 I w its BV structure
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The BYetization of this shifted Poisson structure recouns

the chiral boson vertex algebra

Can represent stress tensor as a local Noether current
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holomorphic Jacobian
Recall the Jacobian of I is

Moduli of aplx
structures on
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There is a natural isomorphism

To JI H I n

The chiral boson is naturally a family over the

Jawbian variety When I is compact get a line

bundle over J the partition f is naturally a

section of this line bundle

Intermediate Jacobian if X is 3 fold or generally

an odd dimensional epk manifold then the intermediate Jacobian

is

H X.IR p3 x 2IJ
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top trivial holTphic2gerbel

Associated to this moduli space Thigher dime version

of a vertex algebra
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The higher chiral boson on X is the theory w

fields I I
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There is a BV structure shifted Poisson

T E m 111 0 int n

The corresponding action functional is non local

s pl S poop

In dim 1 have 650 s as well

This Saberi W The holomorphic twist of the Gd N 1,0

tensor multiplet theory is equivalent to this free

BV theory



Holomorphic symmetry The sheaf of holomorphic vector

fieldson X admits or locally fine resolution

É
n x tho s

sheaf of
dg Lie alg's

Given µ
E n X T we can find an explicit

current which realizes the natural symmetry of
holomorphic vector fields on NY by the LI
derivative

T pixp
If we resolve the condition that p is a closed
2 form as above we must introduce the terms

Spii p fpii.jpi



The higher Virasoro algebra
class.at y thispTr defines Hamiltonian action

Noether currents of the sheaf of holomorphic vector fields
on the higher chiral boson

Quantum there is an anomaly central extension

of v f s which acts

The fw The space of anomalies for the symmetry

of holomorphic vector fields is
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Hi vectho x1 H X Hop un
k 0

n dime aplx mf ld



Wn Lie alg of formal vf's on D

This result is stated in the case X has smoothly
trivializable tangent bundle

When X anomalies HI un E H Buca
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Prof w For the higher chiral boson the anomaly is
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The Virasoro algebra is an extension of v f's on

the punctured disk D

In higher dimensions the punctured disk D 0 is

no longer affine but nevertheless

witta n D 0,7 RP D o T

is a dg Lie algebra Anomalies correspond to

central extensions via the residue
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So using
our result above

Props The space of local operators in the

holomorphic twist of the N 110 superconformal

they is a representation of vir c CCB

Specifically its a vacuum representation Has the structure

of a higher dime vertex algebra

M Its character recovers the supersymmetric

index partition for of Gd they on 55 5

But where is this symmetry coming from



Thy Hahner Raghavendran Saber w The holomorphic

twist of the N 110 superconformal Weyl

multiplet is equivalent to Veeth
3

A global statement would be nice

3 M5 branes and exceptional symmetry

TTryonMS.br nisN 2,0 superconformal we wish

to consider the holomorphic twist of this

Twisted Ild supergravity can be placed on 11 manifold of
the form

s or IR Z

CY5

When Z
5
we've characterized the twist RSW



For studying twisted firebranes a natural
geometry

2 Tot
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Twisted

where X is an arbitrary complex threefold Firebranes

wrap the zero section

This Saber w the holomorphic twist of the thy on a single

firebrone in the geometry
t has fields

The chiral boson
even if Ny from before
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Q What super extension of holomorphic v f's is a

symmetry

Thy soberi w The holomorphic twist of the N 2,01 they

has an explicit symmetry by the exceptional Lie superalgeta

ey
Veetho x se 2 0 x
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The bosonic currents
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Hahne Saber Raghavation W
This is the twist of the 2,0

Weyl multiplet
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When X
3 this symmetry becomes the exceptional

Lie superalgebra discovered by Kac et al

event w sl 2 2 tn 237
E 3 6

fit tn 31 dzi

As a
consequence the local operators of the bd

N 2,0 superconformal theory in the holomorphic twist

form a representation for E 3 6

Categorifies the bd superconformal index

But this is only the positive part of some bigger

symmetry obtained by looking at currents on
3 0



At the quantum level there is an anomaly
51621 KM part

some combination

bosonic of c.to ca.c e ci TrFAAOA
Faonte Hennion

Kaprovor

Veetho Q mixed terms

part

Up to equivalence we expect there to be a unique anomal

For now can show H7 E 3161 H7 E 316

is injective

Cory The hot twist of Gd 2,0 conformal sugra

coupled to N M5 braves exists at the quantum
level N 26

see also Tseyflin's work on conformal sugra



When X
3 0 get a central extension

witted
2

Virgo
3

0 251IRr 430,0
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positive part
5 3 61

Will justify this name momentarily

Virgo
minimal BPS operators
in Gd 2,0 theory

Conj for operators on a stack of two firebranes

from twisted SUGRA as a rep it is induced from

E 3 6 C Virpol Character of this rep returns

state of the art index computations Kim Lee



AGformation On X Cx C Riem surface there

is a simplification of Gd 210 theory called the

d background Mathematically this is akin to taking
rum

ging xD g

derived fixed points equivariant whomology

In the holomorphic twist this process is much like twisting

Se e 3 6 MC element

deform
Obs Obs Se ec

generically localitesfact alg of observables
in the hot twist to a fact alg on C o C C



This leads to a mathematical statement Nakajima Grojnowski

on C Highs Hill 21

I 4 Hilbert
scheme of n pts on 0

S s equivariant

deRham cohomology

has the structure of a vertex algebra

the chiral boson Heisenberg vertex algebra



They saber w Virgo Lt Vir

N backgrd Virasoro
vertex aly

Dolbeaut Virasoro factorization algebra
on
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IViraoro E 3 6 is defined for any 3fold X

When X S x where S is complex surface

then AGT Nakajima tells us there is a deformation A twist

of this that acts on H Hilb S1 Before
dR

turning on this deformation we expect
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of course for S proper there is no difference except

for explicitly seeing the Hodge decomposition But
there is a generalization of this algebra which

comes from M they on

Any
linebode R x tot Ii
I it fvesrane

where L L Ks Then we expect that

E Sta Hf Hilbls 2L
work in progress g
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