
 arXiv 1
Higher dimensional Virasoro s

1910.04120

and superconfermal symmetry 1906.0422
w Ingmar gyberi

1810 06534 w Owen Gwilliam
1GW

Superconformal algebras describe symmetries of certain physical

systems in d dimensional spacetime

d 2 Superconformal algebras

µ I 2,4

Super enhancements of Virasoro tie algebra

Symmetry of states of the superstring

µ 2 Superconformal index elliptic genus

Symmetry alg of familiar varlet algebras CDR on CY

Chiral polyweeter fields

d 72 superconfumal algebras

Superconformal index still a good invariant

Witten index s s partition fn

High dime
versions

All finite dimensional



After a holomorphic twist d 4 superconformal 2

annalgebras admit dime refinements Higher dime

Virasoro algebras

Holomorphic twist Let g super Lie algebra

Data An odd element Q E g s t

Q Q1 O E g

Given a dg rep M b g can twist

M s M econ

Susy they
7 module for the N k super Lie alg

g
17 In a

N u

j I spin 4 rep

complexified translations
zµ w

5 0 S l C

dailia 14
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Fact For 4d N 1,2 4 SUSY F Q E 9 IQ Q1 0

so that

Im TQ 7 I e a 4

This is called a holyomorphic supercharge
Choose complex coord's

17 za E E then for such a Q

Q TQ Mi for some Mi
Oti

Theorem Tsw Let New be the D 4 N k superconforma

Lie algebra
Then I embeddings

H EfN k Vee a
Q
n

I 1
graded manifold of oddvariables

holomorphic

supercharge 4h e ITE Eu Fl

EI E N 2 Q I 2h 3 1 acts geometrially

as Euler v f

ae slit I spa tiff zi Eto of IIZi



Suggests following generalizations of the D 2
4

Super Virasoro algebras derivations of graded algebra

CeCe o Te En il

Problems E o E via Hartog's Lemma

Better Kopranov et al Use a dog model

RT d o o A 2,5 i

edge

Then the dog Lie alg of graded vector fields is

of the form

AI Te eu ffI fz AIR sniffs Teal

Witt
_to

1 Fei Ej fig

Tfsi Aa El o

Otj
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Central extensions

k L we just have

Witt Der AI

Central ext are parmetirized by A C cycles in physi

45 W e Clf 4A to
V f s on formal disk

Defoin the following 2 coyaks

QA 21,2 Zz Tr J2 dir J2 Otro
1

Qc 2 2 2 Tr J2 Tr OJI 0523 t

672 Have additional cocyck

Yuir E H Witt a

of form Residue

L

i 1,2 air 2 e 2 Tr J2 r0Tr JI dei
S3

z.ie A Feil
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Def 1 The higher Virasoro algebra of type a c e Exa

is

Q Vira Witt

2 cocycle a 4A t C 4C

2 The higher twisted N 2 Virasoro algebra of

type o c Ci is

D 2
N 2

Vir
G c.ci

Witt

I
2 cocycle a 4A 54,3 t Ci 4 vir e

In the second part of the talk we will see

how the N 2 Virasoro localizes to the ordinary
run

Virasoro Lie algebra

For now we indicate some natural representations of

the N 1 higher Virasoro algebra



EI i Let be a Q vector space Let Hu be 7

the following dog tie
abelian dg Lic alg

t i Hv Aix V V Fil

p r
o2 cocycle

T o p v v.v rapid't
53

Have abelian sub dg Lie alg

Hu As V V 117 a

quotient

when

A a ker Aj H Aal

central term acts by 9

Set

Hu f
V Ind En U Hu dei

Hu 1 Uktv 1

This example is motivated by the holomorphic twist

of the fire D I chiral multiplet



Virasoro action Filtration on U Hr gruthu 8

is Poisson algebra

By def Witt C AI define

J Witt gr U Hu

Z 1 Cp 2 r u
S3

check this is map of Lic algebras Want to lift

this to quantization Ufttv of grufHu

1 WI F enU Vireo s UCH ut

I t
J

u Witt 7 gr UCH f gr Vv
Poisson map

For some combination a c

universal
a ga t C ya dim V

Todd deg
E H5 Wa

The module is a Free field realization

of Vireo c
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Another example for g any Lie algebra obtain

dog he alg Aj g

For OE Sym g
I have a central extension

a To Aj g

Kapaun et.at high KM algebra

Have classical map of Le algebras

J
Witt gr U Jo

independent of 0

Conj For 0 f Ocritica Tradj x

there exists a map of algebras

I r

U Vir Ugo
0,01

This is a higher version of the Segal Sugawara

construction
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Superconformal localization

Local enhancement the Lie algebra of holomorph

uf's on oplx surface X has natura local enhanent

Vat x I r x Tx
I

Dolbeault resolution

Obtain a factorization algebra on X

Vir C no x t t
o.o

1
Twisted Lie alg homology

y a 4A t c fo

This is analog of chiral enveloping algebra of Beilinson Dornfeld

Holomorphic fact alg's on Riem surfers agree w the notions

of chiral olg's hurlex alg's In this cage the construction

agrees w BD

an do same thing for N k version of Virasoro

We are most interested in the factorization algebra

µ L

Vir
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Localization i focus on X Q2 Consider plane i

i

z
ez EE

I 11
There is a vector field z F E Vectw't l

Notice this is a MC element can deform any

Vir
Z

module by such an element

EI Higher dime KU also has a factorization

algebra enhanent

y ye Sym g
9

Sym g

µ 2 Cf o

vi n f T
g.ee

C u x g Tey

Koszul
resolution

Have deformation
f E E e

µ I 0 2

T g.y.dz Fg.e dry taos

4 0
localization y

in a K 2

Sfg 5cg 2 KM

where KM.cz is the ordinary KM factorization

algebra supported
on Ez
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Thin fSWT Let Virzi be the ordinary Virasoro

vertex alg thought of as a fact alg on

i

Iz E

Then there is an equiv of fact alg's

Vir
i

I tho 7

12
12 c

i Vir
2

A similar argument also works at the lead

of dg Lie algebras

µ 2

Vir 1 Vir 1 taff 7

12

usual
J

Vir

Virasoro Lie algebra



Remarks i Can perform same type of localization 3

for N 4 version of higher Virasoro

Get super
versions of 2d Virasoro

THI Tsw i suppose an N K theory T k

has a globe gauge symy.ly by g

commuting
w Susy Then if T u k

is superconformal
Holomorphic

twist
11

Vir Fj 0 TN
a

Q

J J holomorphic

High supercharge

virasoro high KM algebra

At the level of holomorphic twist the

Superconformal index
is a chaytor for

µ te
Vir

Ed 4d N Susy
characters are elliptic

T functions Tsw

11

Partition f on Hopfmflds

d oYeattia



Higher vertex on Nir FgN
h 14

These factorization algebras define algebras

over the colored operand of holomorphic

2 disks 7 higher OPE

c 7
Higher VirasoroCoefficients of holomorphic OPE

7 algebras

r u
holomorphic gravitational

anomalies

Holomorphic twist of Ced N 2 o

they i
localize

free theory 7 Ual Ku of bul e


