







































































































Exceptional super he algebras

There is a unique eleven dime

they of supergm.tyt.IT's supposed to

be the low energy lout of M they

Exceptional lie algebras of En type

are known to be hidden symmetries

of dime reductions of Ild SUGRA

The goal of the talk is to explain

the appeneres of exceptional simple Supt

Liu aly's present in the twist of Ild

SUGRA before dime reduction










































































































Twisted Given a supersymmetric

and a supercharge Q w

theory

Q2 0 can consider the twist

Observables in Q twisted thy is the

Q cohomology of original observables

At the level of the twist symmetries

cow become enhanced

Et The 4d N 112,4 superconformal

algebra is finite dime After twisting

the N l superconformal algebra
enhances

to the alg of holomorphic vector fields on

Determined by1124 TW Saber

stent










































































































Twisted supergravity
w Costello Li

Eldstordinygravity
consist in

part of a metre g

BRST introduce ghosts for reparametrization

invariance Ghosts are vector fields X

g t g t bag

In SubRt there are fermionic fields

The graviton Y E N M S

T
spinor bundle

Have lime gauge symmetry

X is X t d Q n

whee
n E P M S




























is a fermionic ghost
MW xx 41ft X a

ghost 0 I

paid
21

4
em 9 X

odd X Q re

Costello Twisted Su GRA is a

background whom takes a

constant

nonzero value Q E T Mis St
Must satisfy Eon for surra like

killing Og Q O

IR Q constant spinor



and Q2 0 like an ordinary

twist

Perturbatiely gravity described by

some dg hie or Lo algebra
a

super

Agra d I i 7

Mc gyro a
Eon for supergravity

thy

Twist concretely deforms this algebra

d d to 7

It to

hi
etc

la 5 la t l Q

T



In Ild Susy there are essentially

two classes of twisting supercharges

Supertranslations Coplxified

M s
Q

I 32 dime spin rep
so il I

TQ Q2 M Q Q2

T
Clifford molt

TQ Q1 o

minimal twist Satisfies

g
dim Im TQ 71 6

For
this
talk stabilized by 5451 a sofa

non minimal
Im TQ 7 C

dim Im TQ 7 9

stabilized by 5062



One approach to computing twists

based on the pure spina formalism

complexified

Sisod N super Poincaré algebra

Yan n E sing n of
a

Sisod N

The nilpotene varity Eager SoleriWalcher

PSF
Susy

Tgif multipletsYd N Berkovits

1 I twist

4
shoes on

Y I
twisted

multipletsTd IN



I
PSF roughly F sheaf on Y

C Rt T Ya F

ve
Sisod N Durin

Given Q E tan simpler algebra

sisof H sisogo TQ 7

To re sisog n t o
d

Ey d 6 N 2,0

Q minimal supercharge



It
rank a

2 3 matrices
C 42 3

6

PS machine applied to

A Oy
no

Gives the holomorphic twist of the

exotic N 2,0 tensor multiplet

No Lagrangian
description Sabari W

EI d 11 N l Q minimal

IQ Gr 2 5

I

I 6

hot twist of u

SUGRA Sabari W



of Ild SUGRA

The minimal
twist is defied

on

y
X t S

X smooth g mfld

CY 5
5 x IR for now

The linear Bu complex of fields is

line EM
II'osymutries

put as n R Pug est n R

I hot uf's
Twi es

Wi as n IR I n'i as once

p s r

I Dolbeault epix T t dy
Some comments

p
e Pu N is a component

of the metric yltielfz.de



p e no no Nixon

r e n no n y

are components of the supergravity

high as field c e n R

Limited gouge transformations Eon

encoded in the complex above

Propose the following interacting

Bu they Raghavendra Saber W

Sfm p rip
I rip u

Fasone



rentiestonieI S nor
65 11

I 80808

5 17
First line understood as foul series

n'or for tutor t

Thy Spue t I satisfies the CME

Spurt I Syne I 0

Note Last line is puisely the

holomorphic arologen of the CS action

C commotion

higherguse

Idc



First termifso Be type

It endows
diverge

I I

Dinger fue pulp I poi
hot v f's

w an La structure This Lo

structure is Totp equivalent
to

the standard one

Numerous checks

w Costello Li's description ofiii

tope strings and Kodaira Spencer gravity



Compactification along G is

twist of sd surra coupled

to appropriate gauge theory

Character of local op's E fact

homology over SI returns

H they index

Holographic
checks

Thy Thy admits a 1 loop

quantization by work w

Rabinovich and Gwilliam

High loop anomalies



2 Exceptional super hie algebras

Katassifasimpetipineaguas

of which the are a few exceptional

series Examples of interest

E 5 10

du fue ed odd

r

whalesVeto as
x

trip't Lur Ty A Lex

Ta x W v an x event
o



E 3,6

of Veit E3 0103 5112

r f e h

od n't d xo R
W

whee

it P d K T 3

o R I d 8 SIG

Interesting brachts

vitor i in et

vitor i'onto sin
y



O SIG

completely encoded by
d the action find

Thy The to algebra of twisted

Ild SUGRA on d x IR is La equiv

to a L central extension

ET 101 I E 5,10

T T u

ever hie L algebra

Defied by cocycle
Ed

4 iii a remix l
2 0

ifs In

Ideas Relationship of a folds obvious

The closed two fwm 200



Ee in
p r a

p

d o n d
e n

Rmt This extension is compatible

with the M2 brave extension of the

11 dime super Poincare alg of Baez

Huerta Sati Schreiber

0127 7 m2 brave Sison

I
Q twist

g
Q cohomology



U

s m2brand 7 Sisong

11 I 1
E 10 E 5,101

Why does this simple algebra

appear

Other simple super lie alg's app

in M thy

E 3,6
N dime enhancement

of led superconfonal
a algebra

single Ms bramfirreducible

single 115 brave have description of

the minimal twist



3 High Virasoro symmetry

The famousfthy is superconformet

But superconformal algebras
are all finite

dime in high dimensions 73

Mainiden
the are infrit dime

enhancements of derived superconformal

algebras I'll focus on the twisted

case

Oneperspeftme M they on

Ads x s

is holographically dual to the Gd

superconformal thy



Matching symmetries this mus that

the sooo algebra should act on

the Ild thy

At the twisted line

Q
y osp 611succeed

whose ear part is

s 4 x SI 2

Recall part of fields of Ild

thy divergent fue uf's on 05
are

which are constant along 11 The

twisted version of Ads geomity



cones from coupling 145 branes

x o x o c 9 x o x I

5114 acts by conformal symmetries

of 0

These aren't quite div fue Eg

I zig I É Ewa
i i

s 2 notates Q'w

This defies embedding

osp 6 1 C E 5 10



Claim This embedding factors

osp 6 1 E 5,10

E 3,6T

µ
even vet a to 6 stat

Upshot E 3,6 is an a dime

enhancent of the twisted led suco

algebra

Thy The twisted N 2,0 theory

defines an irreducible module for E 3,6



Remarks

ThisThum admits a lift to

factorization algebras on 03 Exists

on any 3 fold X in fact

Mc eqn
on X

w now 0 we n x

1 If X I MY WE r I

then co twist is

Virasoro
Hip M

or I

2 If X I x 9 and



W e n I ow o

ther w twist is to

Virasoro on I and is

trivial away from It 07



Sulu's to some Eor w
gaye
sym tins

11 perturbatonly

formal moduli spaces
Il deformation

By
In Bu Bg is equipped w

some shitted symplectic
structure

g
I Ets cos

I gaugeon Os X

sym tries
in

Wi as N R
twisted SUGRA

wi as I 6h45



Poincare

115 brane world volume they

12

led supuconfmal thy

Not a Lagrangian thy

w Ingmar we described the

twist of a single 15 brow

abelian Gd 2.01 thy

I X Cpk 3 fold

Intermediate Jacobian of X

fermionic stuff



O
E 3,67

X a my
module E 3,61

I X M

t
opus or I


