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2 grading
basis

oegeefsis.IN
E

generated by nooo elements 0
gaggig p E

a Ea a 7 n modulo

Ea Eb 0 Ea Ob Seb att Eb

Lie superalgebras of Cartan type Lie algebras appearing as subalgebras
obtained as subalgebras of the at degree zero

commutator algebra of n
W n g n

W n Eb S a o s a An

S n subalgebra of Wh 0 9 02 07
consisting of trackless elements 0

Er Es 09 E Can be extended to a contragredient
Lie superalgebra A 0 n 1 skull
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Questioned Given any Kac Moody simplify restrict to cases where

algebra g and any contraguedient g is finite any simple finite

Lie superalgebra extension Bofg dimensional lie algebra and D A

by a grey vertex what is the such that the corresponding
natural generalisation W of Wh Coxeter label is equal to one

Is there an underlying generalisation pseudo minuscule weight
C of the Clifford algebra n

Ar 0000
The extension can be characterised

by an integral dominant weight Br 00 0 0 0

Σ till where the i c o_0 0 00

are non negative integers 0 0 0

The grey vertex is connected Eg 00 0
08 0 00

to vertex j with D lines

E 7 00 0 0 820 0

As a g module
B R 7

irreducible with highestweight No such for Eg Fy 62
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The case g An n A The general case g 7

oeg.ee bj E
o ee

bjjlE
E

RT

kjaszqigg.gs
0

tyminqq.gr
With FC the bracket in s ull

differs from the commutator in Cat II mRg

Ea Fb FbEa Sa F Ec Grading element L Bu K Bk

Ea Fb Sab g invariant bilinear form

EM FN FN EM 8mn
From 911m11 with K F Ec we

can reconstruct the products FbEa As a generalisation of n we
want a unital algebra with sub

and EaFb in Cal by spaces Bu h o til such that

FbEc Ea Fb Sabk FNEM EM FN 8mNL

Ea Fb Ea F Sabk Sab EMFN Em FN 8mNL 8mW
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and in addition

V0 1 Y UV Y
o g Xo y

Vox I Y V0 XY
for of Bo and y BI

The only case where there is an
VIVE U Bo X YET B

associative such algebra is
Non associativity

g 7 An 1,7 In all other cases

we need to restrict associativity Ea Fb Ec Ea Fbf

In the general case there is a SabEc kbaEc Eak.be

2 graded algebra I E KbaE Kb Ea

such that Fb Ea Ec E Ea

n U Bo Th B

the relations above hold for
Can we get a generalised Clifford

Bu En K 0 11 algebra C by factoring out

XY 2 Y 2 whenever from I the ideal generated by

YE or Y 2 01 RIFE 2 R 27 2
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ii unique
eg ca.in

Z graded Lie superalgebra W
B Ea

and a surjective homomorphism Bo F Eb

B Bo F Kbc

4 B Bo Bo B W Wo W
4 must be injective on Bo B

sash that
what is F F E

W is nontrivial

W is generated by W.nowo W Ea Fbk'd

Ea Fb K d
W is bitransitive K 0

Fb Ea Ko
W wa 0 Wu 0

Wi w.nl 0 W n 0 Sa K Sa F Eo

Sabk Sa Kbo
i y xi y

For bitransitivity we need
for i j 0 I where

i y B Bo Bo B C E F Kb 4 Fbk c



Set 6 x x ̅ The Lie superalgebras W and S
avel

called tensorhiera chyalgebras
Ee E FIFe EJ g Dr Ai

2 Eca Eb FÉE W kletar S H 2n

4816 Eat KF EJ g Er ni r 7

48 Sa Ke 0

Bitransitivity gives Ea En 0 0,7_
0 8 07

Both W and S infinite dimensional

degree 9 v 2

and B Bo to the maximal subspace
B Bolg sail that B IB B g Eg
we get similarly a 2 graded 2

Lie superalgebra s such that Ä
És S n for g 7 An 1

1 13 78645
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Let 20 be the Weyl algebra on
2 dim Real even elements pm N du V d Uta V Eb
M N PM PN 0 PM 8MW dua Ea VadEa VbEb

On the tensorproduct V0 C let d be
2CV F Eat Upa VbEb

an operator defined by
d M FM DEM PM DFM dpm 0 2 Uav F Ea Eb

on the generators and extend it so
that it acts as a derivation on V9 pa Vb Eb

W C and WEE W C OpuavbEatuadavbEb
Define a vector field as an

Daub Va V92 av b Eb

element in the subspace
In the case g X Er A the

M MP EN of W Ö derived bracket du V describes a

For g X Ann Ai we then get generalised Lie derivative which

the ordinary lie derivative of a unifies r of the ordinary diffeo

vector field V with respect to a morphisms in 11 dimensional super

vettor field U as a derived bracket gravity with gauge transformations
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Tensor hierarchy algebras can be RÉÄÄÄ Palmkvist
defined also when is not a

2309.14423 2207.72417
pseudo minuscule weight and even

2103.02476 1804.04377
when g is infinite dimensional

1802.05767 with Carbone

by constructions different from
P 2507.08828 1305.0028

the cartanification outlined here
Generalities about contragredient

In general No and W are then
and Cartan type Lie super algebras

strictly bigger than Bo and B and construations from local Lie

Super algebras Kac 1968 1977

Lie superalgebras B g 7 in the

the cartanification context of supergravity
be modified so that it gives Cremmer Julia Lü Pope 1998
the expected result also when Henry Laborde're Julia Paulot 2002

g is infinite dimensional Henneaux Julia Levie 2010

Extended geometry Hitchin Hull
Does the generalised Clifford waldram Hohm Samtleben West
algebra C exist Berman Cederwall Kleinschmidt


