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Several motivations : . explore new holographic limits of ADSICFT
. generalisation of supersymmetry and/or supergravity beyond the arena of lorentzian geometry

Sowedraeuatispersonae

we start with the deEHerspacetiwI in Dtl dimensions : Lorentzian manifolds with nonzero constant sectional

curvature :
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If ( M , g) is a loreutgian manifold , ( Tpm , gp) a ( RM , y ) and so we
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° M limits .
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(A) ds C & (A) ds G are reductive homogeneous spaaetimes of kinewatical

•

G lie groups .

Their canonical connections ( those with zero Nomiau maps )
•

are not flat and the flat limit gives G & C
.
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All spacetime in the above diagram are symmetric homogeneous spaces of kinewatical lie groups . The canonical

connection is torsion - free , but only flat for M
,
C

,
G

.

We want to clarify homogeneous space times of khewatical

he groups .
we will work locally in terms of their lie algebraic data

.

Kinewatical lie algebras and their homogeneous spacetime

Def A kinewatical lie algebra ( with D - dim 'l space isotropy ) Is a real tie algebra 9 of dim ICDTDCDTZ )
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The clarifications in D 72 can be done via deformation theory . Every KLA is a deformation of the

static KLA : the unique KLA where ZVTOS Is an abelian ideal ( and hence S is central
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I ] where

• galilean • se CD , 2) j→ -1 Is 72 -

• Carroll • SI ( Dtl , 1) • a family X 7,0 where

• Porn call
'

• Sg ( D -12 ) X → 0 is Nt
• euclidean

• a KLA where adfs ,
- ] is not
diagonal is able



We are interested in the
"

binewatical spacetime
"

: @+17. dimensional homogeneous spaces of hinewatecal lie groups
G of the form M=G/µ where the LA g of G Is hinewatical and the tie sobalgebra tysg
corresponding to the ( closed ) subgroup H is of the form Y = r @ V ( as r - mod ) .
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A lie pain ( g , b ) is effective if y does not contain any nontrivial ideal of g.
Equivalence dames of effective lie pairs are in bijectiue correspondence with local iso . dames of homogeneous
spacetime

.
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The result of the clarification ( for generic D) is obtained by adding some more spacetime to our

carneliandramatis personae .
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Some details not in the talk

In writing down KLAS
,
it is convenient to choose a standard basis Jab= - Jba for r

,
and Ba

, Pa for ZV and H

for S
.

The [ J ,* ] brackets are the same for all KLAS and hence they are distinguished by the remaining
brackets

.

When describing he pairs ( 9 , b ) we always choose a basis for the KLA in which 4 is spanned

by (Jab ,
Ba ) for binewatical space times or ( Jab ) for aristotelian spacetime .

the homogeneous spacetime

are then described by uniting the brackets of Ba
,

Pa
,
H in this basis

.

The homogeneous spacetime in the

talk can be described locally as follows :

Aristotelian Newton - Cartan

static F ,
- ] =°

• galleon [ H , B) = - P

• torsional static [ H ,P ] =P • ( Ads G)
× [ H ,B]= - P [ H ,

P ]= (1+2/2) B + ZXP

• ( ds G)
y [ H ,

B ] = - P TH , P ] = VB + ( 1 - V ) P

famollian
• Carroll [ B ,P]=H

• Ads C [ B. P ]=H [ H ,P]=B [ p ,P]=J

• ds C [ B ,p]=H [ H ,P ] = - B [ P ,P]= - J

• NR [ B ,P]=H + J [ H ,
P ] = - P [ H ,B]=B

Loneutgian

• Miuhowskie [ H ,B]= - P [ B. B) =J [ Bcp ]=H

• de Sater [ H ,B]= - P [ B ,B]=J [ B. P ]=H [ H , P ]= - B [ P ,P]= - J

• Antide Siter [ it ,B]= - P [ B ,B]=J [ B. P ]=H [ H ,P]= B [ P ,p ] = J


