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Motivation



Definition of scri of spacetime involves conformal rescaling, so let us look for
conformally invariant framework for conformally Einstein spacetimes. It is given by

the space of metric tensors that are Bach flat. We can consider the symplectic structur
defined on therein, and use it for the Einstein metrics that set a submanifold. This is

what we do below.



Normal conformal Cartan connection



Working definition
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gauge transformations
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The curvature:

The Bianchi identity:
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the Weyl tensor



The Bach tensor:

DaxF = dxF + AAN*xF —xF N A= | B*xf,

Bap = 2V°V,Pay — 2P“Crgan,

Rpy=Angp =— DByp=0 = DxF =0.




Examples of reduced holonomy:

The spinor representation of the NCCC is the local twistor connection of Penrose.
Iff the NCCC can be gauge transformed to the following non-generic form:

/ Y o Rew, Imw, — Wy 0 \
—0* Y —Imw; Rew; 0 —Wo
A = Rews Imws; 0 —20* Imw; Rew,
—Imw; Rew; 264 0 —Rew; Imw,
Wy 0 —Imw; —Rews —1 I
\ 0 Wy Rew; —Imw; —64 — )

N m e S - ,u

then the spacetime conformal geometry admits solutions to the twistor equation:
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This is the Fefferman family of spacetime metric tensors. Among them are known
examples of the Bach flat metric tensors that are not conformal to Einstein.



Symplectic potential densities



The Cartan-Yang-Mills Lagrangian:

1
Loym(6) = §FIJ A xF7;

Leym(0) = Leym(f0).

1
Loym(0) = ZCabch abedyol,

0 = 0g

: : 1
d0Lcym(0) = OAIJ A DA*F‘]I 1 5
1

*C = iea'bchcd = J(x)F =0

FIJ A\ (5*)FJ] -+ Cl(dAIJ A\ *FJ])



The symplectic potential density:
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Useful decomposition
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Einstein — Bach flat
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We want to compare it with the Einstein theory symplectic potential dencity
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At the scri of asymptotically
(A) de Sitter spacetime



The Fefferman-Graham coordinates
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The pullback of ©cym(0%,60%) on the scri
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Comparison with the standard
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The Noether currents



Diffeomorphisms

£ - vector field tangent to the spacetime
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[ - generator of the Lotentz rotations or conformal rescalings
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Summary



Thank you!



