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Conformal mass in AdS Quadratic Curvature Gravity

Yoel Parra Cisterna1,∗, Olivera Mǐsković1,†, and Rodrigo Olea2,‡
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Abstract

In the context of asymptotically anti-de Sitter (AdS) gravity, the physical information on
conserved charges is encoded in the electric part of the Weyl tensor, as given by the Ashtekar-
Magnon-Das (AMD) definition of Conformal Mass [1]. On the other hand, in the AdS sector
of Quadratic Curvature Gravity (QCG), given by the action
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the addition of extrinsic counterterms provides a finite Noether charge Q[ξ]. Here, GB is the
Gauss-Bonnet term and Bd (K,R) is the Kounterterm series [2]. The conserved charges are
then expressed as an integral on a codimension-2 surface Σ as to
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where qij is the charge density tensor, {ξi} is a set of asymptotic Killing vectors, σ is the
determinant of induced metric on Σ and ui is a unit vector, normal to Σ. The particular
form of qij for this theory can be found in refs. [3, 4]. In the present talk, it is shown that, for
asymptotically AdS spaces, the renormalized charge in QCG (2) can be consistently truncated
to an AMD form, linear in the Weyl tensor, defining Conformal Mass in this theory,
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where ℓeff is the AdS effective radius and E i
j = 1
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ν is the electric part of the Weyl
tensor, in terms of the unit normal vector of the boundary, nµ. The overall factor Ξd captures
the information on the couplings of the gravity theory and poses an obstruction to the linea-
rization of the charge [5]. In bold contrast to the Lovelock case, where Ξd is proportional to
the degeneracy condition, for QCG, said factor is proportional to the relation which defines
criticality in higher-derivative theories.
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