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The gquantum vacuum

> Scattering amplitudes and vacuum bubbles:

> vacuum bubbles couple to a Dinglmcat volume form:
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The cosmological constant problem

> Natural theovetical prediction:
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> Measured perihelion precession of Mercury:

Ap = 574.10 £ 0.65 arc-seconds per century

> [t lmeplies

|A] £ 10 ol
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> Scale transformations of the gravitational field:
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> The Elnsteln-Hilbert actlion Ls not nvaritant under this symmetry.

> Bven worse: quantum effects generally spoil scale tnvariance
(conformal awomatg).




Conformal anomaly

> Diffeomorphisms:
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> weyl transformations:
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Avolding the anomalies




weyl transverse gravity
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> Gravity in a ‘conformal manifold' of dimension n > 4.
> (wariant under transverse diffeomorphisms and weyl

transformations:
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> Dynamical volume element forbidden by symmetries
(bncompressible spacetine).

> Matter couples to the composite fleld
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Cclassieal theorgj

> Inthe gauge g = 1, one recovers the traceless Elnstein equations
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> These equations are equivalent to Elnstein fleld equations tn the
same gauge (Ellis2010).

> The cosmological constant is a constant of integration.




Semiclassieal tl/leorg

> cClassical gravitational fields, gquantum matter fielos.

> Heat kernel expansion of the effective action leads to renormalization
of gravitational couplings:
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> There is no renormalization equation for the cosmologleal constant.
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Protecteo bg symmetry:
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Conclustons

- Weyl transverse gravity
A theory with transverse (volume-presenving) diffeomorphisms and weyl
transformations which:

> Deseribes a self-interacting spin-2 particle.
> Compatible with classic gravitational experinments.

> Shows different semiclassical physics than general velativity: no cc
problev.

Quantum gravity?
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