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Doubly-foliable space-times and gauge-fixing of scalar-tensor

UL i perturbations

I\ ([0 The direct detection of gravitational waves and gamma-ray counterparts
has confirmed that gravitational waves propagate with the speed of light,
disruling some of the scalar-tensor gravity models. A huge class of
Horndeski theories (those with generic G2 and G3 and with G4 depending
only of the scalar field) however survived the test. The study of
perturbations of such models is important to establish the ghost-free and
instability-free parameter regimes. This has been investigated for a wide
range of scalar-tensor theories in the spherically symmetric setup,
exploring a 2+1+1 decomposition of space-time based on an orthogonal
double foliation. The orthogonality however consumed one gauge degree
of freedom, allowing the discussion of only the odd sector of the scalar part
of perturbations. In order to describe the even sector perturbations, we
worked out a novel 2+1+1 decomposition of space-time and gravitational
dynamics, based on a non-orthogonal double foliation. We explore this
new formalism for the perturbations of both the spherically symmetric
metric tensor and scalar field in generic scalar-tensor theories, achieving
an unambiguous gauge-fixing. This opens up the way for the discussion of
the full spectrum of perturbations of spherically symmetric scalar-tensor
gravity, including both the odd and even sectors of the scalar part of
perturbations.
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