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Why modify GR ?

1. Nature of the inflaton ? Modified gravity ?

a.

2. Accelerated expansion of the Universe → Assume a new Dark Enery : 
cosmological constant or modified gravity ? (see recent DESI results)

a.

3.  GR breaks down at sufficiently higher energy : singularity theorem

Many successes of GR : pulsar timing, Solar system test, gravitational waves prediction, 
… so why ?

But …



Unicity of GR

Lovelock theorem : assume

● 4D spacetime
● metric field only
● comes from an action
● At most 2nd order derivatives

→ GR is the only theory

So how to modify gravity ?



Scalar Tensor theories
● Additional scalar field in the action
● Focus on the “healthy” theories that do not propagate ghosts.



Gravitational Waves



Gravitational Waves in DHOST theories

● Compute the quasi-normal modes (complex frequencies) of exotic blackholes

and see their deviation from GR.



Find Black Hole solutions

Static Black Holes : known analytical solutions for some theories

Rotating Black Holes : use numerical scheme to solve the equations 
of motion in the rotating case

Rotating horizon imposed using boundary 
conditions in ADM formalism

Field components solved in a single space 
slice between the horizon and flat asymptotic 
infinity



Upcoming projects

Gravitons can propagate at a different speed compared to light in many 
scalar-tensor theories

→ different horizons for graviton and for light in Black Holes : 
interesting effects to investigate ? Superradiance ?

→ Study the richer dynamics of the coupled system (metric and 
scalar perturbations)


