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Summary of Proposal

Over the last decade, the study of strong gravity dynamics has thrived. The coalescence of an
astrophysical black hole (BH) binary and its gravitational wave signal, or the interaction of BHs
with matter/fundamental fields are now under control, due to sophisticated numerical infrastructures
to perform fully non-linear numerical simulations in general relativity [1-3].

This infrastructures may be further used to evolve bosonic fields in the vicinity of BHs to:

- study their gravitational wave signal and test alternative theories of gravity;

- test these fields as dark matter candidates;

- understand the development of the superradiant instability of BHs beyond toy models [4,5].
- understand the stability of recently found solutions of Kerr BHs with scalar hair [6].

These studies will be the aim of this interdisciplinary thesis, motivated by cosmology, astrophysics
and high energy physics.

At a technical level, part of the innovation of this thesis will be to develop numerical relativity (NR)
and analytical tools for solving the relevant strong gravity systems. These tools will be interfaced
with the recently released EINSTEIN TOOLKIT, an open, state-of-the-art, community platform for
NR - of which the advisors of this thesis is a Consortium Member
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(http://einsteintoolkit.org/about/members/).

(continue if necessary)
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