a Gr@v

The Gravity group @ Aveiro University, Portugal

Prolate Proca stars

The non-spherical ground state of Proca stars
PLB: 852 138595, Arxiv: 2311.14800

C. Herdeiro, E. Radu, N. Sanchis-Gual,
N. Santos, Etevaldo Costa



Take home message

Staticity plus stability implies non-sphericity.
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Inspiration/Motivation

Etevaldo dos Santos Costa Filho Prolate Proca stars 18th Jun. 2024 2/13



Why do we care about Proca?

Proca stars, constructed for a massive, free, complex field minimally coupled to Einstein’s
gravity, are good black hole mimickers.

Under certain conditions, they can mimic the shadow of an astrophysical Kerr black
hole.

Some real gravitational-wave signals from black hole mergers are well described as
Proca stars with a consistent boson mass across multiple events.
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Multipolar scalar stars

Horizonless self-gravitating solitons describing localized energy lumps, made up of
massive, complex scalar fields
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In the absence of gravity, solutions are described by
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Multipolar scalar stars
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Proca stars

Self-gravitating configurations forming a compact horizonless object. The star forms a
stationary, soliton-like solution
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Proca stars
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Previously constructed for
Spherical Symmetry
A =¢e "Y(iH(r)dr + Ho(r)dt) :
(Rotating) Axial Symmetry
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