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Unigueness theorems
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“Black holes have no hair”
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1. Canonical and minimally
coupled field

2. Field inherits the spacetime
symmetries
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Superradiance
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Gravitational atoms
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Scalar clouds
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Scalar clouds
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Scalar clouds
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Scalar clouds

Benone+ (2014)
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Proca clouds
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Proca clouds
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Proca clouds
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Proca clouds
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Hairy black holes

Herdeiro+ (2016)
[arXiv:1603.02687]
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Hairy black holes

Sanchis-Gual+ (2016)
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Hairy black holes

Delgado+ (2021)
[arXiv:2012.03952]
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Formation mechanism

Proca stars
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Kerr black holes
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Formation mechanism

Sanchis-Gual+ (2020)
[arXiv:2007.11584]




Finding hairy black holes
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Finding hairy black holes

Cunha+ (2017)
[arXiv:1705.05461]



Finding hairy black holes . 2016
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Final remarks ;’ )

* The fundamental hairy black holes bifurcate from the existence line of the
bound state|0,0, 1, 1)

* The total angular momentum j allows for the existence of | = 0 bound states
* Cloud’s can form spontaneously
* Proca hair is dynamically more favorable than scalar hair

* Search for astrophysical observables



Obrigada! Thank you!
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