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Motivation

We have strong evidence in favor of the existence of a scalar �eld (Higgs

boson);

Scalar �elds appear as fundamental elements of a number of theories, from

extensions of well known setups, as the Standard Models of Particles and

Cosmology, or as part of String Theory; [Hu+,2000] [Peccei&Quinn,1977]

[Svrcek&Witten,2006]

Some of these scalar �elds are predicted to be ultra light - [10−33, 10−10] eV
- and to interact very weakly with the SM; [Arvanitaki+,2010] [Hui+,2017]
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Boson stars
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Backreaction of the �eld

spacetime

scalar �eld
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Backreaction of the �eld
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The Newtonian limit: Schrodinger-Poisson equations
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Penetrating a weak-�eld boson star
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Rotating clumps of scalar �eld
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Rotating clumps of scalar �eld � center-of-mass

~rCM =

∫
ρf (~r)~rd3r∫
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Gravitational friction
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Gravitational friction

~Ff = ~Fwith − ~Fwithout
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Gravitational friction

−〈f rf 〉 ∼ αrmP , −
〈
fφ
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〉
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Final notes

1. Scalar �eld may be responsible for the development of structures of

astrophysical relevance;

2. The scalar �eld structures react to the presence of the orbiting stars,

developing long-lived rotating clumps;

3. The reaction of the scalar �eld to the presence of orbiting bodies gives

rise to a friction force that is proportional to the square of the body's

mass.

Thanks for the attention!
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