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Dark stars are very compact objects

Colpi et al’86



The dark matter zooThe dark matter zoo

Protons do not annihilate.
Protons have strong self-interactions
Protons form stars

DM does not annihilate.
DM has strong self-interactions
DM form dark stars



The dark matter zooThe dark matter zoo

Protons do not annihilate.
Protons have strong self-interactions
Protons form stars

DM does not annihilate.
DM has strong self-interactions
DM form dark stars



Are there other signals 
from dark stars?
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We assume that DM interacts with protons

Asymmetric dark matter. Some symmetry protects DM against 
annihilations (as for protons).
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Photon luminosity:

Dark photon luminosity:

Heat capacity: The DM plausibly forms a Bose-Einstein condensate
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Dark stars could still be shining today. They could be detected as a 
point source in X-rays or g-rays, with a black body spectrum (or 
bremsstrahlung), and with no optical counterpart.  

De Angelis et al’ 18

For a luminosity    , a dark star within a distance 
is at the reach of experiments.
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 If the dark matter particle interacts with the proton, dark stars could capture
protons from the interstellar medium. Electrons are also captured to keep the
dark star electrically neutral. (Similar rationale if the dark matter interacts 
with the electron.)

ConclusionsConclusions
 If the dark matter particle has strong self-interactions, it could form dark
 stars, that could be detected in MACHO searches.

 The captured electrons and protons form a hot gas that emits radiation with
a characteristic spectrum. 

 Point sources in X- or g-rays could be detected at Earth. These sources 
would be also detected as MACHOs. Smoking gun for dark matter that 
interacts with itself and with protons/electrons. 

 The radiation (and dark radiation) emitted by the dark star could have
other astronomical or cosmological consequences (e.g. in reionization). 
In progress.
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