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Dark Matter Capture in Main Sequence Stars

Stars at Galactic Center: 

• dark matter density is 
especially high -> 
effects of dark matter 
burning are enhanced 

• Precise observations of 
stars orbiting Sgr A*, 
called S cluster
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Dark matter is captured and accumulates in the core, where it 
annihilates, acting as an additional energy source.
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Dark Matter Changes Stellar Evolution
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See also: 

Salati & Silk 
1989 

Fairbairn, Scott 
& Edsjö 
arXiv:0710.3396 

Scott, Fairbairn 
& Edjsö 
arXiv:0809.1871

See also Dark 
Stars in the early 
Universe: 

Iocco, 
arXiv:0802.0941 

Freese et al, 
arXiv:0805.3540 

Nuclear fusion is 
(partially) 

replaced by dark 
matter burning, 
causing stellar 

evolution to slow 
down or halt.

https://arxiv.org/abs/0710.3396
https://arxiv.org/abs/0809.1871
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The Dark Main Sequence
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Main Sequence

Dark Main Sequence 
along Henyey tracks

Overabundance of stars 
along Hayashi tracks

[I. John, R. Leane, T. Linden, arXiv:2405.12267]
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[I. John, R. Leane, T. Linden, arXiv:2311.16228]

Constraints on Scattering Cross Section
High dark matter densities can disrupt stars — use the fact that stars 

are observed to derive constraints.


