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The DM spike around supermassive black holesThe DM spike around supermassive black holes

The adiabatic growth of the black hole produces a “spike” in the dark matter 
distribution

In the center of the Milky Way it is located a supermassive black hole, with 
mass ~ 4106 Msun.

Gondolo, Silk’99, Peebles ‘72, Quinlan, Hernquist, Sigurdsson ‘95
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The n→m process produces a highly 
boosted DM particle. 

Implications for direct DM searches?
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Model independent parametrization of the cross-sections:

Large parameter space:



In the framework of the SIMP mechanism, no significant spike is expected today.
If a spike is detected (GW, astronomical observations), SIMP would be ruled out. 

The fate of the DM spikeThe fate of the DM spike
 Example 1: Only 2→2 and 3→2 (inspired by SIMP)
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Flux of boosted DM particles, with 



The Sun (and the Earth) might be moving through a “gas” of dark matter particles. 

Sun

v~200 km/s
WIMPs

v~200 km/s
Once in a while a dark matter particle will interact with a nucleus. The
nucleus then recoils, producing vibrations, ionizations or scintillation light 
in the detector.

DM DM

Nuclear recoil

Direct detectionDirect detection
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2→ 1, ΦBDM = 100 cm−2 s−1



 The structure of the dark matter spike surrounding a black hole can be
   significantly affected by self-interactions, concretely by the unavoidable
   3→2 or 4→2 processes (or 2→1 when semi-annihilations occur), due to
   the extremely high densities within the spike.

ConclusionsConclusions

 The n→m processes are a source of boosted dark matter, which may 
   allow to probe light dark matter in direct detection experiments.  
 
 If semi-annihilations determine the dark matter relic abundance, the
   sensitivity of experiments to dark matter scatterings increases by up 
   to six orders of magnitude.  
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