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Outline
• keV dark flux from Black Holes  

• KeV environment around the black holes 
• Generating keV dark matter
• Possible signals and benchmark parameters 

• Dark Matter Flux and Black Hole Dynamics 

• Dark luminosity and accreting black hole 
• Boosting dark matter by black holes
• Dark superradiance of black holes 

• Summary



A simple thin disk model
• Shakura-Sunyaev model



Luminosity

• Eddington luminosity: dominated by the photon 


scattered onto ions:


• Energy flux then is:



Dark Luminosity

• From multiple arguments: 


• thermal or conversion



Two light dark matter models

• Take Xenon1T as example:


• Axion or ALP


• Dark photon



Accreting self-interacting dark matter
• Luminosity with dark photon:


• Dark matter luminosity:


• For axion flux:



Boosting dark matter in BH orbits:

• Event horizon:   


• photon sphere: 


• Innermost stable circular orbit:


• DM can be accelerated within those orbits, and escape through collision:



BH superradiance

• With order one parameter below, radiate keV rays:

• Similar to Hawking radiation, characterized by the quantum wavelength of the 
black hole size. 

•



Summary

• Three different DM mass regions, light kinetic keV, keV mass DPDM, MeV-
GeV.


• Different mechanisms: Thermal vs Black hole boosters vs Superradiance


• Rich dark matter phenomena around the black hole.


