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l DM detections

©G. Bertone and T. P. Tait

lDM candidates



l First image of a SMBHl  VLBI: Very Long Baseline Interferometry, an 
      Earth-sized interferometer. 

l The Event Horizon Telescope (EHT) project

l  EHT collaboration: focus on improving the   
capability of VLBI at short wavelengths.

EHT collaboration, Astrophys. J. Lett. 875 (2019) L1, [1906.11238]

l Synchrotron emission due to DM annihilations can be stringently constrainted!



l DM spike model

l Scaling relation arguments 

l Adiabatic growth of SMBH will significantly enhance the DM density and form a spike structure. 
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Conservation of mass

Conservation of angular momentum 

Assume a power-low initial density profile
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l General phase space arguments 

Density of state

Distribution  function

Invariance of radial action

Conservation of mss

l Final density profile is determined  by exact form of  distubution function

Differential energy distribution 

with 



l Approximate distribution function for NFW profile 

l Final DM density profile 

l Approximate power-low model 
P. Gondolo & J. Silk,PRL 83(1999)

l DM spike profile with annihilation 
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l Calculation framework 

Magnetic Field Profiles from GRMHD

DM annihilation source  

Propagation of electrons and positrons 

  Covariant radiative transfer equation

Intensity Map of synchrontron emission

Electron-positron energy spectra and number density

 Limits on 
DM annihilations 

Magnetic Field Profiles from GRMHD



Electron-positron energy spectra and number density



Intensity Map of synchrontron emission



l Limits on DM annihilation cross sections



l Realistic magnetic field profles from GRMHD Simulation

l Characteristic electron-positron trajectory configurations captured by the magnetic lines

l The effect of the accretion disk

l Fully GR convariant radiative transfer and Intensity Map 

Summary  
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