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l DM detections
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l DM candidates



l Multi-frequency observation
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Dark Matter Constraints from Diffuse 
Galactic Radio emission 



l Synchrotron emission resulted from DM annihilation in Galactic halo 

Magnetic Field Profiles from GRMHD

DM annihilation source  

Propagation of electrons and positrons 
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l Electron-positron energy spectra due to DM annihilation  



l Galactic rdaio and microwave surveys：10 MHz to 857 GHz



l Sky Maps from the Milk Way rdaio and microwave surveys：10 MHz to 857 GHz



l Modeling diffuse Galactic radio emission

Astrophysical emission components：Synchrotron + CMB + Free–free emission + Thermal dust

galprop_v57
PLANCK collaboration, PAstron. Astrophys.  [1502.01588]

PLANCK template model

l Propagation model

l Propagation parameters l Galactic Magnetic Field (GMF) model

T.A. Porter, G. Johannesson and I.V. Moskalenko, [2112.12745]

Astrophysical injection

l regular component：Psh+11 model

l random component：Sun model



l Likelihood function

l Total intensity l Sky maps



l Intensity from DM annihilation

source energy lossreaccelerationspatial diffusion and 
convection

Brightness temperature:

Radiative transfer equation:

DM injection
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l Intensity skymap from DM annihilation at 408 MHz



l Constraints from combined sky maps

l Constraints from the total intensity



l Constraints from combined sky mapsl Constraints from the total intensity



Limits on Primordial Black Hole with 
MHz radio observations
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mass windows

l Production mechanism of PBH l Constraints on the PBH DM for a
     monochromatic mass function

mass windows

Large curvature perturbations generated at small 
scale in the early Universe

l PBH as a DM candidate

Constraints:  evaporation, lensing dynamical, accretion,          
CMB, GW, primordial perturbations



BlackHawk 

l PBH Hawking evaporation

l Primary emission spectrum 

l Number of electron-positron injected by PBH evaporation

l Temperature

Secondary emission spectrum



l PBH energy spectra



l Preliminary results







l We present the sophisticated calculation of synchrotron emission resulting from DM 
annihilation within the Galactic halo, which can be strongly constrained by the rdaio 
and microwave surveys of the Mike Way.

l For Mike Way rdaio constraints, we impose constraints for both total intensity and 
morphology of individual sky maps, by using galprop cosmic-ray propagation code, 
coupled with a best-fit foreground model. This approach substantially refined the 
existing limits.

Summary  
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