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Gamma Rays from DM Annihilation

Fermi

Ackermann+2015, PRL 231301

Nondetection of dwarfs:
best limits
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Radio Emission in Galaxy Clusters

GeV electrons and 
ᶞG magnetic fields

However: 
Nondetections provide clean 

sources to constrain DM
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RX-DMFIT

McDaniel+ JCAP09 (2017) 027M
https://github.com/alex-mcdaniel/RX-DMFIT

Astrophysics:
- Object mass
- Object distance
- DM distribution
- Magnetic field
- ISRF
- Diffusion

Particle Physics:
- DM mass
- Annihilation 

channel

- SED (radio to 
gamma rays)

- Emissivity + 
Surface 
Brightness

- DM upper 
limits
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LOFAR, ASKAP/APERTIF surveys
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Dark Matter Limits from Clusters

A2256, LOFAR, van Weeren+

Not dark matter



Conclusions
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● DM annihilation can 
produce synchrotron 
emission

● More astrophysics 
ingredients needed: 
RX-DMFIT

● Predicted constraints 
from nondetections of 
clusters very strong!

● Spatial structure can 
be a discriminator

LOFAR
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