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Outline

You listen Radio Dark Matter
broadcasting live to the Observable Universe

● The basic ingredients

● A great selection of searches
● (extra)Galactic, dwarfs

● Other interesting targets

● A sweet summary
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Dark Matter

Observations support Dark Matter 

Dynamics of clusters and galaxies
Structure formation
CMB anisotropies
Baryon Acoustic Oscillation
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Big Bang Thermal relic

Relic abundance for <σv> ~ 1 pb · c

Mass in GeV-TeV range

For WIMPs:

WIMPs
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Cosmic ray propagation
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NGC891
Radio emission

Cosmic ray propagation
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Cosmic ray propagation

Turbulent magnetic field
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Cosmic ray propagation

The transport equation describes the evolution of the density of cosmic rays

Time evolution Diffusion Convection Energy loss/gain

Sources

The TE can be solved semi-analytically or numerically: GALPROP, DRAGON, etc.
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Cosmic ray propagation
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DM distribution

products
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Synchrotron radiation

Haslam map @ 408 MHz
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Synchrotron radiation



24 November 2016 R. A. Lineros. IBS-MD-IPPP workshop 14/34

Synchrotron radiation
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Galactic DM radio emission

Conservative: direct comparison Obs and DM
Progressive: (astro) galactic emission included
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Galactic DM radio emission
[Cirelli et al. 1604.06267]

9 data sets

From 22 MHz to 70 GHz
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Galactic DM radio emission
[Cirelli et al. 1604.06267]

DM mass and annihilation spectra reveals 
the multi-frequency constraining capability



24 November 2016 R. A. Lineros. IBS-MD-IPPP workshop 18/34

Galactic DM radio emission
[Cirelli et al. 1604.06267]

The constraints improve in the 
progressive scheme
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DM radio emission in M31
[Egorov et al. 1304.0517]

M31 is expected to be very similar to the 
Milky Way

Analysis based on the central region of 
M31at frequencies:

74, 325, 1400, and 4850 MHz

5’
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DM radio emission in M31
[Egorov et al. 1304.0517]

The concentration value c100 has a big impact in the overall signal
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DM radio emission in M31
[Egorov et al. 1304.0517]

After including uncertainties from DM distribution and magnetic field
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Radio from dSph using ATCA
[Regis et al 1407.4948]

Observation at 16cm over 6 dSph. 3 assumptions.  :-),  :-|, and :-(
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Radio from dSph using ATCA
[Regis et al 1407.4948]

Constraints from dSph could be very strong with future observation like SKA
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The Smith’s Cloud

High Velocity Cloud (hydrogen) at ~12.4 kpc from Sun ~2.9 kpc below the Galactic Plane

[image: NRAO, Wikipedia]

[A. Drlica-Wagner et al. 1405.1030]
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The Smith’s Cloud

Projected LOFAR limits for 8hrs observation time.  LBA = 60 MHz, HBA = 150 MHz

[N. Leite et al. 1606.03515]
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Isotropic radio background

arcade.gsfc.nasa.gov

They have reported an excess 
in the radio background which 
is bigger that the expected with 
known sources

Firxen et al. 0901.0555
Seiffert et al. 0901.0559
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Isotropic radio background
DM can provide the missing signal

Alternative explanations

● Faint quasars
● Radio-quite AGNs
● Star forming galaxies
● Unresolved galactic sources(?)

More details:
Gervasi et al. [arxiv:0803.4138]
Singal et al. [arxiv:0909.1997]

PRL 107,271302 (2011), arxiv:1108.0569
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Isotropic radio background
[Fornengo et al. 1112.4517]

Constraints on the DM contribution 
can be obtained via

● Intensity
● Source count
● Angular power spectrum
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Isotropic radio background

Galactic modeling

Experimental uncertainties

ARCADE2 collab. results

Estimation from Source Counts

[Fornengo et al. 1402.2218]
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Summary

● Synchrotron emission from electrons CR could help to 
improve propagation model and astrophysical emission

● DM searches in radio provide a complementary test with 
searches in gamma rays, cosmic rays, etc

● Same targets than gamma-rays searches can be studied 
with radio
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www.dmhunters.org

22611067

Daily digest of papers about
Dark Matter and related topics
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LAWPHYSICS
Latin American Webinars on Physics

/LAWebinarsPhysics/

@lawphysics lawphysics.wordpress.com

Latin American Webinars on Physics

AXIONSAXIONS

GRAV.WAVESGRAV.WAVES

HEPHEP

GAMMA RAYSGAMMA RAYS

COSMIC RAYSCOSMIC RAYS NEUTRINOSNEUTRINOS
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Summary

● Synchrotron emission from electrons CR could help to 
improve propagation model and astrophysical emission

● DM searches in radio provide a complementary test with 
searches in gamma rays, cosmic rays, etc

● Same targets than gamma-rays searches can be studied 
with radio
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Thanks
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