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Dwarf spheroidal galaxies

 → The non-thermal emission related to star-formation 
is expected to be extremely faint.

Carina dSph
Inferred from colourmagnitude diagram 

Hernandez et al., 2000

 Low level of star formation                         Metal-poor stellar systems
McConnachie, 2013



   

Very large mass-to-light ratio  → Mass budget largely dominated by DM
Promising target for particle DM searches!

McConnachie, 2013McConnachie, 2013

Local Group dSph
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Synchrotron radiation from DM

It is an indirect^3 method to probe particle DM: 
source+propagation+radiation

If emitted in a medium with 
magnetic feld  →  radio continuum 

diffuse emission associated to 
synchrotron radiation.  

Energy corresponding to the peak of synchrotron power 
(in the monochromatic approximation):

Annihilations (or decays) of WIMP 
DM particles in astrophysical 
structures inject fluxes of 
electrons and positrons 

(at GeV-TeV energy).
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Transport of e-/e+


e+

Confnement length << halo size
 → morphology following DM

Confnement length ~ halo size
 → morphology reshaped

Confnement length >> halo size
 → signifcant fraction of power carried away

= WIMP annihilation


e+

e+
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Magnetic field

Chyzy et al, 2014, 2017

Extrapolation of empirical relations suggests a magnetic field strength around G. 
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Chyzy et al, 2014

dwarfsgalaxies



   

Magnetic field
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Single dish observations
dSph observations with the Green Bank Telescope 

(9.1 arcmin FWHM beam)
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Single dish observations

Difficult
Difficult



   

Program of observations performed in 
five campaigns with the 

Australia Compact Telescope Array 
(and KAT7)

16 cm band, 20-30 hours on each dSph

BootesII, Carina, Fornax, Hercules, 
ReticulumII, Sculptor, Segue2 

(MR et al., MNRAS 2015a, MNRAS2015b, 
JCAP2014, JCAP 2017)

  Long baselines 
  to map background sources

  Short baselines 
  to search for diffuse emission

ATCA campaigns
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Background sources

Good agreement with FIRST/NVSS/SUMSS and 
with theoretical models of number counts

More than 2000 sources in the catalogue (> 5)

The case of Reticulum II
and counterpart for possible ray excess
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MR+, JCAP 2017

-rays:
~ 1.5  BL Lac?→

S25 ~ 10-12 erg cm-2s-1

A
ckerm

ann  et al. 2015

 > -1



   

Short-baseline map Source subtraction in UV-plane

 → Source subtraction is 
necessary to bring the 
noise down from its 

confusion level 

Source subtraction
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WIMP hunt
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Bounds are far from the expected non-thermal emission related to star formation

No signifcant detection of an extended (few arcmin) emission.

Limits on diffuse emission

    Barolo Astroparticle Meeting,  Barolo, 05/09/2017                                                                                                                         Marco Regis 



   

DM bounds
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Impact on WIMP parameter space

SKA prospects (rm
s 30 nJy)

Within the next 10 years and regardless of the astrophysical assumptions, 
it should be possible to progressively close in on the full parameter space of WIMPs.
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RETII RETII



   

EMU is a deep (~10 mJy/beam rms) 
radio continuum survey of the entire 
Southern Sky (below +30 deg) at 1.4 
GHz, with a 10 arcsec resolution and 
sensitive to scales up to ~15 arcmin.
 

It is expected to detect about 
70 million galaxies

EMU
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Summary
IF dark matter is made of WIMPs

and
IF magnetic field in dSph is non-negligible

 → radio signal under the reach of current/near-future radio telescopes
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