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The DM gamma signal
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Particle physics Astrophysics
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Integral along the l.o.s.:

Telescope PSF:

Where to search?

• Our galaxy (Galactic Center, substructure…)
• Dwarf spheroidal galaxies (e.g. Draco, Willman-1…)
• Andromeda
• Galaxy clusters (e.g. Virgo, Coma)

nγ: Number of photons
<σ·v>: cross section

mχ: neutralino mass

Very large uncertainties!

(No evidence as y e t)



SuperSymmetric Extension of the SM



THE OTERS…..



Unification of the Interactions



Why SUSY?



Soft SUSY Breaking Terms



SUSY spectrum



LSP, WIMP candidate

Goldberg 83, Ellis et al 84



The LSP on the CMSSM





Neutralino Direct Detection

Neutralino-Matter interaction is very weak



Experimental Prospects

Ruiz de Austri, Roszkowski, Trotta
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Indirect Dark Matter Searches
* Detectability of gamma rays coming from the annihilation of SUSY DM  particles.
* IACTs and satellites: MAGIC, HESS, VERITAS, CANGAROO, Fermi, AGILE…

IACT example: MAGIC



LSP Anihilation into Gammas
Subdominant channels because:

Loop Supressed Monoenergetic Channels:

Bresstralung



Continuum  Spectrum

 Secondary Gamma’s from annihilation’s:

Computation of the number of Gammas/Annihilation requires
one event simulator (DarkSusy uses PHYTIA).



Internal Bremsstrahlung
From annihilation channels with charged particles on the final state:

Bringmann, Bergstrom, Edsjo 2008
and references there in.



Example

T. Bringmann, L. Bergstrom and J. Edsjo, JHEP 01 (2008) 049



More examples



More examples, large tanb



mSUGRA Parameter Space, Large tanβ



Parameter Space Low tanβ



THE GAMMA-RAY FLUX IN IACTʼS

Flux above a certain  Eth: 

Astrophysical
Particle Physics



M0 <2000 GeV



M0 >2000 GeV



mSUGRA



Gammas from dSph galaxies



Observations of Draco with MAGIC

•  Draco is probably the dSph with more observational
 constraints.

•  Near (80 kpc from the GC). 

•  M/L ~ 300 

• High in the Northern Sky --> suitable for MAGIC 

MAGIC
observations
and analysis

 Total Observation Time of 7.8 HOURS (may 2007)
 
 Zenith Angle ranges between 29º and 42º 

 Calibration of the data and Hillas parameterization of the 
shower images 

 Hadronic background supression and energy estimation by 
Random Forest method



Results from MAGIC I



Conclusion

Neutralinos are the most “admired/studied”  candidates to explain 
the DM problem.

Their annihilation rates are small enough to account for WMAP 
data. However, the annihilation channels with Gammas in the final
 states are subdominant: Ether loop supressed or produce a
 continuum of secondary gammas.

dSph galaxies can be studied as good sources of Gamma rays.
For the analysed case of Draco (and also Willman) the predicted
 upper bounds are  a few orders of magnitude above the 
detection limits.


