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Annihilation of neutralinos to gamma-rays Ą Predicted by SUSY models 
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Flux = 

DM energy spectrum 

Astrophysical factor Particle Physics factor 

(cm-2.s-1.TeV-1) 

<ʎannv> is related to DM density 
ĄRelic Density : <ʎannv>min = 3.10-26 cm3.s-1  

Halo profile 

     Galactic Center 
     Central Galactic Halo 
     Extragalactic sources 
      (AGN, Galaxy clusters) 

     Dwarf Galaxies 

3 25/06/2014             Matthieu Kieffer                            Amsterdam TeVPA/IDM Conference 



4 25/06/2014             Matthieu Kieffer                            Amsterdam TeVPA/IDM Conference 

άCŜǊƳƛ LAT Search for Dark Matter in Gamma-ray Lines and the Inclusive Photon {ǇŜŎǘǊǳƳέ 
Fermi Collaboration, arXiv:1205.2739v1 May 2012 
Ą Line scan [7 GeV ; 200 GeV], ROI = most of the sky Ą no detection (flux limits) 

Fermi papers 

άA Tentative Gamma-Ray Line from Dark Matter Annihilation at the  
Fermi Large Area ¢ŜƭŜǎŎƻǇŜέ /Φ Weniger, arXiv:1204.2797v2  April 2012 
Ą Line scan [20 GeV ; 300 GeV], ROI = Different profiles around GC 

Ą 3.2 ̀  signal, line at 130 GeV 

ά{ǘǊƻƴƎ 9ǾƛŘŜƴŎŜ ŦƻǊ DŀƳƳŀ-ray Line Emission from tƘŜ LƴƴŜǊ DŀƭŀȄȅέ  
D. Finkbeiner, arXiv:1206.1616v2  June 2012 
Ą Line scan [80 GeV ; 200 GeV], ROI = Galactic halo region |b|>1 °, |l|< 180° 

Ą 5 ̀  detection, line at 129 GeV, best fit at -1.5° latitude from GC 

άSearch for Gamma-ray Spectral Lines with the Fermi Large Area Telescope and Dark Matter Implicationsέ 
Fermi Collaboration, arXiv:1305.5597v3 May 2013 
Ą Line scan [5 GeV ; 300 GeV], ROI = ̒  < 3° around GC  

Ą 1.5 ̀  spectral feature (local significance = 3.3 ̀ ), line at 133 GeV  



4 telescopes (CT1234, Ø 12 m) - Functional  since 2003 
Energy range : 100 GeV ɀ 100 TeV  (VHE ɹ-rays) 

H.E.S.S. phase 1 

H.E.S.S. phase 2 
5th telescope installed in 2012 (CT5, Ø 28 m) 
Increases sensitivity to lower energy ɾ-ray flux 
Expected energy threshold : 30 GeV  

Energy range complementary with  Fermi-LAT 

5 25/06/2014             Matthieu Kieffer                            Amsterdam TeVPA/IDM Conference 

Location : Namibia, Khomas Highland 
Imaging Atmospheric Cherenkov Telescopes 



(4 telescopes) (only CT5) (5 telescopes) 
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H.E.S.S. 2 Mono reconstruction will be considered for first line studies 



H.E.S.S. Collaboration, arXiv:1301.1173v1  December 2012 
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Goals : Ɇ Search for line-like features  :  - In Central Galactic Halo (CGH) 
                                       - Around extragalactic sources (AGN, Galaxy clusters) 
 

               Ɇ Scan in line energies ranging from 500 GeV to 25 TeV 
               Ɇ Also investigates Internal Bremsstrahlung spectral features 
 

               Ą Compute flux limits  and limits  on DM annihilation cross-section 

Central Galactic halo data sample Extragalactic data sample 

112 h data (2004-2008) 
 

Pointing at Galactic Center 
 

Excludes Galactic plane 

1153 h data (2004-2007) 
 

Pointing many Extr. Sources 
 

Excludes the sources 

+ H.E.S.S. 1 Standard Cuts + Trigger with all 4 telescopes  
   (keeps 15 % of the total events, but 50 % better sensitivity to gamma) 
 


