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● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.



  

WIMP Paradigm 

A

A

A

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.



  

WIMP Paradigm 

A

A

A

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.



  

WIMP Paradigm 

A

A

A

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but in 

the multi-TeV range? 
●

● It is crucially important to understand the limits on TeV-scale 
WIMPs.

● Direct detection experiments  continue to tighten limits on 
O(100 GeV) mass WIMPs. 

●

● 8 TeV Large Hadron Collider (LHC): no evidence for WIMPs.
●  
● This suggests that the dark matter (DM) is still a WIMP, but 

in the multi-TeV range? 
●

● It is crucially important to look into TeV-scale WIMPs.
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H.E.S.S. Experiment
(High Energy Stereoscopic System)

HESS collaboration
arXiv: 1301.1173

It can probe the TeV Scale!!!



  

Gamma-ray spectral features

Smoking gun signature for dark 
matter: no astrophysical process is 
known to produce a sharp feature in  
the gamma-ray spectrum

Annihilation into Photons Virtual Internal Bremsstrahlung   Box-shaped spectra
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SM scalar belongs to a doublet 

Each fermionic representation in the 
SM is  repeated. Maybe the scalar 

doublet is also repeated.

If the lightest particle  is charged under        is neutral : we have a WIMP!!!  

Inert Doublet Model



  

Inert Doublet Model



  

Inert Doublet Model



  

Soft Part

No Sommerfeld Effect

With Sommerfeld Effect

Preliminary

One Benchmark
The lines dominate over IB 

Resolution

In collaboration with A. Ibarra and M. Gustafsson



  

Predicted Flux

Flux that would be 
excluded

One Benchmark
The lines dominate over IB 

Abramowski et al.
HESS collaboration
arXiv: 1301.1173

Preliminary

In collaboration with A. Ibarra and M. Gustafsson
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Wino DM under siege!!

HESS exclusion

Cohen et. al 2013



  

C.T.A. 
(Cherenkov Telescope Array)

It will consist of two sites, one in each hemisphere, equipped with 
three different kinds of telescopes in order to cover a wide energy 
range from 10 GeV to about 100 TeV. 



  

Preliminary

Many TeV Dark Matter models on the verge of

being excluded!!!!!

Prospects for the ratio of HESS to CTA limits 
(Quintuplet)

In collaboration with  A. Ibarra,
 A.  Lamperstorfer and M. Tytgat



  

 Conclusions

● TeV Dark Matter models predict  internal bremsstrahlung 
process and annihilation into photons which  generate sharp 
gamma-ray spectral features.

● These spectral features can be searched for with gamma-ray 
telescopes, and eventally found or excluded in the near 
future. 
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