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Evidence for DM is consistently growing 
since the 30's..

.. but we still don't know what it is !

However, we know it must be :
– Non-relativistic @ onset of galaxy formation
– Very Weakly interacting with photons (dark!)
– Able to reproduce the non-baryonic matter density
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The DM “Landscape”

● Axions
● Sterile Neutrinos
● FIMPs
● WIMPs
● Primordial Black holes
● Q-Balls
● ...
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● Known and well tested physics
● Thermal Production
● “Miraculous”
● Testable !



  

WIMPy Signals

● Direct Detection

– XENON, CDMS, CRESST, COGENT, DAMA/LIBRA..
● Indirect Detection (FERMI, EGRET, HESS, PAMELA,...)

– Cosmic-Rays: electrons, protons, anti-deuterons
– Neutrinos
– Gamma rays : (extra-) Galactic , lines, diffuse
– Radio
– ...
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From N.Fornengo's Talk.



  

A closer look at the GC
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ARCADE Excess
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WIMPy Conspiracy

● Very Different signals and experiments pointing to 
the same mass range  !

● Mass ~ 10 GeV 
● Thermal cross-section comes out naturally.
● Leptophilic nature of DM is favored.
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The Model : 2HDM-L

● SM with two SU(2) doublets : Hl & Hq 
● Dark Matter is a Scalar singlet



  

The Model : 2HDM-L

● Essentially 6

parameters.



  

The Model : 2HDM-L

● The following constraints are imposed :
– Perturbativity
– Vacuum stability
– Electroweak precision tests (T-parameter)
– Flavor physics
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8GEV Benchmark
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Full Scan
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● Scan over the following variables :
– Scalar masses : 114 GeV - ~600 GEV
– TanBeta : 0 – 50
– Couplings : within perturbative limits
– DM : 5 – 15 GeV

● Apply constraints (tweak H+ when necessary).
● Calculate relic density, (in)direct detection 

cross-sections.



  

Full Scan

 Sofiane Boucenna |May 30th|PLANCK'12| Warsaw. Sofiane Boucenna |May 30th|PLANCK'12| Warsaw.



  

Full Scan

 Sofiane Boucenna |May 30th|PLANCK'12| Warsaw. Sofiane Boucenna |May 30th|PLANCK'12| Warsaw.



  

Conclusions
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● We're living very interesting times for DM 
detection !

● Very different hints point to the same region of 
WIMP parameter space.

● We showed that the 2HDM-L can explain in a 
minimal way these “anomalies” !

● A strong interplay with LHC is possible !
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