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* focussing here to WIMP Dark Matter 



Threefold approach to search for WIMPs   

e+, anti-proton 



2016 view: steepening gradient 

ÁTaken from Gaitskell, UCLA 
DM Workshop Feb 2016 

 



The moment of truth  Χ 

Gianfranco BertoneΥ  α¢ƘŜ moment of truth  for WIMP dark ƳŀǘǘŜǊά  
(Nature 468, 389-393, 2010) 

Amongst the many Dark Matter candidates proposed, WIMPs occupy a 
special place, as they arise naturally from well motivated extensions of 
the standard model of particle physics.  
 

With the advent of the Large Hadron Collider at CERN, 
and a new generation of astroparticle experiments, the 
moment of truth has come for WIMPs:  

Either we will discover them in the next five to ten 
years, or we will witness the inevitable decline of 
WIMPs. 



The moment of truth  Χ 

Gianfranco BertoneΥ  α¢ƘŜ moment of truth  for WIMP dark ƳŀǘǘŜǊά  
(Nature 468, 389-393, 2010) 

In absence of any signal we would be left with the nightmare 
Dark Matter scenario of null searches at the LHC, direct and 
indirect detection experiments, a circumstance that would  
likely mark the decline of the WIMPs, in favor of alternative 
explanations, such as axions or alternative theories of gravity, 
provided that they can be reconciled with lensing                   
observations. 

Let us stay optimistic, though. The plans to detect Dark Matter in the 
near future have been laid out carefully, and they deserve to be 
carried out with the outmost care, as a discovery would mark the    
start of a new era of physics, and it would represent the best reward 
to decades of painstaking searches. 
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including models with 

low-mass predictions, 

down to sub-GeV 
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   from talk of L.Shutt, SLAC expectation 



Noble Liquids: multi-ton projects 

ÁLZ   10/7t   LXe     2019 Ą 

ÁXENONnT  5.7t/..  LXe   2019 Ą 

ÁPANDA-X   20t/..   Lxe                    2019 Ą 

ÁDARWIN  50/40t LXe                                  2024 Ą 

ÁDarkside 30t LAr depl.                        ?                                                                                   
   (via DS 50kg) 

ÁDEAP  50t LAr depl.                               ?  
   (via Deap3600 starting 2016) 

 

Also:  CLEAN, X-MASS, ArDMΣ Χ        

 

 

join? 

100t LAr? 



Low WIMP masses: bolometric and scint. 

Ábolometric:                                                                                                                     
small target masses, low threshold                    

ÁCRESST (< 1 kg) 

ÁEdelweiss III 

ÁSuperCDMS (50 kg)     2020 

 

 

 

ÁNaI: scrutinize DAMA/LIBRA       ă DAMA/LIBRA Phase III, 1 ton, directionality 

Á  ANAIS  113 kg (Canfranc)  

Á  DM-Ice 55 kg and KIMS 50 kg (Yangyang)  

Á  SABRE   (LNGS and Australia)          start contruction 2017  

Á  DM-Ice  (South Pole)                         start construction 2022? 



Summary WIMP Dark Matter 

ÁSome loss of momentum in case of no SUSY at LHC 

ÁPresent gradient of sensitivity improvement is impressive 

ÁProve/ disprove annual DAMA/LIBRA annual modulation: 
seems in reach in the early-mid 2020s 

ÁStill a long way to cover the parameter space 
down to the neutrino floor 

ÁWIMP detectors are turning multi-functional 

ÁThe tighter the WIMP constraints, the more attractive 
become alternative DM candidates: axions, dark photonsΣ Χ 
 

ÁNext decade will not be boringΧ 

 




