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ESPPU “Big Questions” 

1) How do we search for dark matter, depending on its properties?       
What are the main differences between light Hidden Sector DM and 
WIMPs?  How broad is the parameter space for the QCD axion? 

2) What are the most promising experimental programs, approved or 
proposed, to probe the different possibilities in a compelling manner? 

3) How to compare results of different search strategies in a more model-
independent way? 

4) How will Direct and Indirect Dark Matter Detection experiments  
inform/guide accelerator searches and vice-versa? 
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Dark Sectors Remit 

(M. Carena, ESPPU Dark Sectors Summary Talk)

+J. Monroe, C. Weniger
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ESPPU Talks 

(M. Carena, ESPPU Dark Sectors Summary Talk)

+J. Monroe, C. Weniger
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Can’t do justice to many many ideas in the literature!

preheating

Model Space: Theorist’s View 

(thanks to  
H. Murayama)



new sociology
• WIMP should be explored at least down 

to the neutrino floor
• heavier?  e.g., wino @ 3TeV

• dark matter definitely exists
• naturalness problem may be optional?

• need to explain dark matter on its own
• perhaps we should decouple these two
• do we really need big ideas like SUSY?
• perhaps not necessarily heavier but 

rather lighter and weaker coupling?
(thanks to  
H. Murayama)



ESPPU Summary: Dark Matter 

(M. Carena, ESPPU Dark Sectors Summary Talk)
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Complementarity: Higgs Portal Example 
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(M. Carena, ESPPU Dark Sectors Summary Talk)

ESPPU Summary: Dark Sectors 
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(M. Carena, ESPPU Dark Sectors Summary Talk)

ESPPU Summary: Dark Sectors 
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ESPPU Discussions, Summary 



ESPPU “Big Questions” for Discussion 
(*My* Views Only)

1) What should the degree of involvement of CERN be in Dark Sectors 
projects at CERN? (e.g. SHIP) 

2) What should the degree of involvement of CERN be in Dark Sectors 
projects not at CERN? (e.g. IAXO, Direct Detection) 

3) What should CERN’s role be in astroparticle physics (e.g. collaboration 
around specific common technologies  ? (small) Einstein Telescope 
partner? (large)) 

4) Should “APPEC” physics be part of ESPPU?   
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More Slides 



9 submissions to ESPPU 2019 in track “dark matter”,  
2 focussed around direct detection (in Europe):  
DARWIN and Global Argon Dark Matter Collaboration 

Submissions are on ‘observatory’-scale programmes, with multiple physics 
goals (dark matter of many kinds, neutrinos, rare processes) and decade-long 
time scales for operations 

• (my view): community is undergoing a phase transition, similar to  
           neutrino community pre-neutrino platform 

Submissions identify areas of strong technical synergy across search strategies: 
• cryostat technology 
• large-volume cryogenics and purification  
• TPC design and optimization, high voltage delivery 
• silicon detectors for photon detection  
• low-noise, cold readout electronics 
• common challenges with LAr neutrino detectors (DAQ, optics, etc.) 

WIMP Community Input to the ESPPU 

      Jocelyn Monroe                                                                                                                                                               July 1, 2019 / p. 16



Submissions aim for increased interaction between this community and CERN. 

Global Argon Dark Matter Collaboration:

DARWIN:

WIMP Community Input to the ESPPU 
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