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The Science covered
Neutrinos 

• Oscillation precision 
measurements (δCP, 
mass ordering, θ23 octant, 
sterile νs) 

• Neutrino interactions 
(from CEνNS to DIS) 

• Astro neutrinos
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Dark Matter 

• Direct detection 
(WIMPs, … )

0νββ 

• Search for Majorana 
neutrinos

EXO/nEXO

SNO+



The Experiments (not exhaustive)

Neutrinos 

• Current generation: 
✓MicroBooNE & SBN 
✓LArIAT 
✓protoDUNEs 
✓CAPTAIN 
✓COHERENT 
✓Borexino 
✓SK 
✓Antares 
✓KM3Net 

• Future generation: 
✓DUNE modules 1 & 2 
✓DUNE near detectors 
✓DUNE modules 3 & 4  
✓HK 
✓Future neutrino 

telescopes
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Dark Matter 

• Current generation: 
✓LUX / LZ 
✓XENON 10/100/1T/nT 
✓Dark Side 50/20k 
✓DEAP-3600 
✓Panda-X 

• Future generation: 
✓DARWIN / G3 LXe 
✓GADMC/Argo 
✓HeRALD 
✓SBC

0νββ 

• Current generation: 
✓EXO-200 
✓KamLand-Zen 
✓SNO+ 

• Future generation: 
✓nEXO 
✓KL-Z+  
✓Upgrades to SNO+



The Physics Needs (high level overview)
Neutrinos 

• Push Energy 
thresholds down to 
~1MeV to enhance 
oscillation physics, 
supernovae νs study, 
to enable solar νs … 

• Unambiguous 
readout 

• Scalability
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Dark Matter 

• Push Energy 
thresholds down to 
1 meV/10 eV/1 keV 
to enable low mass 
DM/1 GeV DM/
WIMPs. 

• Reduce 
background rates 

• Scalability

0νββ 

• Improve Energy 
Resolution to sub-
% FWHM 

• Reduce 
background rates 

• Scalability 



TF2 Process
• Input Session: 

• Community Input: 38 form submissions + many national contacts 
emails 

• TF2 Symposium: 6 expert talks, + ~20 breakout room discussion 
led by “young” 11 experts, ~125 attendees (> 80% in discussions)
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Introduction
• Technologies:  

✓ Noble liquids 
✓ Water Cherenkov 
✓ Liquid Scintillators 
✓ Other related technologies 

• Physics topics: 
✓ Neutrinos 
✓ Dark Matter 
✓ Neutrinoless double-beta decay 
✓ Calorimeters (mostly TF 6) 
✓ nEDM (just mentioned, some quantum sensing…) 

• Broad summary: 
✓ Executive summary style…

6



Main Drivers (from facilities)
• TF2 is not directly tied to facilities, but more to physics/

experiment generations 

• Neutrinos (accelerator-based): FNAL nu-beam, JPARC nu-
beam, CERN test beams (Neutrino Platform) (DUNE & HK 
detectors) 

• Neutrinos (non-accelerator): Neutrino Telescopes (KM3Net), 
DUNE and HK detectors 

• Dark Matter: Current (ton scale) and next generation of large 
scale experiments 

• 0νββ: Current (100s-kg scale) and next generations (ton to 
multi-ton scale)
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Conveying the “Main drivers” (examples…)

Exploring other ways… 8



Key technologies
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(cross-cutting with TF8: Integration)

(cross-cutting with TF4: Photon Det.)

(cross-cutting with TF7: Electronics)



Observations: (mostly from input sessions)
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Observations: (mostly from input sessions)
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Observations: (mostly from input sessions)
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Key Findings (draft)
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Key Findings (draft)
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Plan for the week…
• We have a good first draft (~15 pages) 

• Need to formulate recommendations,  

• Organise with cross-cutting topics with other TFs (TF4, TF6, TF7, TF8) 

• Decide on tables/figures to convey our messages and to 
address timescales etc…
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