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Noble Element Detectors (main Physics Goals)
Neutrinos

• Precision oscillation 
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



Dark Matter

• Dual-phase Liquid 
Xenon TPCs

• Dual-phase LAr TPCs

• Single-phase LAr

• Liquid Helium 

• Liquid Argon / Xenon 
Scintillating Bubble 
Chambers

• …

0νββ

• Single-phase Liquid 
Xenon TPCs

• High-Pressure Xenon 
Gas TPCs

• …

Neutrinos

• Single-Phase Liquid 
Argon TPCs

• Dual-Phase Liquid 
Argon TPCs

• High-Pressure Argon 
Gas TPCs

• …

Noble Element Detectors (technologies)
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Noble Element Detectors (experiments)
Neutrinos

• Current generation:
✓ArgoNeuT
✓MicroBooNE
✓LArIAT
✓35 ton
✓protoDUNEs
✓CAPTAIN
✓ ICARUS
✓SBND
✓COHERENT

• Future generation:
✓DUNE modules 1 & 2
✓DUNE near detectors
✓DUNE modules 3 & 4
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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
✓NEXT-White
✓KamLand-Zen

• Future generation:
✓nEXO
✓NEXT-100/tonne
✓KL-Z+ 



Future Physics Needs
Neutrinos

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

• Scalability

• Unambiguous 
readout

• …
5

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

• …



IF08 activities
• IF08 (Noble Elements) includes technology with Ar, Xe, He in any 

phases. 

• We received 53 LOIs that we organized into 4 main Priority 
Research Directions (PRDs):

1. Enhance and combine modalities to increase signal-to-noise and 
reconstruction fidelity

2. Develop new modalities for signal detection
3. Challenges in scaling technologies 
4. Improve the understanding of detector microphysics and characterization 

• We have closely followed the BRN (link) inputs (and ensured for 
additional inputs)
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https://science.osti.gov/-/media/hep/pdf/Reports/2020/DOE_Basic_Research_Needs_Study_on_High_Energy_Physics.pdf


Topics
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Better fit in IF-01
+ HydroX

New Modalities in Existing Infrastructure



Topics
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Status

• IF08 decided to produce Executive Summaries for each sub-
group of the PRDs (White Papers allowed, but not required)
• Executive Summaries presented at a series of mini-workshops held bi-

weekly since October 2021 (final one is 7 March 2022)

• Deadline for the Executive Summaries is end of March

• In May (TBA), the IF08 conveners will present the overall 
coherent picture directly from the Executive Summaries 
(important to attend!)

• Based on the feedback from the May meeting, we will produce a 
written draft that we will share with IF08 before heading out to 
Seattle

Email subscription: snowmass-if-08-noble-elements@listserv.fnal.gov 9


