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U R A N I A
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DS-20k

ARGO

DarkSide-20k at LNGS 
20-tonnes fiducial dark matter detector 
start of operations at LNGS within 2023 

200 tonne×year search for dark matter free of instrumental background

Argo at SNOLAB 
300-tonnes depleted argon detector 

start of operations within 2030 
3,000 tonne×year search for dark matter free of instrumental background 

precision measurement of solar neutrinos
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T H E  G A D M C  P R O G R A M  F O R  D A R K  M AT T E R  
S E A R C H E S

• Explore heavy dark matter through the neutrino floor and beyond 

• Zero instrumental background 

• Exposure of O(1000 tonne × year) 

• Solar neutrinos become background: rejection of minimum ionizing 
background must reach at least one part in 105 

• Exploration of directional signal



T E C H N O L O G I C A L  E N A B L E R S

• Custom SiPM-based cryogenic photodetectors 

• Custom 39Ar-depleted liquid argon 

• ProtoDUNE-like cryostat for hosting detector and active veto



Radon dominates 
ER backgrounds

Gamma backgrounds 
(PMTs, cryostat) are 
negligible.

pp solar neutrinos, 
elastic scattering on 
atomic electrons

Coherent neutrino 
scattering on xenon 
nuclei

LZ backgrounds summary
5.6 tonnes, 1000 days
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3 5 0  C O L L A B O R AT O R S  

I TA LY,  U S ,  C A N A D A ,  
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G E R M A N Y,  P O L A N D ,  R U S S I A ,  
S PA I N ,  U N I T E D  K I N G D O M



R. Heastie and C. Lefebvre, Proc. Phys. Soc. 76, 180 (1960)



Detector 
Configuration

• TPC as of DarkSide-20k, 
Veto as DUNE cryostat


• AAr in veto, UAr+Xe in TPC


• Fiducial mass of 50 t of 136Xe, 
Xe 20% molar fraction, 
136Xe enriched to 90% via Aria 
technology


• 4π SiPM coverage, 
0.1ns timing resolution, 
0.8% σ resolution


• 222Rn reduction and SiPMs’ single 
photon counting by operation at 87 K, 
Cherenkov-based discrimination of 
single and multiple electrons

6 m

20 m
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