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Nuclear 
Recoils

Electron 
Recoils
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characterization

Pulse-Shape 
Discrimination!
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Unique sensitivity to GeV DM!
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The next phase: DarkSide-20k detector

IV: 32 tonnes UAr

TPC: 50 tonnes UAr
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A closer look at the Inner Detector
TPC: Active (fiducial) UAr mass: 49.7(20.2) tonnes

LY (null drift field): 10 PE/keVee

S2 yield > 20 PE/e-
Stainless Steel Vessel
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A closer look at the Inner Detector

Neutron rejection 
thanks to (n,ɣ)

Stainless Steel Vessel
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R&D for the Outer Veto

Reflectance
Effects
From
LAr
Exposure
Characterization
Tool

Apparatus for
Researching
Argon for
New
Detector
Designs for
Exciting
Experiments
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DarkSide-20k UAr recipe

0.964 土 0.001stat 土 0.024sys Bq/kg
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URANIA
DarkSide-20k UAr recipe

2009: found low activity UAr at 
Southwest Colorado CO2 wells

Estimated extraction rate: 250 kg/day
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Expected purity from Urania: 
99.99%

Need a factor 103 more!
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Seruci-1: 350 m tall



DarkSide-20k UAr recipe

Expected purity from Urania: 
99.99%

Need a factor 103 more!

Seruci-0: 26 m tall

Seruci-1: 350 m tall
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DarkSide-20k photosensors

Nucl. Instr. Meth. A 922 (2019) 373-384
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DarkSide-20k photosensors

https://www.sciencedirect.com/science/article/pii/S0168900218318552?via%3Dihub
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DarkSide-20k photosensors

Silicon Photomultipliers (SiPMs) 
customly developed with 
Fondazione Bruno Kessler (FBK)

https://www.sciencedirect.com/science/article/pii/S0168900218318552?via%3Dihub
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Tile: 25 cm2
PDU: 400 cm2

NOA facility TRIUMF

DarkSide-20k photosensors
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Expected sensitivity to WIMPs

Snowmass 2021, ArXiV 2203.08084
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Expected sensitivity to WIMPs

< 0.1 neutrons in RoI (30~200 keVNR)

90% C.L. exclusion:
6.3 x 10-48 cm2 at 1 TeV/c2

With 20 tonnes x 10 years:
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Multimessenger astronomy in DS-20k Neutronization burst

Full SN neutrino signal
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Side project: DarkSide-LowMass

1 tonne 
UAr 
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Phys. Rev. D 107, 112006 (2023)

Side project: DarkSide-LowMass Designed to reach the neutrino 
floor with 1 tonne year exposure

1 tonne 
UAr 
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Side project: 3DΠ Scanner
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Time-of-Flight PET scanner Total 
body design

High sensitivity allow for low dose 
or ultra-fast scanning time!



Take home from this talk
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DarkSide-20k is the first experiment 
from GADMC

Designed to be instrumental 
background free 

Unique sensitivity in argon to 
WIMPs and GeV-scale candidates

Contribution to the Supernova Early 
Warning System 2.0



Thank you!
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Main contaminant, rejected with PSD: 
39-Argon  beta decays (Q = 565 keV)

Produced in the atmosphere mainly by 
neutron capture on 40-Argon, 
40Ar(n,2n)39Ar

Most precise measurement of its 
activity in DEAP-3600!

mLAr = (3269 ± 24)

Backgrounds

Eur.Phys.J.C 83 (2023) 7, 642
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PSD

Eur. Phys. J. C 81,823 (2021)

Eur. Phys. J. C 81,823 (2021)
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DS-20k read-out


