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2009: found low activity UAr at
Southwest Colorado CO2 wells
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2009: found low activity UAr at
Southwest Colorado CO2 wells
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Expected purity from Urania:
99.99%

Need a factor 10° more!
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Expected purity from Urania:
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DArT in ArDM, at Laboratorio Subterraneo De
Canfranc (LSC, Spain, 1400 m.w.e.)
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TPC: 525 PDU

IV:204PDU.
OV:329PDU. @



DarkSide-20k photosensors

Tile: 25 cm?

TPC: 525 PDU
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Expected sensitivity to WIMPs
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Expected sensitivity to WIMPs

Gradient of Xe discovery limit, n = —(dIn¢/dIn MT) ™!
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Multimessenger astronomy in DS-20k
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Multimessenger astronomy in DS-20k

event / 0.001 s / 1 ton
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Multimessenger astronomy in DS-20k

event / 0.001 s / 1 ton
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Multimessenger astronomy in DS-20k o0
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Side project: DarkSide-LowMass

Structural supports

TPC/Veto
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Side project: DarkSide-LowMass

Designed to reach the neutrino

Structural supports

TPC/Veto
optical barrier

TPC photosensors
(same at bottom)

Acrylic vessel

Depleted argon
active(fiducial)
mass:1.5(1)t

PDM Buffer Veto
(same at top)

Bath Veto

Veto photosensors

Double walled cryostat

floor with 1 tonne year exposure

CRESST-III
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3x10! 1 2 3 4 567890 20
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X

Phys. Rev. D 107, 112006 (2023)



Side project: 3DII Scanner
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Side project: 3DII Scanner

Positron emission and PET scanner
positron-electron annihilation

Positron-emitting
radionuclide
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o Positron
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511 keV
gamma ray

Annihilation

Electron

gamma ray

511 keV

Gamma ray
detectors

PoS EPS-HEP2021 (2022) 778



Side project: 3DII Scanner

Positron emission and PET scanner
positron-electron annihilation

Positron-emitting
radionuclide
o Positron
Electron
511 keV 511 keV
jamma ra’ v = jamma ra
9 v Annihilation " : \
Gamma ray
detectors

Time-of-Flight PET scanner Total
body design

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

PoS EPS-HEP2021 (2022) 778




Take home from this talk

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
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Backgrounds

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!
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Eur.Phys.J.C 83 (2023) 7, 642
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DS-20k read-out

2 x250 MB/s X 24 FEPs =6 GB/s / TSP limited to 1.25 GB/s Desired logging rate: 60 MB/s
Parameter Value

Total number of readout channels in TPC detector 2112

Total number of readout channels for inner Veto detector 480

Total number of readout channels for outer Veto detector 128

Minimum number of digitizer boards for TPC readout 36

Minimum number of digitizer boards for inner and outer Veto readout 12




