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Direct dark matter detection (WIMPs)
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ArDM
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Total volume: 1.5t of LAr
Active Dual-phase TPC target volume: 650kg of LAr
Located at: Laboratorio Subterráneo Canfranc (LSC), Spain
                850m below the surface

Installation at LSC: 2012-2013
First Single-phase (SP) data-taking (Start of Run I): February 2015
Final Single-phase commissioning: July 2015
Upgrade to Dual-phase (DP): June 2016
First Dual-phase data-taking (Start of Run II): December 2017
Continuous upgrades and optimizations until late 2018
Dual-phase data-taking period: Summer 2019
Stopped operating in 2020
➡ new phase: DArT

Total raw data of Run I: 3.3 billion SP events
Total raw data of Run II: 3.5 billion DP events; 

      (thereof 334 million events 
      with a neutron calibration source)



Dual-phase LAr Time-projection chamber (TPC)
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Two signals in LAr:
S1 ➡ Scintillation in the liquid
(provides pulse-shape discrimination ➡ F90)
S2 ➡ Electroluminescence (scintillation in 
the gaseous phase proportional to the 
extracted ionization charge; 
provides charge-to-light ratio ➡ S2/S1)

Event vertex reconstruction in 3D
XY: S2 light pattern on top PMTs
Z: Time difference between S1 and S2
➡ precise fiducialization
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Background discrimination
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Two types of recoils
ER: Electrons and photons
NR: Neutrons and WIMPs

Discrimination via pulse shape 
(F90): ~10⁶ (energy dependent)

Region of interest for 
WIMPs/Neutrons



Background discrimination
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ArDM data with a neutron source allows 
the extraction of a new discriminator of 
ERs versus NRs

2D Gaussian fit of neutron-dominated 
data in the S2/S1 versus F90 plane

➡ New Neutron discriminator (the distance to the 
center of the 2D Gaussian in terms of its CDF)
0: Very NR-like
1: Very NR-unlike ⬌ ER-like

➡ additional ER rejection power (work in progress)



Outlook
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ArDM:
~30 live days

650kg active AAr target

DArT:
Radio-purity test of UAr 
inside the ArDM detector 

with ArDM working as a veto

DarkSide-20k:
20t active UAr target

Taken from: DarkSide-20k: A 20 Tonne Two-Phase LAr TPC for Direct
Dark Matter Detection at LNGS; DOI: 10.1140/epjp/i2018-11973-4



Questions?
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Backup slides
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Taken from: CERN Detector Seminar from May 28, 2021 by Alexander Kish; 
The DarkSide-20k dual-phase argon TPC for particle dark matter detection
Indico: https://indico.cern.ch/event/1041835/
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