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DarkSide-20k

m Dual-phase liquid argon TPC @
Laboratori Nazionali del Gran Sasso (Italy)

m Integrated neutron veto

m Active volume: 50 t of underground argon
see talk by F. Gabriele today at 18

m For Darkside-20k overview
see talk by T. Thorpe this morning
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From Photoelectrons to Bytes

1 Photosensors
SiPM
PhotoDetecion Unit - PDU

2 Data AQuisition System
System Overview
Implementation and Prototype
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From PMT to SiPM

Light detection with PMTs: DarkSide-50, DEAP3600, XENON1T, XENONnT, LZ, ...
Light detection with SiPMs: DarkSide-20k, ARGO, nEXO, DUNE, ...

3 Lower radioactivity

3 Higher photon-detection efficiency

3 Higher active area (”fill factor”)

3 Lower bias voltage

7 Higher dark and correlated noise
(afterpulsing, cross-talk)

7 Smaller size (many individual channels)

7 Higher capacitance (reduced
signal-to-noise ratio)

The development of the photosensors for DarkSide-20k
overcomes those issues.
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SiPM Development

m SiPM must operate at cryogenic
temperatures and

3 DN rate < 0:1 Hz/mm2

3 PDE � 40% at 420 nma

3 DiCT probability < 50 %

m NUV-HD-Cryo - by Fondazione Bruno
Kessler (Trento, Italy) - exceeds DS-20k
specifications.

m SiPMs manufacturing by LFoundry s.r.l.
(Avezzano, AQ, Italy)

a
wavelength shifter main emission peak
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PhotoDetection Unit Design

m Total active area in excess of 25 m2

m Photo Detection Unit or PDU is designed at
LNGS to have a ”PMT-comparable” area

m A TILE is made of 24 SiPMs NUV-HD-Cryo
1 cm2 each, arranged on a 49:5 � 49:5 mm2

radio-pure PCB

m The Motherboard (MB) is a 200 � 200 mm2

board that hosts 16 TILEs.
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PhotoDetection Unit Design

m Total active area in excess of 25 m2

m Photo Detection Unit or PDU is designed at
LNGS to have a ”PMT-comparable” area

m A TILE is made of 24 SiPMs NUV-HD-Cryo
1 cm2 each, arranged on a 49:5 � 49:5 mm2

radio-pure PCB

m TILE front-end amplification based on
commercial low-noise high-speed
Trans-Impedance Amplifier (TIA)

m The Motherboard (MB) is a 200 � 200 mm2

board that hosts 16 TILEs.
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PhotoDetection Unit Design

m Total active area in excess of 25 m2

m Photo Detection Unit or PDU is designed at
LNGS to have a ”PMT-comparable” area

m A TILE is made of 24 SiPMs NUV-HD-Cryo
1 cm2 each, arranged on a 49:5 � 49:5 mm2

radio-pure PCB

m Veto TILE front-end amplification based on
with custom ASIC

m The Motherboard (MB) is a 200 � 200 mm2

board that hosts 16 TILEs.
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PhotoDetection Unit Design

m Total active area in excess of 25 m2

m Photo Detection Unit or PDU is designed at
LNGS to have a ”PMT-comparable” area

m A TILE is made of 24 SiPMs NUV-HD-Cryo
1 cm2 each, arranged on a 49:5 � 49:5 mm2

radio-pure PCB

m The Motherboard (MB) is a 200 � 200 mm2

board that hosts 16 TILEs.
Each PDU has 4 outputs: active sum of 4 TILEs
reducing the number of TPC channels to 2112
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