DarkSide-20k Experiment
Cryogenic SiPMs

SiPM Title + FEB + Mount = PDM y

PDM Requirements:

For increased Light Yield:
e PDE of PDM > 40%
e PDE of SiPM > 45%

For effective Pulse-Shape
Discrimination:
e DCR+Electronic Noise
<0.1 cps/mm?.
e Time-Resolution ~10ns.

For good Energy-Reconstruction:
e Dynamic Range >50 PE.

Low intrinsic background levels,
fraction of mBq of U/Th




S1PM performance 1n strong external field
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A NI 0.012mBg/kg 0.004mBg/kg 0.27mBaq/kg
CDEX10 & 1.23mBaq/kg 0.41mBg/kg 0.038mBg/kg
PandaX tZZKSS 1.7-2.4mBq/kg 2.7-4.1mBg/kg 14-19mBaq/kg
DYB A JIESS 1.2mBg/kg 8.0mBq/kg 13mBa/kg
EXOTCE 0.06~0.01mBg/kg 0.016~0.005mBq/kg

UZ3% : 1ppb =12.40 mBq/Kg
Th?32: 1ppb = 4.05 mBq/Kg
K% : 1ppb =271 mBqg/Kg
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3600 kg argon in sealed
ultraclean Acrylic Vessel
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DEAP-3600 Detector

255 Hamamatsu g”;;?e':gc;TZige- i
R5912 HQE PMTs 8-inch, t
32% QE, 75%, coverage

Lo . — Liquid Nitrogen Filled
50 cm acrylic light guides Cooling Coil
+PE shielding provide

neutron moderation &

keep PMTs warm

Convective Flow Guides [z
Acrlic Vessel Shell

.
]
J AINO Acrylic Light Guides

Foam filler blocks
provide additional
shielding, thermal
insulation

Absorber & \\ y
Thermal
Insulation

Inner Acrylic Vessel
Coated With Wavelength

Steel Shell maintains N2 Shifter TPB ' -
. . _ L ————_Steel Shell And
atmosphere, immersed in 8 m & =] Support Structure

water shield at SNOLAB Nucl. Phys. B Proceedings Supplement (2014) 1-7
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11-foot diameter Section V111 Pressure Vessel
DEAP-3600 Steel Shell »  Electropolished interior for low radon emanation

« Equatorial Flange (O-Ring) for Detector Assembly
* Delivery to SNOLAB July 2012 (9 pieces)

»  Welded together underground (incl. large flange)
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e Seal at acrylic-steel
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DEAP-3600 Detector Assembly

Spec

PE neutron
shielding “blocks”




