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DarkSide-20k at LNGS

20-tonnes fiducial dark matter detector
start of operations at LNGS within 2023
200 tonnexyear search for dark matter tfree of instrumental background

AVE 151161711819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Argo at SNOLAB

300-tonnes depleted argon detector
start of operations within 2030
3,000 tonnexyear search for dark matter free of instrumental background
orecision measurement of solar neutrinos
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THE GADMC PROGRAM FOR DARK MATTER
SEARCHES

e Explore heavy dark matter through the neutrino tfloor and beyond
e /ero instrumental backgrouno
e Exposure of O(1000 tonne x year)

e Solar neutrinos become background: rejection of minimum ionizing
background must reach at least one part in 105

e Exploration of directional signal



TECHNOLOGICAL ENABLERS

e Custom SiPM-based cryogenic photodetectors
e Custom 3?Ar-depleted liquid argon

 ProtoDUNE-like cryostat for hosting detector and active veto



Radon dominates
ER backgrounds

LZ backgrounds summary
5.6 tonnes, 1000 days

NR (cts)

Intrinsic Contamination Backgrounds | ER (cts) (w/ SF rej.)

Subtotal (Detector Components)

222Rn (1.81 qu/kg)

natKr (O. 015 ppt g/g) -
natAr (0.45 ppb g/g) 2 -
210Bi (0.1 uBa’kg) 40
Laboratory and Cosmogenics 5 0.06
| Fixed Surface Contamination 0 0.39
Subtotal (Non-v counts) 873 0.52

Physics Backgrounds

Subtotal (Physics backgrounds) — 322 072
Total 1,190 1.24
Total (with 99.5% ER discrimination, | 5.97 0.62
6.59

Gamma backgrounds

(PMTs, cryostat) are
negligible.

pp solar neutrinos,

elastic scattering on
atomic electrons

scattering on xenon
nucle1
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Enter the Age of Urania
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Gain: 52.68
c,: 2.19

1200 SNR: 24.1
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The Global

ArD M DS-20k
DarkSide { Argon Dark DS-LM
DEAP Matter Argo
MiniCLEAN DarkNoon

Collaboration



350 COLLABORATORS

[ TALY, US, CANADA,

BRAZIL, CHINA, FRANCE,
GERMANY, POLAND, RUSSIA,
SPAIN, UNITED KINGDOM



R. Heastie and C. Letebvre, Proc. Phys. Soc. 76, 180 (1960)
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Figure 2 The temperature, composition phase-equilibrium
diagram of argon and xenon




Detector s
Configuration

TPC as of DarkSide-20k,
Veto as DUNE cryostat
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AAr in veto, UAr+Xe in TPC

Fiducial mass of 50 t of 136Xe, _ |
Xe 20% molar fraction, 3

136Xe enriched to 90% via Aria
technology

41t SIPM coverage,
0.1ns timing resolution,
0.8% o resolution

N i\ W Y

222Rn reduction and SiPMs’ single
photon counting by operation at 87 K,
Cherenkov-based discrimination of
single and multiple electrons 20 m




-
-
S

p— f 50 cm cut
:(I>) ]_()3 ;— all
L. = 238 :
— U (Acrylic)

X 102 = —— %3ph (Acrylic)
% — —— 2%y (SiPM)
g‘ 10 = —— 23pp  (SiPM)

1 — — 3%%e (2vBP)
X % —— 222pn (internal)

§ O_1 - 137¥e (cosmgenics)
0" 107 E gy, sy -
o — ’ (cosmogenics)
g 10—2 — e - (v-e scattering)
+$ =
_ 107
~ = - e e E——————————————————
w 10*=—__ e
+ —
S 10, Aol Ls
> .-llﬂnwt"l ol wﬂrm\f
106 D L )] LT A S
1000 1500 2000 2500 3000 3500

E [keV]




% ® DarkNoon \“\
— DARWIN O,
. 10°E* + cuore-o e 2o
> — GERDA (phase-II, coaxial) e “\:t»b
g 10° = B GERDA (phase-II, BeGe) “s. é- .
= KamLand-Zen (phase-II, period 1) T
™~ . ; KamLand-Zen (phase-II, period 22 N ) \{039 RS
g 10 E e Ex0-200 .. e
8 — ¢ nEXO (w/o Ba-tagging) Sel N
> 103 L ¥ JUNO Xe-LS (5 tons) e S "~
— % JUNO Xe-LS (50 tons) \{09«9
X : ~~~ ‘~~ ~~{)'b ~~
~ D N
'_' 102 %s_~~ “~~ ~~~~ ~~~~
o — ~~“ ~~“~ ~~~ ¥ .
E — + ~~;l0?5 ~“C{Oeé“ ~~~{097 ~~~~
10 é_ ~~~£).b - “;I:.b ~~’{)~l‘ Ya
z — ~“~ . ~~~ ~~“~ Yo
1 . ~
10—1 :IJI'II | | I|||2||| | | I|||3||| | | ~T|?|i|| | | I|||5||| | | ~IPIL6||| | | I|||'7||| | | ~r|h|8||| | |
10 10 10 10 10 10 10 10

B [Events/(keV X mol X year)]

10°



H A.'.o

‘R . . "
- ' s\ -
-  — - — ~. -_— .

e

.

0", & 2 -

SRS T SRS

e

[
.-

. -

— Y

R

-
e gl e >
el
]

Aula A aan

Madde=s

| .



