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SU PMT Tests and Assembly of XENONnNT

 Commissioning of the XENONRNT detector in 2020/21
operational

« Assembly of the XENONNT arrays in 2019 lead by SU
* Taking science data since 2021

» Status today, after 3 years: 97% of all PMTs still

* 494 Photomultiplier tubes (PMTs) are used in XENONRNT
* PMTs were tested in liquid xenon at SU
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Backgrounds for WIMP search
Electronic recoils (ER)

B AC mmm ER e Surface m WIMP

104 F
e Dominated by ***Pb (from **°Rn) i
Suppressed by ER/NR separation
- g
> s2 % 103
depth e Random pairing of isolated S1/S2
e Suppressed by analysis cuts
0 20 40 60 80 100
Surface 1 cS1 [PE]
e *°Pp plate-out during construction Expected Background events:
Nuclear recoils (NR) 134 43x0.2 14x3
Neutrons CEvNS Total

e Radiogenic neutrons: fission & (a, n)

1.179% 0.23 + 0.06 154
e CEvNS: Solar & atmospheric neutrinos
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WIMP result for SRO (95.1 days)

B ER B Surface Neutron HEEEAC W WIMP Un-blinding SRO NR data

200 GeV/c2

134

it
135 (+12) (-11)

1.1 (+0.6) (-0.5) 11 +0.4

0.23 + 0.06 0.23 + 0.06

4.3 +0.2 4.32 +0.15
14 + 3 12 (+0) (-4)
154 152 + 12
2.6
152
0 20 40 60 80 100 — Best fit indicates no significant excess!
cS1 [PE]

arXi1v: 2303.14729v1
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https://arxiv.org/abs/2303.14729v1

Setting limits on WIMP DM

1 0 sensitivity 2 0 sensitivity
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SU: coordination of statistics sub group arX1v: 2303.14729v 1
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https://arxiv.org/abs/2303.14729v1

Events/(t-y-keVee)

[.ow ER search and future of XENONNT

PRL 129, 161804 (2022)
PRD 102, 072004 (2020)
arXiv: 2207.03764 (2022)
PRL 129, 161805 (2022)
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20.0

e No excesses found 1n
electronic/nuclear recoil

region in XENONNT

e Factor 5 reduction in ER
background XENONIT =

XENONNT

e Further reduction 1s possible
(?22Rn distillation using L.Xe
& GXe) 1n SR1

e Taking blinded data since
2022 (SR1) = stay tuned
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15 kg

XENON10

2005 - 2007

0.87 kg x yr

Future: DARWIN

161 kg 3.2 t

XENON100 XENONI1T

2009 - 2016 2016 - 2018

1txyr
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DARWIN: Rich Science Program

Dark Matter

* Dark photons

* Axion-like particles
* Planck mass

WIMPs

* Spin-independent
* Spin-dependent
* Sub-GeV

* Inelastic

Sun AN b i), Neutrino Nature

* pp neutrinos AR \ N TR L 8 * Neutrinoless

* Solar AN \\ L double beta decay
metallicity RS B SRS A © Double electron

* 7Be, ®B, hep SN e, capture

* Magnetic Moment

Supernova
* Early alert
* Supernova neutrinos

* Multi-messenger astrophysics

Cosmic Rays
* Atmospheric
neutrinos
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WIMP-nucleon 5! [cm?]

Sensitivity in WIMP region
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Covering all the remaining
WIMP space until reaching the
neutrino floor -> fog
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SU contribution to DARWIN R&D

CNNS

PMTs contribute to 1/3 of the
total nuclear recoil background

Muon-induced neutrons

Stainless Steel

Copper

PTFE
PMTs

PMT Bases

0 005 01 015 07
Counts/(ROl e ton e yr)

ABALONE

photosensor:

e Low
radioactivity

e Low dark
count rate

o Tests at SU
In xenon at
cryogenic
temperatures

Alternative Photosensors

S1PMs (disadvantage:
high dark count rate)
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Thank you!
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Backup
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SRO

SRO Nuclear Recoil search data

Getter bypass
mode
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Extensive calibration periods before (and after) the search
data period

July 6 — Nov 10, 2021 (97.1 real time days)
05.1 days lifetime corrected

(4.18 = 0.13) tonnes fiducial volume
Exposure of 1.1 tonne x years

Blinded analysis
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Event distribution
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» XY asymmetry in unblinded data

» Not observed in corrections, quality selection or calibration data
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Calibration
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222Rn Activity Concentration [pBq/kg]

Norm. Res.
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Radon Removal System:
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37Ar calibration and removal

Radon Removal System:

0.8 uBg/kg

GXe+LXe mode

Preliminary
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