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Dark Matter Direct Detection

1Jörn Mahlstedt                                                         Fysikdagarna 2023 16/06/2023

Evidence for dark matter

CMB



XENON collaboration
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• 170 scientists
• 27 institutes
• 12 countries



XENONnT TPC
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LNGS 
in Italy



XENONnT
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Time Projection Chamber (TPC)



XENONnT
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Time Projection Chamber (TPC)

Neutron veto



XENONnT
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Time Projection Chamber (TPC) Liquid xenon purification

Neutron veto



XENONnT
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Time Projection Chamber (TPC) Liquid xenon purification

Neutron veto Radon destillation



SU PMT Tests and Assembly of XENONnT
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• 494 Photomultiplier tubes (PMTs) are used in XENONnT

• PMTs were tested in liquid xenon at SU

• Assembly of the XENONnT arrays in 2019 lead by SU

• Commissioning of the XENONnT detector in 2020/21

• Taking science data since 2021

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

operational

SU test facility



Backgrounds for WIMP search
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WIMP result for SR0 (95.1 days)

7Jörn Mahlstedt                                                         Fysikdagarna 2023 16/06/2023

arXiv: 2303.14729v1 

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


Setting limits on WIMP DM
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arXiv: 2303.14729v1 SU: coordination of statistics sub group

https://arxiv.org/abs/2303.14729v1
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Low ER search and future of XENONnT

• No excesses found in 
electronic/nuclear recoil 
region in XENONnT 

• Factor 5 reduction in ER 
background XENON1T ⇒ 
XENONnT 

• Further reduction is possible 
(222Rn distillation using LXe 
& GXe) in SR1

 

• Taking blinded data since 
2022 (SR1)  ⇒ stay tuned



Future: DARWIN
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DARWIN: Rich Science Program
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Sensitivity in WIMP region
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Covering all the remaining 
WIMP space until reaching the 
neutrino floor -> fog



SU contribution to DARWIN R&D
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PMTs contribute to 1/3 of the 
total nuclear recoil background

SiPMs (disadvantage: 
high dark count rate)

ABALONE 
photosensor:
• Low 

radioactivity
• Low dark 

count rate
• Tests at SU 

in xenon at 
cryogenic 
temperatures 

Alternative Photosensors



XLZD consortium
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Thank you!
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Backup

Jörn Mahlstedt                                                         Fysikdagarna 2023 16/06/2023



SR0
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Event distribution
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Calibration
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Rn removal

18Jörn Mahlstedt                                                         Fysikdagarna 2023 16/06/2023


