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b .. Direct search for WIMP dark matter with Darkside-20k
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https://arxiv.org/pdf/2207.11966.pdf
https://arxiv.org/pdf/1910.11775.pdf

Goals of the calibration

» Calibrate energy
deposits of NR signal
and ER background

* Study the linearity of
the detector response

» Studly its spatial
uniformity

* Study its time stability

Design and stakes

The calibration of DarkSide-20k
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Potential issues
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e Simulation of the calibration - software = GEANT4-based

NR calibration

Computation of rates
of events/decay
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Assumptions on the calibration
runs (verified in the future with

the mock up at CPPM)
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Estimate of the time
needed to perform the

calibration program
With 9 positions of calibration
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NR calibration (with

neutrons) : 15 days

ER calibration (with
photons) : 1 day to 1 week
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.. Impact of the tubes on the detector
Veto’s Light Collection Efficiency (LCE)

Tubes
Tubes can absorb the light emitted by the argon
when scintillating: this could lower the veto LCE
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- Impact of the tubes on the detector
6 Background induced in the veto and in the TPC

0.

Very low background experiment & stainless steel tubes => control radio-purity

238J up | 238U mid | 238U low | 232Th 235 40K 60Co 137Cs
Activity (mBa/kg) 1 0.72 1 0.83 0.046 0.49 3.1 0.86 From (a, n) reactions due to natural
Neutron yield (n/ contamination in 232Th and 238U and
decay) 1.1e-9 4.8e-7 1.1e-9 1.8e-6 3.7e-7 spontaneous fission of 238U
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- Conclusion and outlook
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* Simulations allowed to optimize and validate the design of
the calibration system

* In 2023, mock up to test the mechanical feasibility at cold

A mock up calibration system

Motor system Hobbes

Motor system Calvin

T I ' To be tested

¢ To be tested ",

Su PC Power

Control box | l[_ sw Micro
- | Controller box

L “ o | CoRtrob bok Motor Power
| Supply

—_—— —

NN ) I 5 I N N N 5NN NN 5 N N N NN NN ) I ) A5 N s N N I N 5 N N (o o




Back up



Cosmic rays (u)
shielding




The inner detector

+ purified 40Ar depleted in 3?Ar*
100t of UAr » Residual activity
/ \ of 3%Ar*: 0.73 mBg/kg (based on DS-50)
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& WIMP signal characteristics

L Xe doesn’t have
this property to a
measurable-

" nuclear recoils enough magnitude

y Oor e- N 4 » electron recoils
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Allows an excellent
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 Simulation of the calibration - software = GEANT4-based
12 NR spectra
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ER spectra

BN 122 keV

133B4

356 keV

- Single scatter ER

 Simulation of the calibration - software = GEANT4-based
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