The DUNE near detector
prototype

The Deep Underground Neutrino Experiment
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Physics goals of DUNE

Make precise measurements of the oscillation parameters
Determine whether CP is violated in neutrinos and measure §.p
Resolve the neutrino mass hierarchy

Check the unitarity of the PMNS matrix

Be ready to detect low-energy neutrinos from a supernova

« Other beyond the standard model physics
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DUNE — a long baseline experiment

Sanford Underground
Research Facility

Fermilab

-
--------

. i i
N lk h ef NNV najaarsvergadering 2023 - Marjolein van Nuland-Troost 3



DUNE — a long baseline experiment
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Huge LArTPC far detecto

Detector electronics
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Each module will be filled with 17,000 tons
of argon and cooled to minus 184°C
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Cryogenics systems



Liquid argon time projection chamber

V wire plane waveforms

Liquid Argon TPC

Cathode
Plane

X wire plane waveforms !
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DUNE near detector complex
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DUNE ND LAr expected signal

Anode- and charge

eventlD
readout plane

840
830

@ |onized atom 820

@— drift @ lonization electron

810

800

=
S,
2
X
<
[
L
=
0]
>

790

780

770

’ 38 760
200 300
Beam Axis [cm]

Charged particle

Simulation: P. Koller
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ND LAr optically isolated modules
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DUNE ND LAr 2x2 prototype
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Pixelated charge readout
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Light readout

ArCLight LCM

TPB on fibers shift 128 nm -> 425 nm
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LAr scintillation light

TPB
DF-PA dichroic film

128 nm
LAr scintillation light

WLS-fibers shift 425 nm -> 510 nm,
510 nm light is detected by SiPM
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Single module

LArPix pixelated ano

Carbon-loaded Kapt«
field cage sheet
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Cathode
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LCM tile

ArCLight tile
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2X2 coming soon
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