Xenon doping of Liquid Argon in ProtoDUNE-VD
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The Deep Underground Neutrino Experiment is a next-generation long-baseline neutrino-oscillation experiment. ’ / I g
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Its Far Detectors are massive Liquid Argon Time Projection Chambers (LArTPCs) equipped with a high-performance Photon Detection S| et R
System (PDS) for timing neutrino events. 5t ThIse ¥

The Neutrino Platform at CERN hosts and operates two 770-ton prototype modules to test the technologies for the DUNE Far Detectors. g & g
ProtoDUNE-VD implements a Vertical Drift configuration with the Photon Detection Modules installed on the central cathode and on the

membrane walls, behind the field cage.

Doping liquid argon with xenon shifts the scintillation emission from 128 nm to 178 nm via energy
transfer Recombination G"

lonization / "

Key benefits of Xe doping [3]:

The DUNE PDS consists of a large number of photon detection units,
* Longer wavelenght

X-ARAPUCAs [1], that act as light-traps capturing wavelength-shifted
photons inside boxes with highly reflective internal surfaces until they
are eventually detected by silicon photomultipliers. \

* Longer Rayleigh scattering length: more
uniform response
» Faster scintillation and higher light yield
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* No FAST and SLOW component, decay time <23 ns XeXe* scintillation at 178 nm
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signal-over-fiber (SoF) technology [2].
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