DEEP UNDERGROUND NEUTRINO EXPERIMENT

Purity monitoring for ProtoDUNE

Richie Diurba (University of Minnesota) for the DUNE Collaboration
ICHEP 2020

POSTER-20-070-LBNF

BR, D




Liguid Argon Purity Monitoring

Liquid argon time-projection-chambers (LAr TPCs) use drifted ionized electrons for calorimetry and tracking.

Detector technology for neutrino experiments like DUNE and ICARUS. Even used for dark matter experiments like DarkSide.
Electronegative impurities, like water and O,, can capture ionized electrons and reduce the size of signals on the readout.
ProtoDUNE operates a single-phase and dual-phase detector to prototype the eventual DUNE Far Detector modules.
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Obtaining a Drift Electron Lifetime
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Installation and Placement

ProtoDUNE-SP

‘ *  Three purity monitors lie outside
i the TPC.

| 1l| Into
| I *  ProtoDUNE-SP started operation in
i September 2018. Ceased
Rk operations on July 20th, 2020.
ProtoDUNE-DP

*  Two short purity monitors of drift
length around 20 cm sit up against
a corner of the cryostat.

*  One purity monitor of much longer
drift length (not pictured) was also
installed.

*  Started operation in August of
2019. Currently taking cosmic data.
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Performance of Purity Monitors

* The DUNE Far Detector has a tech. req. that t=3 ms and a tech. spec. that t>10 ms for both detector technologies.

ProtoDUNE-SP ProtoDUNE-DP
Measured high purity throughout operations except for an Purity has increased over the last year of operations and met
incident in summer of 2019. DUNE Far Detector specifications.
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The TPC drift electron lifetime was measured directly using cosmic
muons to validate purity monitor measurements.
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Attachment rates for impurities differ based on the electric field
of the drift volume. The purity monitors operate at around 25 [2] B. Abi, A. A. Abud, R. Acciarri, M. Acero, G. Adamov, M. Adamowski et al., First Results
. on ProtoDUNE-SP Liquid Argon Time Projection Chamber Performance from a Beam Test
V/Cm’ while the TPC operates at 500 V/Cm' at the CERN Neutrino Platform, arXiv preprint arXiv:2007.06722(2020) .

4 1/8/2020 Richie Diurba | Purity monitoring for ProtoDUNE M (\



