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Introduction

« Liguid argon time projection chambers have powerful imaging capabillities.
o Chosen technology for GeV-scale neutrino experiments, such as SBN program and DUNE.

Sense Wires
UV X V wire plane waveforms

Liquid Argon TPC

Anode- and charge
readout plane

°
3".\_\ w
= .. ® |onized atom
Cathode T [ o — drift @ lonization electron
Plane y L r @ drift
o ®
LI ®
@
L]
. ©
w\&:\ i ‘.
& — °
\(‘('/' ¢ 4 e ®
5 —
: Charged particle
Edrift
'/ X wire plane waveforms T>
Example of a LArTPC with a wire-based readout Example of a LArTPC with a pixel-based readout
with PMTs behind the wires (arxXiv:2002.03005). (https://argoncube.org/LArTPCs.html).
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https://www.nature.com/articles/s41586-018-0624-y

Challenges for Solar Neutrinos in LAr

* Physics requirements for discovery hep branch solar neutrino physics with LAr:
o 7% energy resolution at the MeV-scale (PRL 123, 131803).
o Low data rate for both background rejection and calibrations.

* Please see DUNE General talk (slide 7) from Thursday for more information.
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SoLAr Detector Concept

Pixelated charge and light readout. TR
o Light and charge tracking and calorimetry. | g

o SIPM isolate charge pixel ROI.
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First Prototype of the SoLAr Detector Concept

« 7 cm by 7 cm detector with 5 cm drift. e
« Charge readout: LArPix (JINST 13 P10007) &

« Light readout: Hamamatsu VUV SiPMs
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SiPM part number: Hamamatsu S13370-6050CN
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https://iopscience.iop.org/article/10.1088/1748-0221/13/10/P10007

SolLAr Prototype v1 Event Displays
» Collected data from October 24-26 2022.
event 145 xy view Event 145 zy view
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 Measured performance parameters such as: g 10T it 004156
o Charge collected per unit length (right). e 1200 idh [ADC/e) 4 464+ 0073
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The SiPM bias forces ionization electron on the pixels, not the SiPMs.
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SoLAr Prototype-v2

« A 30 cm by 30 cm prototype produced and operated in 2023.

« SIPM was changed to a Hamamatsu (S13370-2221) surface-mounted on a single surface.
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SoLAr Prototype-v2
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Conclusion

« SoLAr is an exciting new design for a dual-readout liquid argon time projection chamber.
o Targets high energy solar neutrinos with a target for finding hep process solar neutrinos.
« Has developed two prototypes, one with public results and the other with analysis ongoing.
« Short term larger-scale prototype being proposed for the Boulby Underground Laboratory.
* Long term development to scale technology for a kiloton-scale module.

Thank you!
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Solar Neutrino Generation
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Electric field lines within a 500 V/cm electric field, showing how the a biased, raised SiPM will push charge to the nearby pixels.
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SoLAr Prototype-v1 Operating Setup
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SolLAr Prototype-vl Printed Circuit Board
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SolLAr Prototype v1 Event Displays

event 1932 xy view Event 1932 zy view
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