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Liquid Argon Time Projection Chamber

Liquid argon

Wire grid
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Precise tracking <
When an electron neutrino hits an argon LR detector
nucleus, it spits out an energetic electron and other N ‘\\\:\\:\:

particles such as protons and pions in a flash of

light (1). These particles ionize the liquid argon, leaving
atrail of free electrons (2). A strong electric field from a cathode
panel pushes these electrons to a grid of sensing wires (3).

By recording which wires register hits and when—relative to the
flash of light—the detector reconstructs the 3D paths of the particles—
clues to the original neutrino’s identity and energy.

Sensing volumes,
two per chamber

https://github.com/DeeplearnPhysics/lartpc mlreco3d tutorials/blob/master/book/Physics/lartpc.ipg
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https://argoncube.org/duneND.html



Event Display

olor: energy deposition heatmap
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Input to Reconstruction

Raw Input Reconstruction Output
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JArTPC mIReco3D Pipeline

Space Points

https://github.com/DeeplLearnPhysics/lartpc mlreco3d/raw/develop/images/full chain.pn
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https://www.google.com/url?q=https://github.com/DeepLearnPhysics/lartpc_mlreco3d/raw/develop/images/full_chain.png&sa=D&source=editors&ust=1711568801613570&usg=AOvVaw2rxE0FLn85okS30kbGCN3m

Convolutional Neural Network
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Paper: PhysRevD.102.012005
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Semantic Segmentation Event Display
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UResnet PPN Accuracy
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Graph Neural Net
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Particle Clustering Event Display
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Particle Clustering Accuracy Metrics
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Particle ID Event Display
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Particle ID Accuracy
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Future Steps

Fixing Labelling Issue

Retraining

Improving Accuracy

Improving Speed



Questions?



Set of 400k (train) + 100k (validation) 2x2 simulated images
Isotropic particle bombs (nu-like)
Overlayed with isotropic particles (rock-like)

Set of ~40 k NuMI events (MiniRun3 simulation) processed so
far through larnd2supera



Primary Classification Event Display
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Particle Interaction Event Display
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UResnet PPN Accuracy
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Graph Spice Accuracy
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Shower Accuracy
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Track Accuracy
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Interaction Accuracy
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