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Deep Underground Neutrino Experiment (DUNE)

https://www.dunescience.org/



Liquid Argon Time Projection Chamber

https://github.com/DeepLearnPhysics/lartpc_mlreco3d_tutorials/blob/master/book/Physics/lartpc.jpg 

https://www.google.com/url?q=https://github.com/DeepLearnPhysics/lartpc_mlreco3d_tutorials/blob/master/book/Physics/lartpc.jpg&sa=D&source=editors&ust=1711568800221481&usg=AOvVaw2Zapo8XO7tfxu77HX0zKDt


2x2 Near Detector Prototype

https://argoncube.org/duneND.html



Raw Image

Color: energy deposition heatmap

Event Display Energy Deposition 
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Raw Input Reconstruction Output

Input to Reconstruction



lArTPC mlReco3D Pipeline

https://github.com/DeepLearnPhysics/lartpc_mlreco3d/raw/develop/images/full_chain.png

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

8

Paper: PhysRevD.102.012005

https://www.google.com/url?q=https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.012005&sa=D&source=editors&ust=1711568802084762&usg=AOvVaw1V_CZ76w0FQ9iuSFEIugEl


Semantic Segmentation Event Display

Label Reco



PPN Event Display

Label Reco



UResnet PPN Accuracy



Graph Neural Net

Paper: PhysRevD.104.072004

https://www.google.com/url?q=https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.072004&sa=D&source=editors&ust=1711568803361992&usg=AOvVaw0_4XcHvjHNgC73FqO6plye


Particle Clustering Event Display

Label Reco



Particle Clustering Accuracy Metrics



Particle ID Event Display
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Particle ID Accuracy



Future Steps

Fixing Labelling Issue

Retraining

Improving Accuracy

Improving Speed



Questions?



Dataset

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

Label Reco



UResnet PPN Accuracy



Graph Spice Accuracy



Shower Accuracy



Track Accuracy



Interaction Accuracy


