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               : End-to-end Machine Learning-based reconstruction chain for ICARUS, SBND, and 2x2
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ICARUS Simulation
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“               would be ‘PINE’ without scalability…” — Francois Drielsma
•               leverages GPU acceleration extensively
• Scales with activity, i.e. number of active voxels (DUNE-FD << SBND)
• Reco time: 1 day of SBND in-time data ~3 hours with 1 GPU (ANL/NERSC have 1000s)

Scalability
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SBND Sim. 
~0.6 s/event

ICARUS Sim. 
~1.75 s/event



                is built upon 3D images of interactions in LArTPCs and extracts high-level information
• List of interactions: collection of particles belonging to a single parent neutrino / cosmogenic 

interaction
• For each interaction: a vertex, a list of all particles from the parent activity.
• For each particle: the charge depositions comprising the particle, particle identification, 

primary identification, kinetic energy, orientation, etc.

Reconstruction Outputs

10
ICARUS Run 7924, 
Event 4966

Reconstructed 
interactions

Reconstructed 
particles



Distributions area 
normalized to 10% of 
ICARUS Run 2 data!

Performance @ ICARUS
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Distributions area 
normalized to 10% of 
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This exceeds one of 
the performance 

benchmarks outlined in 
the SBN proposal!

Distributions area 
normalized to 10% of 
ICARUS Run 2 data!



•                is an end-to-end Machine Learning-based reconstruction chain for ICARUS, SBND, 
and 2x2

• Performance on ICARUS simulation and data with benchmark selections is excellent, performance 
on SBND simulation (not shown here) is consistent with ICARUS out-of-the-box (no fine-tuning)
• Actively being used for ongoing ICARUS analyses
• Deployment into SBN-wide analyses is rapidly progressing

Much more to come, stay tuned!

Summary
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Backup
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