
Neutrino AI  
Through the 
US-Japan & 

Genesis 
Mission

DORAEMON

Sensor-level Foundation Models Large-Scale Dataset & Simulator

Predicted Ring Count
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FiTQun on fully contained atmospherics
(not apples to apples) (arXiv:1901.03230)
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96.0% 3.5% 0.5%

8.1% 90.1% 1.8%

0.2% 2.6% 97.2%

Automated data-driven learning
● Compared to the SoTA (sparse UNet):

○ Linear scaling (data 10k~1M points/image)
○ 1,000 to 10,000 times data efficient

● Adaptable to multiple particle detectors

ORACLE
Liquid Argon TPC Water Cherenkov Imaging sPHENIX Collider TPC

Build AI R&D ecosystem for neutrino physics
Connect data/model, research, review, and education

Fast, Differentiable Simulator
● 100 to 1,000 times faster same fidelity
● Supports: LArTPC, Liquid Scintillator 

Water/Ice Cherenkov (inc. telescopes)
● Large-scale dataset (~PB) with fully 

detailed truth as common benchmarks
● Unc. quantification +propagation R&D

Observatory for Reasoning, Anomaly detection, and Causal LEarning
for Deep Underground Neutrino Experiment

Neutral Current 𝝅0 Analysis

● Detector calibration
● Event selection
● Concept decomposition 

for explainability

Anomaly Detection

● Simulated BSM search
● Embeddings clustering

https://arxiv.org/abs/1901.03230
https://arxiv.org/abs/1901.03230

