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1. Non-stereo layers (Fig. 1), only timing

Geometry: Remove dependence of information along fiber axis

Particle Response THEEEE Response event dtata structure from detector 2. Alternating stereo layers (20° tilt), timing and
g i JeOmetry. geometric information for all three dimensions
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2. Train a neural network to classity data: enforcement e.g., time translation

Regression Feedback invariance of detector response.

. Efficiency: Reduce required training
Particle Neural Correlated or dataset size for accurate predictions.
Network Uncorrelated? Scalability: Handlg numerous

channels and varying photon counts,

3. Resulting network is a pseudo-likelihood space: ensuring flexibility across detectors.
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Future Work:
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xy-plane is smaller than with GraphNeT architecture®
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Fig. 4: The histograms compare vertex resolution, o = S . : architecture types and
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The CLOUD experiment is a fundamental physics extension of the AntiMatter-OTech innovation project detector

References:
[1] A. Cabrera et al., Neutrino physics with an opaque detector, Communications Physics 4, 1 (2021).

[2] J. Hermans et al., Likelihood-Free MCMC with Amortized Approximate Ratio Estimators (2019). \ ()" l E u ro p e G n

[3] P Eller et al., A Flexible Event Reconstruction based on Machine Learning and Likelihood Principles, esearc .

Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment | I n n OVG t I O n
d Innovation

1048, 168011 (2023). ﬂ
" National Nuclear Security Administration C ounci |

[4] R. Abbasi et al., Graph Neural Networks for Low-Energy Event Classification & Reconstruction, Journal of Instrumentation 17 (11),
P11003

fgmw5164@psu.edu

This work was funded in-part by the Consortium for Monitoring, Technology, and Verification under Department of Energy National Nuclear Security Administration award number DE-NA0003920.




	Slide 1

