Particle Identification at the EIC
dRICH Detector using Deep Learning

Omar Hassan, University of Victoria
ePIC Al Town Hall Meeting

30/08/2023



Introduction
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» Brookhaven National Laboratory proposed the Electron-

lon Collider which is scheduled to be built in the 2020s. P e

» The EIC facility is a high polarization and high o

luminosity collider. :

« Home to the dRICH detector, the focus of our studies. i I T e e
Spherical * This problem is a highly visual one, which lends itself
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nicely to convolutional neural networks.

/ * Convolutional neural networks are used to identify the
particle types using the varying ring sizes.

i , * Data is sparsified to save on space, MinkowskiEngine is
as .
— E— the package used for sparse convolutions.
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Particle Events Accuracy Make sure that the model has enough data for each
Pion 9677 95.44% particle type.
Electron 8339 95.57% Use O-CNN package instead of MinkowskiEngine and
Kaon 2635 76.81% deploy model in C++ interface for speed boost.
Proton 215 4.55% Improve the accuracy even further and deploy the model
Total 20866 93.82% in the facility.
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My code and thesis can be found at:
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