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Sparsified  Reco Select
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Andrews et al. End-end learning
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Photon-Induced EM Shower

mean energy distribution over 10k events

Electron-Induced EM Shower
mean energy distribution over 10k events
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Block Layer Type Extra Parameters
Input Node Conv 2D filter size 7. stride 2, 16 channels
P Global Pool 2D 2 2 pool size
= Resblock 1 Conv 2D filter size 3, stride 1, 16 channels
BPix L1 ’ Conv 2D filter size 3, stride 1. 16 channels
BPix L2 o Conv 2D filter size 3, stride 2, 32 channels
. Resblock 2 Conv 2D filter size 3, stride 1, 32 channels
BPix L3 : Resblock 3 Conv 2D filter size 3, stride 1, 32 channels
Track pT | esbloc Conv 2D filter size 3, stride 1, 32 channels
| Max Pooling 2D lobal pool size
| g g P
ECAL Output Node Dense size 32 % 2
HCAL Activation Sigmoid
N Layer Combinations ROC-AUC
U BPIX1-3 0.947+0.002
c T BPIX1-3 + Track pr 0.965+0.002
Ceh BPIX1-3 + ECAL + HCAL (no reconstructed variables) 0.975+0.002
e BPIX1-3 + Track pr + d0 + dZ 0.977+0.002
s BPIX1-3 + Track pr + d0 + dZ + ECAL + HCAL (full image) 0.9824£0.0013
Scalability Test
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New windows of opportubity

CMS Simulation
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Background Rejection vs. Signal Efficiency
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Pile-Up Collisions
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