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further optimization of DeepJet architecture
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training: b/c/light jets 1:1:1 (over-sampling of b & c), validation: b/c/light jets 1:1:3

dropout rate reduced to 5%

flipped order of the inputs
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Particle Net: introduction

Variable Definition
An difference in pseudorapidity between the particle and the jet axis
A difference in azimuthal angle between the particle and the jet axis
log pr logarithm of the particle’s pr
log & logarithm of the particle’s energy
log wp—jf;t) logarithm of the particle’s pr relative to the jet pr
log EGet) logarithm of the particle’s energy relative to the jet energy
AR angular separation between the particle and the jet axis (1/(An)2 + (A¢)?2)
q electric charge of the particle
isElectron if the particle is an electron
isMuon if the particle is a muon
isChargedHadron if the particle is a charged hadron
isNeutralHadron if the particle is a neutral hadron
isPhoton if the particle is a photon

secondary vertices:
coordinates: An, A®

features: log(pT), mass, number of tracks, x2/ndf, 2D & 3D IP and their significances

2 SVs, all jet constituents
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Particle Net : first results
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Particle Net : first results
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Particle Net : first results
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Particle Net : first results
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Particle Net : first results
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Next steps

optimize Particle Net:
NN complexity, LR
more input features

less jet constituents?

study sensitivity of identifying s jets

integration into ILCSoft

DESY

13



Architecture & data pre-processing

Charged (19 features) x 10 — 1x1 conv. 64/32/32/8 HRNN (LSTM) 150

Full b
Neutral (5 features) x 10— 1x1 conv. 32/16/4 —{RNN (LSTM) 50 H o o

200 nodes x1, light
1x1 conv. 64/32/32/8 HRNN (LSTM) 50 H 05 odes x7

SVs (10 features) x 2

Global variables (5 features) —mobm—wmw—------ooo

classify jets into three classes: b jets, c jets & light jets
ordering of input particles by (as applied in CMS)
Impact parameter significance for charged jet constituents

shortest angular distance to a secondary vertex (by momentum if there is no
secondary vertex) for neutral jet constituents

flight distance significance for secondary vertices

If a value of a features is not available, the value is set to -10

normalize input features to mean 0, std 1

DESY | Application of CMS DeepJet to ILD | Mareike Meyer, 15/03/2023 14



DeepJet
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DeepJet
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DeepJet
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Particle Net
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Particle Net
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