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dataset with for the CLICdet setup cLicdb Coliaboration
development and training of z, identification
and reconstruction algorithms_ Pyth|38 Christian Bierlich et al.

Geant4 ceants collaboration

Marlin reconstruction caede et. al

PandoraPF wmarshall et al.

Key4HEP software cerardo Ganis et al.

EDM4HEP format caede et al.
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Backbone

WA Very flexible for retrainings (ParticleTransformer / LorentzNet / etc.)

W Easier to optimize
W No need for handcrafted rules
W Accelerator friendly

>{ Needs a lot of labeled data (*)
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Recognize jets originating from
hadronically decaying z-leptons:
o Signal:

O

r-tagging [binary classification]
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Decay mode reconstruction [multiclass classification]
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F1 score
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Kinematic reconstruction [regression]

e Predict tau p;

e Measures of interest:;

o scale/response: u

o resolution: JQR = 2=
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Conclusions OPEN TO COLLABORATION

e Created a new full-sim dataset for studying 7, reconstruction and identification
at future colliders

e Studied the performance of novel ML architectures for 7, identification, decay
mode classification and kinematic reconstruction

e E2E ML outperforms current state-of-the-art methods in all scenarios
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FUTLURE

DATASET ),
4.35M jets 5.34M jets 31.83M jets
0.9 GB 1 GB 7 GB

Full detector simulation: Geant4

CLIC like detector (CLICdet) setup

Event reconstruction: Marlin reconstruction

ParticleFlow candidates: PandoraPF

Jet clustering: generalized k, algorithm for ee (p = —1; AR = 0.4)
No vy — hadrons overlay
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Loss

Decay mode classification
L L L

0.0200——r— M.or.m?n,tu.m. r(leglre'sg,lqnl @ 0400y T
o DeepSet 5 L A DeepSet
0.0175F — LorentzNet 3 0.375[ LorentzNet .
' [ i ParticleTransformer . ParticleTransformer
0.0150:—\ | ]  os3s0F 3
o.0t2sF | | ] os2sf 3
LN ;
0.0100f \ 1 0.300F ]
-y E
0.0075[ \‘ \ ] ook 3
L \ s
0.0050]- \l\‘}k 1 oa2s0f 3
F N . r
0.0025 ---- training b 0.225[ ---- training .
[ — validation [ — validation ]
fy| S I [P [ P PR I I B R BT EEEPE
0.0000=5 20 a0 60 80 0 22007 20 20 60 80 100
Training epoch Training epoch
Model comparison
T 1 T
momentum|_ ~ 4
regression
decay mode|_ e i
classification
DeepSet
o4 LorentzNet
ParticleTransformer
UV S S S U N T TR ST S [ ST S S S S
0.7 [1X:] 0.9 1.0

Best validation loss, relative to DeepSet
(lower is better)



