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F ” T”RE - dataset with full detector simulation for the development and training
UATASET V2 of z, reconstruction algorithms
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Collision event Jet clustering ML task
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r-tagging [binary classification]

Signal: z-jets from Z — 7T
Background: quark/gluon-jets from Z — qq
Binary classification
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Decay mode reconstruction [multiclass classification]
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Reconstructed decay mode
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F1 score

—_
o
(@]

0.80

0.60

0.40

0.20

0.00

b.920.90@8

0,990 &8
i oo s ¥ O.BBO%) 0,330'89()@
| 0820330%‘ 0.85
B 078 @
i 074 @ 073 @ 2@
- 0.60 @
| 0.45
| 040 @
- 0.30
i DeepSet
— @ LorentzNet
i ParticleTransformer
I e HPS
000 @ 001 @
% Q N % % N\
% 2 N
\Q XQ (?/Q /XQ /XQQ Q\(bsz é%
\(:/ 7, QO AT O“
% X Q < v
\(\

Decay Modes




Kinematic reconstruction [regression]

e Predict tau p,

e Measures of interest:
o  scale/response: u
o resolution: IQR

IQR — 497542
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Conclusion

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

e ParticleTransformer outperforms current state-of-the-art methods in all
scenarios

e Can be used for future detector development studies
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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



Cuts for efficiency calculation

P > 20 GeV & 10 < brec < 170° & Dy > T

P =
PE"X > 20 GeV & 10 < fgenx < 170°

v _ ) gen-tau, if signal _ Jer if signal
gen-X = { gen—jet, otherwise P= { P,isid, Otherwise



F1 score definition

F, — 2Xprecisionxrecall
1 = "precisiontrecall
- _tp _ tp
precision = 3 recall = oy




