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Event Reconstruction: HGPflow
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Event Reconstruction as a Hypergraph learning problem
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Event Reconstruction as a Hypergraph learning problem
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In theory, Incidence matrix is enough!
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In theory, Incidence matrix is enough!
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Putting it all together (HGPflow)
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Putting it all together (HGPflow)
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Anal lassical PF librati icle | ificati
(Important for ML) nalogous to Classica Calibration + particle identification
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Single jet (quanta) — Full event

The obvious(?) next step...
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Full event reconstruction
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Training

+ Dataset
= dijet events
= Underlying events
= No Pileup

= 12k events only (120k training examples)

+ Model
= Much smaller model (1M parameters) for quick studies

= No hyper-parameter optimization

+ Main goal: understand splitting and stitching
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Particle level result (dijet test set) Small model (1M)

+
Small dataset (12k)
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Results Small model (1M)

+
Small dataset (12k)
=
no hyperparameter
tuning

Neut had Photon

Neut had

Photon 5,861

46,861

Confusion matrix (neutral only)
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Results

Leading jet resolution
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More studies (out of distribution) Small model (18

+
Small dataset (12k)
-
no hyperparameter
tuning

+ No retraining (trained on dijet)
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More studies (out of distribution) Small model (18

+ No retraining (trained on dijet) Small dat-:l set (12K)
-
no hyperparameter
Z(vv)H(bb) tuning
Using leading two jets (no calibration)
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Conclusion

+ HGPflow
= Pros: interpretability
= (Can be scaled up to full event

= Nice performance so far! (w/o much hyper parameter optimization)

+ Splitting events
= MSClustering seems to work well

= (Can have better ML solutions in future
+ Hyperparameter optimization + larger model + larger dataset (next step)

+ Talk by Javier on MLPE (more about particle flow)
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