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One of the biggest challenges of collider phenomenology is Jet Classification
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Machine Learning techniques far outperform theoretical observables

Figure: Taken from J. Pearkes et al 1704.02124
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There are many ways to represent a jet

Figure: Taken from Larkoski et al 1709.04464
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Jet Classification

Jet Classification

Architectures that use IRC unsafe information (PFN, ParticleNet, CNN etc)
perform better than IRC safe classifiers (EFN, EFP, Nsub)

Figure: Taken from Kasieczka et al 1902.09914
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Lets focus on the Deeps Sets’ architectures
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PFN performs amazingly well and almost matches the state of the art performance

Figure: Taken from Thaler et al 1810.05165
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Interpretability
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Jet Flow Network (JFN)

JFN

As we lower rsubjet JFN converges to PFN
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At what rsubjet do we expect a decrease in performance ?
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What happens at this critical rsubjet ?
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Physical Scales

Physical Scales

We do not lose classification power as long as we still resolve the two leading subjets
that originate from the Z splitting since θ12 ≈ 2MZ

pT
≈ 0.35
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In conclusion:

Jet Flow Network is a Sudakov Safe classifier

For small rsubjet : JFN = PFN (JFN is gapless)

Increased interpretability (less variables, connections to pQCD)

Smaller dependency to Monte Carlo Hadronization Models
(improved robustness?)

Why is there a performance saturation? Is it computational
limitations or is there a physical reason?

Paper on arXiv soon
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