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Hadronic Event Generators

e PYTHIA B e
e HERWIG leptons
e ISAJET QED nucleons
@ Sherpa - fterRon. L e ’ pions
QCD e
p. T Kaons

@ Inputs: o

> PDFs (QCD) photons

> FFs (QCD)

> Factorization

> QED

» Tune to match experiment...
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|
ETHER: An Agnostic Event Generator

@ No theory input on vertex interactions i / leptons
e
o Generative Adversarial Networks (GANs) — Generative nucleons
e Inputs: electron and proton b Neural pions
) ) ——1 Network Kaons

@ Outputs: long-lived (detectable) particles \\

. . L. photons
@ Train generator against existing data

..Taining Data .

@ Leverage recent major advances in P YO CRGpnzED

NET T0 SORT THE UNLABELED
PHOTOS INTO CATEGORIES.

HOA! NICE LIORK! )

i

ENGINEERING TiP:
UHEN YOU DO A TASK BY HAND,
YOU CAN TECHNICALLY SAY YOU
TRANED A NEURAL NET To DO IT.

Generative Machine Learning

( YEAH, T TRANED A NEURAL
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ETHER Flowchart
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ETHER Flowchart
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ETHER Flowchart
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ETHER Flowchart
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ETHER Flowchart
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Progress

Dual GAN

1 Pythia
1 GAN

m B Pythia
A GAN LY |

normalized yield
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Outlook
Full Exclusive Event Simpler, Inclusive Final States
@ R&D on data representation and GAN @ Develop inclusive GANs for specific
architecture for full exclusive events reactions
@ R&D: make generators conditional on /s @ One GAN per final state:
e Challenges: > p(e, €)X

> p(e,en)X
> ple,e'ntn™)X
> ..

» Variable number of particles
» Discrete (PID) and continuous (4-vector)
variables

e R&D: make generators conditional on /s
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