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INTRODUCTION

JETS

o QCD - hard scattering

e Energy clusters in the detectors

e "Spray" of particles collimated in
one direction

Detection

@ ~ Hadronization
) Fragmentation  hadrons @@ .
e partons @)D @ ...

https://www.ericmetodiev.com/files/slides/CERN2019_Metodiev.pd
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https//www.sciencedirect.com/science/article/pii/SO37594 7424000563

QUENCHED JETS

Jets can be modified by the medium

Final detected
particle distributions

Relativistic Heavy-lon Collision
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Jet prongs with smaill
splitting-angle radiate

Quark-Gluon coherently

Plasma

S

Jet prongs with large
splitting-angle radiate
independently

Not all jets radiate equally in quark-gluon plasma, study
finds

Studying nuclear matter under extreme conditions allows scientists to
better understand how the universe might have looked right after its
creation. Scientists at the Large Hadron Collider achieve the ...

h‘ttps:// phys.org/news/2023-12-jets-equally-quark- 02
gluon-plasma.ntml


https://www.sciencedirect.com/science/article/pii/S0375947424000563

MACHINE LEARNING

A subfield of artificial intelligence that teaches
computers to learn from data and make decisions or
predictions without being explicitly programmed

e Supervised
e Unsupervised
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OBJECTIVES &
GOALS

This work will investigate the use of
different Artificial Intelligence methods and
will utilize the JEWEL [1, 2] and v-USPhydro
[3, 4] models to study jet modifications in
heavy-ion collisions.

PYTHIA + JEWEL

Understand the Mechanism of
Event Generators

Al TECHNIQUES

Apply Different Machine Learning
Techniques to the Dataset

RECONSTRUCT JETS

Apply Event Generator Output to
Reconstruction Algorithms, such
as FastJet

CHOOSE TECHNIQUE

Based on the Metrics of Different
Models, Choose the One that Best

Classifies the Data
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CASE STUDY

ENCODER LSTM - LONG SHORT-TERM MEMORY [5]

Distinguish between Jet Substructure  Reproduce the results from the Use of LSTM neural Python
non-quenched jets Analysis article 'ldentifying quenched networks
and quenched jets. jets in heavy ion collisions with

machine learning' [5]




x&\h@%
TABLE OF CONTENTS f%‘:iié\

e RESULTS



SOME RESULTS

L min(pr i, pr.i)
PTi+ PT;

AR = /(6 = ) + (m — m;)*.
k1 = min(pr, pr;) * AR,

Migy = \/(El + E5)? — (p; + p;)?.

Iy = [E: '&Rn ‘IﬁJ_'.l minv]v

substructures
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SOME RESULTS
Hyperparameter tuning
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Hyperparameter tuning

0.60

0.55 A

0.50 A

Y 0.45 A

0.40 -

0.35 A

0.30

\

1.0

1.5

2.0

2.5 3.0
Trial Index

3.5

4.0

4.5

5.0

A,

v root “
decay_factor 0.9612290185137162

hidden_size0 18

hidden_sizel 4

learning_rate 0.032628487202416935
loss_func "mse"

num_batch 10000

num_epochs 50

num_layers 3

07



SOME RESULTS

Weighted mean squared error (MSE) loss function

( predictive label and the truth

9 label of the ith jet
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SOME RESULTS

graphical tool used to evaluate the performance of a binary

classification model

Curva ROC para classificacao de |atos
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e Obtaining Credits; e Obtaining Credits;

e Hard Processes in QCD; e Artificial Intelligence
e PYTHIA+JEWEL,; Techniques.
e Jet Reconstruction Algorithms.
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PROJECT PLANNING

e Implementation of the Al e Completion of Simulated Data
Approach; Analysis;

e Validation Using Simulations | e Writing of the Dissertation.
(JEWEL+vUSPhydro).
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