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AnsTRaCT: We analyse the passibility of charge breaking minima developing in the Higgs
triplet model, and under what conditions they are deeper than charge-preserving omes.

Analytical expressions relating the depth of minima of diffe

ent types are deduced. A global

symumetry of the model leads to increased stability for charge-preserving vacua. However,
if that symmetry is broken by a soft term, deeper charge-breaking minima may occur more

casily. We identify the vev configumations most likely to produce charge breaking minima.
Kevworns: Beyond Standard Model, Higgs Physics
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L INTRODUCTION

Recently, the Muon Collaboration at Fermilab
reported new results [1] from run 1 of their experiment
measuring the anomalous magnetic moment of the muon
a,. Prior to this announcement. the discrepancy between

the experimental measurement a5 2] and the Standard
Model (SM) theoretical prediction a3™ [3-6] was
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In this paper. we focus on 2HDMs
Ref. [8]) and discuss the implications of the new result from
the Muon g-2 Collsboration.

Inthe 2HDM, it is possible tc

iew, see

imposing a discrete Z, symmetry on the model. There are
four such versions of the 2HDM, referred 10 as type-1
type-IL type-X (sometimes called lepton-specific). and type-
Y (sometimes called flipped) models. In the type-Il and

type-X models. the coupling of the muoa to the heavy Hig
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The hidden side of scalar-triplet models with
spontaneous CP violation
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Sealar triplet extensions of the Standard Model provide an intere

ing play-
ground for the explanation of neutrino mass suppression through the type-II seesaw mecha-
nism. Propelled by the possible connections with leptonic CP violation, we explore under
which conditions spontaneons CP violation can arise in models
The mini

vith extra scalar triplets.

nal model satisfying such condi

fons requires adding two such triplets to the SM

field content. For this model, the scalar mass spectrum in both the CP-conserving and

Bernardo Goncgalves, 11th IDPASC School



Phenomenology of Multi-Higgs Models

L . . Two-scalar- Two-Higgs-
Multi-Higgs Higgs-triplet triplet model doublet models

scenario model (HTM) (2STM) (2HDMs)

Minimal triplet 2HDMs can fit

Neutrino

Masses in extension in the muon g-2
Motivation Vool seesaw which anomaly but in
yb spontaneous CP a restricted

mechanism ) )
violation occurs parameter spce

Are neutral Do we have Ca.n.the
o o addition of
Problem mMinima stable decoupling in VLLs help
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Bernardo Gongalves, 11th IDPASC School
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Personal introduction

e Bornin Lisbon

* In 2018 got a Bachelor’s degree (BSc) in Physics at the Faculty of Sciences of the University of
Lisbon

* In 2021 got a Master’s degree (MSc) in Physics, specializing in Nuclear and Particle Physics, at the
Faculty of Sciences of the University of Lisbon

* In 2022 will start (officially) a PhD program between the Center for Theoretical and
Computational Physics of the University of Lisbon (CFTC-UL) and the Karlsruhe Institute of
Technology (KIT)

Pedro Gabriel 11th IDPASC School - Introduction Olomouc, 29t August 2022



Work

* One-loop corrections to the Higgs boson invisible decay in the dark doublet phase of the N2HDM (MSc
thesis) (JHEP 10 (2021), 044):

e Calculate the radiative corrections to the possible Higgs boson decays to DM candidate particles and
use the experimental measurements of the Higgs boson decay to invisible to constrain the model’s
parameter space at NLO.

* Direct detection of pseudo-Nambu-Goldstone dark matter in a two Higgs doublet plus singlet extension of
the SM (arXiv:2207.04973 — submitted for review to JHEP)
e Calculate the DM direct detection cross-section at NLO in a SM extension with 2 Higgs doublets and a
complex Higgs singlet in which the DM particle is pseudo-Nambu-Goldstone boson.
* Testing the WIMP paradigm to the limit (PhD)

* Radiative corrections to the physical processes that contribute to the three DM search modes: direct,
indirect and collider within the SM complex singlet extension (CxSM).

» Use Effective Field Theory (EFT) to try and relate the three search modes by identifying the minimal set
of EFT operators for the CxSM

Pedro Gabriel 11th IDPASC School - Introduction Olomouc, 29t August 2022



IDPASC

Sven Poder

e PhD student from Tallinn, Estonia
o Tallinn University of Technology

o Junior researcher at the National
Institute of Chemical Physics and
Biophysics

e Search for dark substructures in
the Milky Way using machine
learning techniques

August 29, 2022
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Background & Current Work

e Bachelor’'s and master’s in applied

physics from TalTech
o Working with ESA's Gaia Mission data

e DM subhalo detection in galaxy
simulation data using machine
learning (FIRE-2, synthetic gaia
surveys)

e Milky Way disk kinematics,
DM-induced exoplanet heating

IDPASC August 29, 2022

Contact

E-mail: sven.poder@kbfi.ee
LinkedIn: linkedin.com/in/sven-pdder/



sehmneee

’I\

Universidade do Minho
Escola de Ciéncias

11th IDPASC School

Supervisor: Dr. Raul Sarmento
Co-supervisors: Prof. Dr. Ruben Conceicao
Prof. Dr. Nuno Castro

Enhanced Searches with the Pierre Auger Observatory
In the Era of Multi-messenger Astrophysics

« detect high energy photons

* energies above 1016 eV

Map of the Pierre Auger Observatory
Source: Pierre Auger Collaboration. "The Pierre Auger cosmic ray observatory”. (2015)



1 - Phenomenology Studies

Objectives:

Study the shower core

Taking a look at the number of muons

Measuring the
muonic
component
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More
information

Never before
studied

New discriminant
variable

Looking at the muon

' measurements near the

shower core

P1o0c™AR™ distributions for proton and iron primaries at zenith angle 6 = 21, E =10 eV

(Abreu, P., et al. The European Physical Journal C 78.4 (2018))

2 - MARTA

Upgrade to the Observatory

Water Cherenkov

Tank

Energy range:
10 to 300 PeV

Resistive Plate Chambers (RPC’s)

v

directly measure the number of muons

3 - Discriminant Analysis

Using what was learned to:

* Construct a discriminant analysis for MARTA
using muon measurements

This work is supported by FCT under the grant PRT/BD/153345/2021




Longitudinal profiles of the highest energy cosmic-ray
air showers measured at the Pierre Auger Observatory

e reconstruction of showers detected by FD using three
different methods: standard hybrid method, hybrid method
using the SD geometry and stereo method

e comparison of biases in X __ and fluorescence energy
between the three methods => methods are compatible

e the possibility to increase the number of studied showers at

the highest energies
€ sool| X2/ ndf 106.4 / 249 € wol_| 22/ ndf  229.6/354
o 3]
=) - [ PO 3.917 £0.9332 = - PO 1.37 + 0.6795 .
5% LA 2l
L . s 2 o o0 o
800 80— e’ !
- : 3
r - =" *
750 750~ = ad o. .
L]
700 {] i D. Kuempel, K. Kampert, M. Risse
700 E Astropart. Phys., 30(4):167—-174, Nov 2008
TR I B L -

L L L o o 1
700 750 800 850
X2, o] Xl

Nikolas Denner FNSPE CTU in Prague August 29, 2022




E Ng 795
B & [ Auger2019
B Stereo rec. events ~_ F HD
£790
102 \ \ HD rec. events z HD + alternative

/

\\\ SD geom. rec. events 785
_‘H_HL \\\ a0

\

Number of showers above E.,

10 L |
- - ' - .
i 770f
1E 765 E | | ! ) |
E —l ] 193 194 195 196 197
19 2 19 4 19 6 9 8 20 O 20 2 IOg(EFD [ev]) 1 11 ||||||| 11 ||||||| 11 L1l
|0g( E [ev] ) 800 - Sibyll 2.1 Epos-LHC [
Fo ] — Sibyll 2.3c =QES; -
» 10 ! L gg ] B
o log E_ =19.6-19.7 o T ] i - -
g 9 Eep I\E/Ie\an 7732+ 5.43(7) g log EFD >19.7| II\EAE;:S 7712+ 5.222 % 700 — —
< 8+ RMS 342+ 3824 Rt ¢ RMS _ 27.86 + 3.723 — B -
2] : » 8 % I -~ i L
B ;""ies ——_ 60261 B Entries 21 g & B
— lean .3+ 6. Nl M 8+ 5.4 _ -
L 6F / RMS 30270 4671 2 &k . 7 . RVS. ;Z.sog + 2.712 5 600 — —
= 7 / [ % 4 L
2 g @ 7 Entries 15 2 / ’!\EAntries - 92 B =
- ol Mean 783.7+ 9.78 / lean b < R -1 -
4 v %‘ RMS 37.88 + 6915 4 7 RMS 4233 + 13.38 i . AUger 2019 -
I T fee
- T ||||||| T ||||||| TT ||||||| T T ||||||| T T |l||||| T TTTTTT
2 % in DR 2- Mean 7594+ 217 10%? 10t 10t 10 10%° 10%0
F% 2 RMS  21.15+ 7.478 RMS 3.07 + 1.535 Primary energy (EV)
1 I | | | | . . .
800 650 700 750 800 850 900 950 1000 800 650 700 750 800 850 900 950 1000 E. Riehn, R. Engel, A. Fedynitch, T. K. Gaisser, T. Stanev

Physical Review D, 102(6), Sep 2020
Xinax [9/ cm?] Xmax [0/ cm?] v (6), Sep

Nikolas Denner FNSPE CTU in Prague August 29, 2022




IDPASC school 2022

Despoina Farakou

farakoudespoina@gmail.com

AN FyzikaIni dstav
o Akademie véd
) Ceské republiky

FACULTY
OF MATHEMATICS
AND PHYSICS

Charles University

National Technical
University of Athens

August 29, 2022

Despoina Farakou


mailto:farakoudespoina@gmail.com

Research work

» Dark Matter Bound States
» DM bound state formation and decay
» Cosmological effects

» Running Vacuum in Sting Inspired Cosmologies and
Matter-Antimatter Asymmetry in the Universe - Baryogenesis
through Leptogenesis

» CP Asymmetric Decay of Right Handed Neutrinos into fermions
> Baryogenesis through Leptogenesis

» Cosmological effects of Dark Matter
P> Large Scale Structure

» Relativistic Theory for Modified Newtonian Dynamics

Despoina Farakou August 29, 2022
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e, * Integrated Master’s in Physics Engineering at Instituto
v‘-;/ Superior Técnico (IST), Portugal

- e Summer internship at LIP

R - Expanded into Master’s thesis

Pedro Costa

* Master’s Thesis — defended on November 2021
— “Evaluation of the potential of a gamma-ray observatory to
detect astrophysical neutrinos”

Previous

Experience * Currently - PhD student at IST and LIP

* Thesis Title: “Multi-messenger physics with the Pierre Auger
Observatory and SWGQO”

IFsFé"c! P FCT =i

The Southern Wide-field h LABORATORIO DE INSTRUMENTACAQ

IDPASC \ Gamma-ray Observatory OBSERVATORY 4 E FISICA EXPERIMENTAL DE PARTICULAS
particulas e tecnologia




* “Multi-messenger physics with the Pierre Auger
Observatory and SWGO” %

* Objective: Boost the capabillities
of the Pierre Auger
Observatory and SWGO in
detecting multi-messenger

phenomena.

Iono{Cx
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« Particularly: ability to detect
extreme energy photon and

Current neutrino events from
OCCU pation astrophysical sources.

« Achieved by combining novel
detection techniques with new S
measured shower guantities. 6 107

10
e FCT i
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The Southern Wide-field AUGER §‘I“ LABORATORIO DE INSTRUMENTAGAQ

IDPASC Gamma-ray Observatory OBSERVATORY ] E FISICA EXPERIMENTAL DE PARTICULAS
LN L I P particulas e tecnologia




Lucio Gibilisco [1 I

> June 2021 - Master Degree in Astrophysics at Universita degli
Studi di Torino.

> October 2021 - Start of student fellowship at Laboratorio de
Instrumentagao e Fisica Experimental de Particulas (LIP),
Lisbon.

> Currently - PhD student at Instituto Superior Tecnico (IST)
and LIP Lisbon.

> Thesis title: Reaching for PeVatrons with the Future Southern
Wide-field Gamma-ray Observatory.

SWGCO

The Southern Wide-field Gamma-ray Observatory

B - *
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Fundagao pa a a C enc a e aTecnolog a
OR



> Gamma-ray observatory in R&D phase.

> Excellent gamma/hadron separation capability Sm
needed to reject overwhelming background. R

> First part of my PhD: investigating gamma/hadron separation
through the analysis of the shower footprints at the ground and
quantification of their asymmetries.

> Future tasks: application of the method to real data, studies on
cosmic ray mass composition and hadronic interaction features at

PeV, SWGO sensitivity to PeVatrons, ...

2.5

—_k
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* Research group: M. Malinsky, V. Susic, K. Jarkovska

Matter fields Type-lseesaw Gauge fields

Quantum analysis of SO(10)

SU(3). x SU(2)r x U(1)y C SO(10)

16p = Ly, ®dr, ® QL ®ur, ®er ®Nf | 456=GL® A% B,,Y,®(3,1,2)¢[(3,2,-2)

D (3,2,3)®(1,1,1) + h.c

Scalar fIEldS » Type-ll seesaw Mediate proton decay

45¢ P

1264

@ 10g
IDPASC Summer School, 29.08.2022



Proton decay in SO(10)

Proton lifetime prediction in the non-SUSY minimal renormalizable SO(10) is robust with
respect to the Planck-scale induced theoretical uncertainties.

h4,h3,h2,h§,&0,&2,A0,)\2,)\4,)\21,772,/%0,!{,2,&6,%,2, /!
WBLyWR, 0, gag y T
Parameter Space C) Cla Loy P2, p67 ,0,27¢2, "7[)17 ¢07 «, 547 /8217 Y2, ¢7 ¢l7 g
v 1) Tachyonicity: complete calculation of full one-loop

effective scalar mass corrections is required
Parameter space analysis —

2) Gauge unification: multi-stage spontaneous

symmetry breaking, two loop beta functions

Y

3) Perturbativity:
Extract GUT scale, * Global mass perturbativity - the relative size of the
gauge coupling, one-loop mass corrections is restricted
proton decay mediator mass  Stability under RG running - complete system of
one-loop beta functions of all dimensionless
couplings

* Vacuum position stability - only two viable distinct
breaking chains

Proton decay width

[K.Jarkovska, M.Malinsky, T. Mede, V. Susi¢: Phys.Rev.D 105 (2022) 9, 095003]



Something about me

» Masters student @ the CTU — Faculty of Nuclear Sciences and Physical Engineering

» State exams in January = [RG=—=— LENR e

» Bachelor/Diploma thesis @ the Institute of Physics of the CAS

» Topic: Production Depth of Muons in Extensive Air Showers

» Supervisor: Dr. Eva Maria Martins dos Santos

» Co-supervisor: Dr. Alexey Yushkov

o
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i S 7
it il ~ —
‘ N .

. . . Antonin Kravka
» Data analysis (pure MC as of yet), machine learning (DNNs)
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Multi-messenger studies -
- - veracrueiy B FZU
With Vera C. Rubin Observatory data

véd Ceskeé republiky
KUNAL BHARDWAJ

sources of cosmic rays (e.g. TDEs, GRBs)

-

- with Rubin LSST and search for possible
i s direction and time correlations with
= public data of different types of

messengers :

1 — Photons (multiwavelength) : Fermi-
LAT, CTA

—  Neutrinos: IceCube

=4 ' > Cosmicrays: Pierre Auger, TA

et (figure from DESY website)



—  LSST will see many more nuclear

transients e.g. AGN, SNe, TDE

— In preparation, currently working
on ZTF data; filter transients and

classify TDEs

Gezari 2021

ATz 1
PS1-10jh

AT2019mha

50 100
Days Since Peak

Bound debris




Laurits Tani

- Junior researcher @ National Institute of
Chemical Physics and Biophysics.

- Measurement of Higgs boson parameters in
leptonic final states using machine learning
methods.

- Mostly focused on machine learning techniques

- Hyperparameter optimization
- Tau reconstruction using graph neural
networks

- HH — multilepton analysis

IDPASC August 29, 2022 1/2


https://kbfi.ee/high-energy-and-computational-physics/?lang=en
https://kbfi.ee/high-energy-and-computational-physics/?lang=en

Past & future

PhD studies

- Evolutionary algorithms for hyperparameter
optimization in machine learning for
application in high energy physics; Tani et al.

Bachelor’s degree

TAl
TECH

- Comparison of Bayesian and particle swarm
algorithms for hyperparameter optimisation in
machine learning applications in high energy
physics; Tani et al.

- Engineering physics

- Solar panels & its
properties

Search for Higgs boson pairs decaying to
WWWW, WWr7, and 7777 in
proton-proton collisions at /s = 13TeV ;
CMS Collaboration

Master’s degree

Future:

ETHzirich

- Astroparticle physics
- FACT

Laurits Tani IDPASC
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Miguel Levy

Instituto Superior Técnico
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Ivo de Medeiros Varzielas & Gustavo Castelo Branco

BSM, Flavour Symmetries (Traditional & Modular),
Fermion Masses and Mixings
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Motivation

* Primary cosmic ray generates a shower of particles which is detected by
the surface detectors of the Pierre Auger Observatory

Why muons?

* Mass composition: more muons from heavier nuclei

 Hadronic interactions: modern models do not describe well the muon

shower component

Why neural networks?

TRTR

muonic component,

neutrinos

* The surface detector of the Observatory measures signal in time - trace
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Examples of extracted muon traces

| e—

- Total trace

True muon trace
- Predicted muon trace
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Plans for my PhD
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* Optimization of the network performances: architecture, input variables, application phase space

* Study of systematic uncertainties
* Application to the Auger and Auger upgrade (AugerPrime) data





https://email.seznam.cz/#compose?to=pavel.kus%40fzu.cz

(2)

(3)

PULSAR TERMS INTERSTELLAR SOLAR SYSTEM

MEDIUM _

c=0) ipii L de@ |

.......

Intrinsic spin, Dispersion, Earth rotation, solar %

! L g |
orbital effects scattering system orbit, clock errors

MJO-5278E.



Rafael Boto

Integrated Master's in Engineering Physics (2015-2021)
IST, Lisboa, Portugal
Best dissertation in Particle Physics 2021 (20/20)

Current 1% year of PhD in Physics (2021-)
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Work done

Interests in Beyond the Standard research with focus on multi-scalar models. Published
work:

@ Basis-independent treatment of CPV and (softly broken) Zj

Basis-independent treatment of the Complex 2HDM, PRD101, 055023 [Boto, Fernandes, Haber, Romao, Silva, 2020]
@ 2HDM Symmetry Map with basis invariants

A fully basis invariant Symmetry Map of the 2HDM, JHEP 2021, 229 [Bento, Boto, Silva, Trautner, 2021]
@ Phenomenology of a 3HDM with Z3 symmetry

Current bounds on the Type-Z Z3 three Higgs doublet model PRD104, 095006 [Boto, Romio, Silva, 2021]
@ Bounded from below conditions

BFB conditions on a class of symmetry constrained 3HDM arxiv:2208.01068 [Boto, Romao, Silva, 2022]

= Under review for publication.

Starting work as an assistant teacher at IST.

(CFTP) Rafael Boto 1/1
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Research%Work

Analysis of identity of the cosmic {
particles from data captured by

upgraded detector system at PAO
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Profile-Constrained Geometry Fit of Cerenkov light

tel5 (200 m)

_____________________ X
***** @
..... 5:::;0,
0
AT X — "
Image from ‘Geometry reconstruction of
fluorescense detectors revisited’ = i == ==
D.Kuempel et al. 2008 X IR 5
.- — 5 — —2000 -1500
, = ) o o i 0
100 H Z:::: 2 100000
e i =EA el S =2
a0 L
Sl T —— e
- 1 tel3 =
@ £ tela s0000
E tels - 200 oo : 200 - nwm‘ -
b
403 e
N F
398‘800 3991)00 399‘200 399‘400 399‘500 399‘500 400‘000 E:: 1
t[ns] N N TR o




Institute of Physics
of the Czech
Academy of Sciences

A FzZU

Propagation

o
Track First Last
Air 001 Fluka region 8.781E-08-03 g/cm3 175
i
1
15.0 ]
12.5
10.0
226m Y s
127 m so
125m
121m
25
00
sea level
-4 -2 0 2 4 -4 -2 o 2 -4 -2 0
vk X [km) x [km)
0.00175 1 [ summer [ summer '
[ winter 0.12 4 3 winter
Primary proton 100 TeV
0.10 4
0.00125 4
0.08 4 :
N - Primary proton 100 PeV -
; 5 0.06 |
0.00075 -
0.00050 - 0.049
0.00025 0.02 4
0.00000 v T T T T 0.00 T : T
200 400 600 800 1000 10 15 20 25

of muons underground with

depth [g/cm?]

z [km]

Fluka

IDPASC

Summer muons detections > 50 GeV = 3276

0.0002770

0.0002768

e [s]

00002766

0.0002764

0.0002762

-0.1

00

02 03 04

‘Summer muons detections > 50 GeV = 357 At=26.26n5

400

350

300

250

counts

200

150

100

Radial distance from core

0 50 100 150
rim]

200 250 300



Bachelor’s Thesis: Systematic uncertainty of mass composition of cosmic

rays interpreted from measurements of depth of shower maximum using
different Monte Carlo generators

Fractions difference

Fractions difference

Karolina Syrokva$

International Pierre Auger Observatory in Argentina
Parametrizing distributions of MC simulated EAS
Fitting data from 01-01-04 — 31-12-18

Establishing differences in primary fractions with respect to
different MC simulation programs
Uncovered a bug in CORSIKA 7.7100, least visible in model

Sibyll 2.3¢
Won 1st place in international student conference in Physics in Bratislava
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Karolina Syrokva$
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FNSPE CTU in Prague
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Beyond Standard Model Validation

Several questions are left unanswered by the Standard Model (SM)
===\ eed to go beyond the SM (BSM)
===)BSM validation: use experimental data to constrain the parameter space of BSM models

Inefficiency: Large parameters space + a plethora of experimental constraints

How can we make this process more efficient?

Observable computation: heaviest step

|—;can be replaced by:
e predicting the observables (regression) large amounts of training
e predicting if a point is valid (classification) data required

===> Qur approach: | what if instead we change the sampling itself?

4 )
0 Computational 0(0) Constraints Valid?
Routine i
elilste MicrOMEGAS, res, limits,
Calchep, etc) theoretical, etc)
- J

aron, et al [1605.02797]; Ren, et al

Kronheim, et al [2007.04506]
[1708.06615]; Staub [1906.03277]




Black-Box Optimisation

The sampling is done via optimisation algorithms which learns the parameter space from the cost

function C(0):

C¢(0)

Optimisation Algorithms

= max(0,—O + Orp,O — Oyp)| Bayesian:TPE

Genetic: NSGA-II

If @ is within bounds====) =0

C(0) (dimensions of O)

Visualisation of C(©)

\_/

O (dimensions of (9)

Evolutionary (non-genetic): CMA-ES

2 The algorithms only see a black box with input @ and output C(6).

= The algorithms suggests new promising points 0 to be sampled

minimising the cost function.

= Prior datais not required.

Black Box
0 Computational Routine 0(6) Constraints .(experimental
_J»>| (SPheno, SoftSUSY, measures, limits,
MicrOMEGAS, Calchep, etc) theoretical, etc)

Optimisation Algorithm

C(O(®))
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2012|2016 Faculty of Mechanical Engineering, CTU in Prague N o
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Currently working on...

LISA Project
Developing an actuator for a space gravity wave detector

Pierre Auger Observatory

Ultrahigh energy cosmic ray anisotropy, cosmic ray
propagation simulation

Science Communication
Taking part in various outreach events

N Institute of Physics
O of the Czech
’ Academy of Sciences
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Research Topics

log(R, V)

Influence of the Galactic magnetic field on the arrival directions of
ultra-high energy cosmic rays: PoS(ICHEP2020)618

Properties of UHECR sources, possibility of explaining shape of the
end of the energy spectrum by a single source: PoS(ICRC2021)363

Simulating water Cherenkov detector response for the planned
Southern Wide-field Gamma-ray Observatory

N

VLAY
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Present work

_ _ , Previous work: DIFFERENCE IMAGING,
FRAMS (F/Photometric Robotic Atmospheric

to search for the variable/transient

Monitor), a small robotic astronomical objects in astronomical images.
telescope operated for the purposes of Planet nine as science motivation.
atmospheric monitoring (measure Vertical

Aerosol Optical Depth) using stellar F2U-Auger , .

photometry.

Operated at the Pierre Auger Observatory

in Argentina for more than a decade and at
Future Cherenkov Telescope Array (CTA)
site (CTA-n at La Palma and CTA-s at Chile).




420.4835, 68.849785

— 0.05

Lo.oa 20

15

Observed a strong correlation between
zeropoint and fwhm(full width at half
maximum).

0.03

002 10

Aperture Photometry: To measure
brightness of a star using a predefined I R N B R S S
aperture.

Need to account for the lost flux of the
deformed stars.

aperture correction = sum of pixel value
within the aperture / sum of pixel value
within the stamp of 25x25
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Mateus Hufnagel

e 3rdyear of PhD in Electrical engineering in UFJF - Brazil
e Visitor at LPNHE - Sorbonne Paris in collaboration with the ATLAS experiment

(2021-2022)
e Bachelor’sin control and automation and master’s in electrical engineering and

electronics instrumentation



Research in calorimetry for HEP detectors

Since the master’s working in pile-up readout
improvement for conditions of the HL-LHC, in
the Tile Calorimeter

o Energy estimation at cell level

o Linear filter, Machine learning analysis
In the PhD, the main research is based on how
energy estimation algorithms at cell level
impacts on physics objects detection, such as
jets and clusters
Studying the Cross-Talk effect in cluster timing
in the Liquid Argon Calorimeter (LAr) and
applications using ML to mitigate it.

Developing of a tool to build a dataset of
instrumentation data from the ATLAS
calorimeters to apply ML algorithms

o  Energy estimation, cross-talk studies and

timing

We expect to to analyse the effects of
energy and time estimation improvement in
both low level (readout electronics) and
physics (jets, electrons)
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I I Born in 1998 In Lisbon

Artur COrdeirO OUdOt ChOI Lived in Portugal for 18 years and went to university in

Paris at Sorbonne Universite.

- Physics Bachelor
- Master 1 in fundamental physics
- Master 2 in experimental particle physics

What | like to do :

IDPASC 2022 Olomouc




PhD (end of 1st year) in ATLAS | P m\

PARIS

Working on accelerator experiments at :

Laboratoire de Physique Nucléaire et des Hautes Energies (Paris)

PhD subject : Search for long lived axion like particles

ATLAS

EXPERIMENT

- Building new variables from calorimetric data to have more precise jet shapes of
possible ALPs decaying into 2 photons far from the collision point.

- Using Machine Learning tools to build a classifier and optimize signal efficiency /
background rejection.

Qualification task (becoming ATLAS author) :

Characterization and validation of pixel detectors that will be used in the next Inner
Tracker of Atlas for the High Luminosity Phase (2027)

IDPASC 2022 Olomouc
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