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The ATLAS High-Granularity Timing Detector: test
beam campaigns and results

jeudi 26 octobre 2023 11:00 (30 minutes)

The expected increase of the particle flux at the high luminosity phase of the LHC (HL-LHC) with
instantaneous luminosities up to L � 7.5×1034 cm−2 s-1 will have a severe impact on the ATLAS
detector performance. The pile-up is expected to increase on average to 200 interactions per bunch
crossing. The reconstruction and trigger performance for electrons, photons as well as jets and
transverse missing energy will be severely degraded in the end-cap and forward region, where the
liquid Argon based electromagnetic calorimeter has coarser granularity and the inner tracker has
poorer momentum resolution compared to the central region.
The High Granularity Timing Detector (HGTD), a new timing detector for ATLAS, will be installed
in front of the liquid Argon end-cap calorimeters for pile-up mitigation and for bunch per bunch
luminosity measurements. This detector will cover the pseudo-rapidity range from 2.4 to about 4.0.
Two silicon sensors double sided layers will provide a precision timing information for minimum
ionizing particles with a time resolution better than 50-70 ps per hit (i.e 30-50 ps per track) in order
to assign the particle to the correct vertex. Each readout cell has a transverse size of 1.3×1.3 mm2
leading to a highly granular detector with about 3 millions of readout electronics channels. Low
Gain Avalanche Detectors (LGAD) technology was chosen as it provides an internal gain good
enough to reach large signal over noise ratio needed for excellent time resolution. A dedicated
ASIC for the HGTD detector, ALTIROC, is being developed in several phases producing prototype
versions of 2×2, 5×5 and 15×15 channels. HGTD modules are hybrids of the LGAD and ALTIROC
connected through flip-chip bump bonding process.
Several test beam campaigns have been conducted at DESY and CERN SPS H6 beamline in 2022.
The performance of irradiated Carbon-enriched LGAD sensors has been studied. First module
prototypes of 15×15 arrays with a pad size of 1.3×1.3 mm2 for the HGTD project have been tested
from different manufacturers. Their performance with charged-particle beams before irradiation
is evaluated. A summary of the results from LGAD-only and hybrids will be presented.

Auteur principal: KURDYSH, Oleksii (IJCLab)

Co-auteur: GROUP, ATLAS HGTD

Orateur: KURDYSH, Oleksii (IJCLab)
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Introduction
lundi 23 octobre 2023 09:15 (15 minutes)
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Excursion
mercredi 25 octobre 2023 14:00 (4 heures)
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Invited talk

Classification de Session: Beyond Standard Model
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Session Overview
lundi 23 octobre 2023 09:30 (30 minutes)

Orateur: DAVIGNON, Olivier (Laboratoire Leprince-Ringuet)

Classification de Session: Standard Model
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Session overview
jeudi 26 octobre 2023 10:00 (30 minutes)

Orateur: SACERDOTI, Sabrina (APC-Paris,France)

Classification de Session: Instrumentation & Interdisciplinarity
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Session overview
vendredi 27 octobre 2023 11:00 (30 minutes)

Orateur: DIAB, Batoul (CEA Saclay IRFU/DPhN)

Classification de Session: Hadronic Physics

September 17, 2024 Page 7



Journées de Renc … / Rapport sur les contributions Session overview

ID de Contribution: 8 Type: Non spécifié

Session overview
mardi 24 octobre 2023 16:30 (30 minutes)

Orateur: VALLIER, Alexis (L2I Toulouse, CNRS/IN2P3, UT3)

Classification de Session: Beyond Standard Model
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Session overview
lundi 23 octobre 2023 17:00 (30 minutes)

Orateur: BONHOMME, Aurélie (IPHC/DRS/DNE)

Classification de Session: Nuclear Physics
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Session overview
jeudi 26 octobre 2023 14:00 (30 minutes)

Orateur: Dr CAROFF, Sami (LAPP)

Classification de Session: Astroparticle
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Session overview
mardi 24 octobre 2023 10:00 (30 minutes)

Orateur: Dr AGUENA, Michel (APC)

Classification de Session: Cosmology
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Session overview

Orateur: KRIEWALD, Jonathan (LPC Clermont)

Classification de Session: Theory
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Session overview
vendredi 27 octobre 2023 14:00 (30 minutes)

Orateur: LASTORIA, Chiara Filomena

Classification de Session: Neutrinos
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Talk Astro #1

Orateur: CARRASCO, Marie-Sophie (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France)

Classification de Session: Astroparticle
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Talk Astro #2

Orateur: DABHI, Vijay (CPPM, Marseille)

Classification de Session: Astroparticle
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Talk Astro #3

Orateur: GROLLERON, Guillaume

Classification de Session: Astroparticle
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Talk Astro #4

Orateur: NGUYEN TRUNG, Thibault (IJCLab)

Classification de Session: Astroparticle
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Talk Astro #5

Orateur: PAN, Yongyu

Classification de Session: Astroparticle
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Talk Astro #6

Orateur: PLARD, Cyann (LAPP IN2P3 CNRS)

Classification de Session: Astroparticle
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Test of global symetries of the SM in the top quark
sector

The pursuit of deviations from the Standard Model (SM) is prompted by the recognition of the
model’s known limitations. Some findings suggest possible violations of lepton universality. The
identification of such deviations could potentially lead to a SM extension, adding Z’ boson that
interacts with leptons in a different manner.

The SM is also firmly grounded by the principle of Lorentz invariance. Nevertheless, some theories
predict a non-conservation of this symmetry, a possibility considered within the framework of the
Standard Model Extension (SME).

In this presentation, I will share my research on testing these symmetries. Firstly, I will discuss
my work regarding the search for lepton universality violations in ttZ -> l+l- decays using CMS
data. Next, I will present my result ont the test of Lorentz invariance by analysing photon decays
in vacuum at the Large Hadron Collider (LHC)

Orateur: AMRAM, David (IP2I)

Classification de Session: Beyond Standard Model
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Talk BSM #2

Orateur: JOURD’HUY, ELISE (IP2I/UCBL)

Classification de Session: Beyond Standard Model
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Talk BSM #3

Orateurs: FERNOUX, Maxime (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France); FERNOUX,
Maxime

Classification de Session: Beyond Standard Model
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Talk BSM #4

Orateur: KUTSENKO, Bogdan (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France)

Classification de Session: Beyond Standard Model
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Talk BSM #5

Orateur: VAUCELLE, Paul (IPHC)

Classification de Session: Beyond Standard Model
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Talk BSM #6

Orateur: WOJTKOWSKI, Thomas

Classification de Session: Beyond Standard Model
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Talk Cosmo #1

Orateur: SAINRAT, Thomas (CentraleSupélec)

Classification de Session: Cosmology
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Talk Flavor #1

Orateur: DANIEL, jessy

Classification de Session: Standard Model

September 17, 2024 Page 27



Journées de Renc … / Rapport sur les contributions Talk Flavor #2

ID de Contribution: 28 Type: Non spécifié

Talk Flavor #2

Orateur: MIRALLES, Tristan

Classification de Session: Standard Model

September 17, 2024 Page 28



Journées de Renc … / Rapport sur les contributions Talk Flavor #3

ID de Contribution: 29 Type: Non spécifié

Talk Flavor #3

Orateur: MONCEAUX, Yann (IP2I (Lyon))

Classification de Session: Standard Model
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Talk Hadronic #1

Orateur: DADDI HAMMOU, Aoumeur (Subatech)

Classification de Session: Hadronic Physics
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J/ψ flow measurements in Pb-Pb collisions with the
ALICE detector at LHC Run 3

vendredi 27 octobre 2023 12:00 (30 minutes)

Orateur: VALENCIA, Victor (Subatech - Nantes)

Classification de Session: Hadronic Physics
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Talk instru #1

Orateur: EHLE, Isaac (Laboratoire Leprince-Ringuet, Institut Polytechnique Paris)

Classification de Session: Instrumentation & Interdisciplinarity
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Talk instru #2

Orateur: GRIMAUD, Cervane (LAPP)

Classification de Session: Instrumentation & Interdisciplinarity
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Talk instru #3

Orateur: KURDYSH, Oleksii (IJCLab)

Classification de Session: Instrumentation & Interdisciplinarity
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Talk inter #1

Orateur: BONTEMPS, Kristal (LP2IB)

Classification de Session: Instrumentation & Interdisciplinarity
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Talk inter #2

Orateurs: GIASEMIS, Fotios Ioannis; GIASEMIS, Fotis

Classification de Session: Instrumentation & Interdisciplinarity
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Talk inter #3

Orateurs: GILLON, Alexandre (Subatech laboratory, Nantes France); GILLON, Alexandre (Subat-
ech)

Classification de Session: Instrumentation & Interdisciplinarity
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Talk neutrino #1

Orateur: BRETAUDEAU, Felix

Classification de Session: Neutrinos
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Talk neutrino #2

Orateur: PELLEGRINI, Quentin (LPNHE (SU))

Classification de Session: Neutrinos
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Talk neutrino #3

Orateur: COHEN, Ariel (APC)

Classification de Session: Neutrinos
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Talk neutrino #4

Orateur: PINCHAULT, Joshua (LPSC)

Classification de Session: Neutrinos
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Talk nuclear #1

Orateur: COLLIN, Jonathan (IPHC)

Classification de Session: Nuclear Physics
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Talk SM #1

Orateur: COUTHURES, Jeremy (ATLAS LAPP)

Classification de Session: Standard Model
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Talk SM #2

Orateur: DELAGRANGE, Line (LPNHE, Paris, France)

Classification de Session: Standard Model
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Talk SM #3

Orateur: MARKOVITCH, Mathieu (IJCLab)

Classification de Session: Standard Model
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Talk SM #4

Orateur: PONCET, Océane (IPHC)

Classification de Session: Standard Model
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Talk Cosmo #2

Orateur: ABDUL KARIM, Marie Lynn (IRFU/DPhP CEA-Saclay)

Classification de Session: Cosmology
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Calibration and data reconstruction for the Virgo
interferometer : how to compute the data

reconstruction uncertainty
jeudi 26 octobre 2023 16:30 (30 minutes)

Virgo is a gravitational wave detector located near Pisa in Italy. It is composed of a Fabry-Perot
Michelson Interferometer and allows to detect gravitational wave passing through it using the
interference dark fringe signal going out of the interferometer.
Virgo is an instrument that needs to be controlled and calibrated with great accuracy in order to
achieve the precision required to detect further and further gravitational waves sources.
In this talk I’ll describe the calibration process of the Virgo interferometer as well as how the
calibration is linked to the data reconstruction and its uncertainty computation.

Auteur principal: GRIMAUD, Cervane (LAPP)

Orateur: GRIMAUD, Cervane (LAPP)

Classification de Session: Astroparticle

Classification de thématique: Astroparticle

September 17, 2024 Page 48



Journées de Renc … / Rapport sur les contributions Talk Astro #7

ID de Contribution: 49 Type: Non spécifié

Talk Astro #7

Orateur: GRÉAUX, Lucas (IJCLab)

Classification de Session: Astroparticle
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Talk Hadronic #3

Orateur: DEB, Suman (IJCLAB)

Classification de Session: Hadronic Physics
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Recherche d’un nouveau boson vecteur neutre se
désintégrant de manière leptonique en association
avec de l’énergie transverse manquante dans des
collisions de protons-protons à √s=13 TeV avec le

détecteur ATLAS.
mercredi 25 octobre 2023 11:00 (30 minutes)

Une recherche de particules de matière noire produites en association avec un nouveau boson
vecteur neutre est effectuée en utilisant des collisions de protons-protons à √s=13 TeV, correspon-
dant à une luminosité intégrée de 140 fb−1 enregistrée par le détecteur ATLAS au Grand Collision-
neur de Hadrons. Les désintégrations du boson Z′ en leptons légers de même saveur (e+e−/μ+μ−)
sont étudiées pour des masses de Z′ supérieures à 200 GeV. Aucun excès significatif par rapport à
la prédiction du Modèle Standard n’est observé. Les résultats de cette recherche sont interprétés
pour plusieurs scénarios de modèle de référence, incluant le Higgs sombre et des bosons vecteurs
légers. Des limites de section efficace sont fixées en considérant chaque scénario de référence,
ainsi que des limites sur le couplage du Z′ avec les leptons.

Auteur principal: CAVALIERE, TOM (LAPP)

Orateur: CAVALIERE, TOM (LAPP)

Classification de Session: Beyond Standard Model

Classification de thématique: Beyond Standard Model
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Cosmology with Type Ia Supernovae and the ZTF
survey

mardi 24 octobre 2023 11:00 (30 minutes)

I will present the construction of a Hubble diagram, especially the standardisation of Type Ia Su-
pernovae luminosity. I will then talk about the ongoing ZTF survey, which is the current state
of the art low redshift survey. I will then talk about one of the challenge faced by Supernovae
cosmology now: the astrophysics dependency of Type Ia Supernovae.

Auteur principal: GINOLIN, Madeleine (IP2I/IN2P3/CNRS)

Orateur: GINOLIN, Madeleine (IP2I/IN2P3/CNRS)

Classification de Session: Cosmology

Classification de thématique: Cosmology
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Measurement of the CKM angle γ in
B± → D0(→ K0

sπ
+π−π0)K± decays at LHCb

lundi 23 octobre 2023 11:30 (30 minutes)

The observable Universe is mainly made up of matter, while almost all the antimatter disappeared
in the very early times. One explanation is that the Universe obeys the Sakharov conditions, which
mean the existence of a C (charge) and CP (charge - parity) symmetry violation. An area of Par-
ticle Physics deals with the comprehension and measurement of this symmetry breaking and the
potential discovery of a Physics beyond the Standard Model (SM).

In particular, the γ angle of the Cabibbo-Kobayashi-Maskawa (CKM) matrix sets a benchmark for
CP violation, to be compared with the SM predictions. The accumulated statistics by the LHCb de-
tector allows expecting an even more precise measurement of the γ angle. Its accuracy is currently
around 4◦, nevertheless, a precision around 1◦ is desirable to test SM up to dozens of TeV.

The golden mode for measuring γ is a B− → DK− decay, where D can be either a D0 or an
D̄0, by amplitude modulation in the interference between the processes b → cūs and b → uc̄s.
The purpose of this study is to take a model-independent measurement of this angle through the
B± → D0(→ K0

sπ
+π−π0)K± decays, using LHCb data from Runs 1 and 2 (2011-2018), thanks

to a generalized GGSZ method. This measurement, with a tree-diagram decay, can typically be
used for the direct γ measurement, setting a “standard candle”for the SM.

Auteur principal: DANIEL, jessy

Orateur: DANIEL, jessy
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Development of an ultra-fast, likelihood-based,
distance inference, for the next generation of type-Ia

supernovae surveys
mardi 24 octobre 2023 11:30 (30 minutes)

As of today, the Hubble diagram, which maps the luminosity distance-redshift relation for type-Ia
supernovae (SNe Ia), allows us to infer cosmological parameters such as the Dark Energy equation
of state (w) with an accuracy reaching a few per cent. Upcoming SNIa samples with O(30,000)
SNe (30 times the current worldwide statistics), will allow us to reach the per cent level and start
probing potential evolutions of w with the redshift. To reach this goal, an effort has to be made to
push the level of the systematic uncertainties affecting the distance measurements down to ~0.1%.
In particular, luminosity distances are affected by a selection bias called ‘Malmquist bias’. Being
able to see only the most luminous supernovae at high distances decreases the apparent mean
magnitude of the population and therefore, negatively biases the estimation of distances at high
redshifts.
In current analyses, the value of this bias is determined by time-consuming simulations based
on either a Bayesian framework or a multiple-time fitting approach. As a faster alternative, we
propose a maximum likelihood-based method relying on a fast computation of the truncated like-
lihood function and its first and second-order derivatives. This new method allows us for a given
survey to simultaneously estimate the luminosity distances of supernovae and the selection func-
tion of the survey. This prevents the distances from being biased and eases the propagation of
uncertainties as all the parameters of the model are fitted at the same time. Eventually, we expect
the inference of luminosity distances to be faster by a few orders of magnitude when compared
to a classic Bayesian framework. This is essential to be able to deal with the 30-fold increase of
statistics expected within the next decade.

Auteur principal: KUHN, Dylan

Orateur: KUHN, Dylan

Classification de Session: Cosmology

Classification de thématique: Cosmology

September 17, 2024 Page 54



Journées de Renc … / Rapport sur les contributions Lorentz invariance violation searc …

ID de Contribution: 55 Type: Non spécifié

Lorentz invariance violation search with the
Cherenkov Telescope Array Observatory Large-Sized

Telescope
jeudi 26 octobre 2023 15:30 (30 minutes)

The flares of active galactic nuclei (AGNs) can be used to detect or constrain Lorentz invariance
violation (LIV) by measuring time lags in detection of high energetic photons. An important source
of uncertainty is our lack of knowledge of source intrinsic processes. However, combining flares
and sources allows us to increase the precision of these measurements as well as to limit the noise
of intrinsic source effects. Cherenkov Telescope Array (CTA) will be the next generation of TeV
gamma-ray observatory. The first results obtained searching for LIV from the data recorded by its
first prototype, the Large Sized Telescope (LST-1), will be presented.

Auteur principal: PLARD, Cyann (LAPP IN2P3 CNRS)

Orateur: PLARD, Cyann (LAPP IN2P3 CNRS)

Classification de Session: Astroparticle
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Ionisation of a single nanoparticle by heavy Cosmic
Ray

jeudi 26 octobre 2023 17:00 (30 minutes)

The interstellar medium is made up of gas and dust. This medium is traversed by cosmic radia-
tion and irradiated by stellar UV, except in dense clouds where UV is absent. The interaction of
these rays with the dust and gas is crucial to the chemical evolution of interstellar and circum-
stellar environments. Heavy and slow cosmic rays interact with very small dust particles (-100
atoms) and multi-fragment them by coulombic explosion, enriching the gas phase with complex
molecules (Chabot, M et al. 2019). The upper limit in dust size for which multifragmentation oc-
curs is currently unknown. The NanoCR experiment aims to provide physics inputs to determine
the coulombic explosion size limit. To do this, the charge state distributions of model nanoparti-
cles in single collision with a sample of heavy ions are measured. The experimental set-up will be
presented along the initial results on the collision between 100 nm nanoparticles and Argon ions
between 1.5 and 15 MeV.

Auteurs principaux: Dr DARTOIS, Emmanuel (ISMO); Dr CHABOT, Marin (IJCLab); Dr SUBLE-
MONTIER, Olivier (NIMBE); NGUYEN TRUNG, Thibault (IJCLab)

Orateur: NGUYEN TRUNG, Thibault (IJCLab)
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21cm emission in primordial clouds with full
chemical computation

mardi 24 octobre 2023 12:00 (30 minutes)

The 21cm hydrogen line is present during all the eras following the cosmological recombination,
containing information about both the cosmology and the astrophysical processes at work in the
universe.
During this presentation, I will discuss the 21cm emission from collapsing gas clouds. I will par-
ticularly take into account the gas cooling due to thermal molecular functions. To do so, one has
to compute the full chemical network of reactions between atomic and molecular species. The
resulting cooling channel can enable, under certain conditions, the growth of thermal instabilities
which are a crucial ingredient in order to trigger the process of fragmentation in haloes.

Auteur principal: PLOMBAT, Hugo (Laboratoire Univers et Particules de Montpellier)

Co-auteur: Prof. PUY, Denis (Laboratoire Univers et Particules de Montpellier)

Orateur: PLOMBAT, Hugo (Laboratoire Univers et Particules de Montpellier)
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Jet Calibration with the ATLAS detector
lundi 23 octobre 2023 12:00 (30 minutes)

Jets are collimated sprays of particles that stem from the emission of a quark or a gluon. They are
crucial for many Standard Model measurements and search for new physics and they are ubiqui-
tous in high energy proton-proton collisions environments, such as at LHC. The goal of jet calibra-
tion is to get the true 4-momentum of the jet, which is that of the particle initiating it, from the
detector outputs. This talk is an overview of the jet calibration process at the ATLAS collaboration,
with an emphasis on the in situ eta-intercalibration step, on which I am working.

Orateur: DELAGRANGE, Line (LPNHE, Paris, France)
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Direct detection of Axion dark matter with
MADMAX

jeudi 26 octobre 2023 14:30 (30 minutes)

Dark matter is one of the major puzzles in fundamental physics. Axions are among the best-
motivated dark matter candidates. MADMAX experiment will search for axions in the mass range
around 100 µeV, which is favored by theory. Traditional axion cavity experiments are unable to
access this mass range. Therefore, a novel detector called dielectric haloscope will be utilised for
this experiment.

The MADMAX experiment is in an R&D phase to validate the experimental approaches to be used
for the final detector. There are several prototypes to validate different aspects like mechanics,
piezo motors, RF behaviour, and physics studies. I’ll present the current status of my work in the
simulation, data analysis, and tests of various prototypes.

Auteurs principaux: HUBAUT, Fabrice (CPPM, Aix-Marseille Université, CNRS/IN2P3); PRALA-
VORIO, Pascal (CPPM, Aix-Marseille Université, CNRS/IN2P3); DABHI, Vijay (CPPM, Marseille)

Orateur: DABHI, Vijay (CPPM, Marseille)
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Deeply Learning from Neutrino Interactions with
the KM3NeT neutrino telescope

vendredi 27 octobre 2023 14:30 (30 minutes)

KM3NeT/ORCA is a large-volume water-Cherenkov neutrino detector, under construction at the
bottom of the Mediterranean Sea at a depth of 2450 meters. The main research goal of ORCA is the
measurement of the neutrino mass ordering and the atmospheric neutrino oscillation parameters.
Additionally, the detector is also sensitive to a wide variety of phenomena including non-standard
neutrino interactions, sterile neutrinos, and neutrino decay.
This contribution is divided in two parts. First, the use of a machine learning framework for Deep
Neural Networks (DNN) which combine multiple energy estimates to generate a more precise re-
constructed neutrino energy. Second, the implementation of Graph Neural Networks (GNN) as for
multipurpose event reconstructions. Both approaches show how Neural Networks can outperform
current reconstructions and have a positive impact on the sensitivities of oscillation parameters.

Auteur principal: PEÑA MARTINEZ, Santiago (APC)

Orateur: PEÑA MARTINEZ, Santiago (APC)
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Combined angular analysis of B → D∗eνe and
B → D∗µνµ with the LHCb detector

lundi 23 octobre 2023 14:30 (30 minutes)

Several intriguing hints on deviations from the SM predictions have appeared in the studies of
decays of B hadrons (hadrons containing the beauty (b) quark) involving leptons. The standard
model contains three lepton families: electrons, muons, and tau-leptons, each accompanied by
the corresponding type of neutrino. The most striking deviation is the hint on violation of lepton
flavor universality (LFU), which states that the interactions of the electroweak bosons with the
leptons are independent of the lepton flavor. One of the examples of such deviation between B
hadron semileptonic decay with electron and with muon in the final state was recently discovered
by Belle collaboration by measuring the values of forward-backward lepton asymmetry and D*
polarization. We plan to cross-check Belle results at the LHC hadron collider, obtain these angular
coefficients from a model-independent fit of angular distributions, and compare the values with
the standard model predictions. We conduct MC studies to measure the resolution of the neutrino
reconstruction procedure, estimate expected statistical uncertainty, and test the sensitivity of the
model-independent template fit approach to the different NP scenarios. All current results were
obtained on simulation. The next step is to check the data-MC agreement and perform fit on the
data

Auteur principal: KUTSENKO, Bogdan (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France)

Orateur: KUTSENKO, Bogdan (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France)
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Investigating AGN Variability with the Cherenkov
Telescope Array and nectarCAM

jeudi 26 octobre 2023 15:00 (30 minutes)

Active Galactic Nuclei (AGN) stand as enigmatic cosmic powerhouses, harboring supermassive
black holes at their centers. Blazars are AGN with a jet oriented toward the observer. Their emis-
sion spans from radio to very high-energy gamma rays. Understanding their spectral variability
provides crucial insights into the underlying physics governing these astrophysical phenomena.
The Cherenkov Telescope Array (CTA) is poised to revolutionize high-energy gamma-ray astron-
omy, offering unprecedented sensitivity and energy resolution. One of its key components, the
Medium-sized Telescope, will be equipped with the nectarCAM camera, currently under develop-
ment by the LPNHE.
In this talk, we will discuss the CTA’s prospects for studying blazar variability and the software
development efforts leading to nectarCAM’s calibration.

Auteur principal: M. GROLLERON, Guillaume (LPNHE (CNRS))

Orateur: M. GROLLERON, Guillaume (LPNHE (CNRS))
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Search for displaced top quark in the CMS tracker
mercredi 25 octobre 2023 11:30 (30 minutes)

My thesis subject aims to search for long-lived decays
of new massive particles in the Compact Muon Solenoid
(CMS) experiment at the Large Hadron Collider (LHC).
CMS is one of the four main experiments at the LHC,
where high energy proton-proton collisions are pro-
duced. New long-lived particles are predicted in several
extensions of the Standard Model (SM). In the model
considered, R-parity violated Minimal SuperSymmetric
Model (RPV-MSSM), the lightest SuperSymmetric par-
ticle (LSP) is long-lived and decays into SM particles.
Therefore, the present goal of my thesis is to reconstruct
the displaced vertex emerging from the decay of the LSP
and set selections to reduce the main backgrounds

Auteur principal: VAUCELLE, Paul (IPHC)

Orateur: VAUCELLE, Paul (IPHC)
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Combined fit of the hadronic tau energy scale and
the identification scale factor

lundi 23 octobre 2023 10:00 (30 minutes)

A new method is presented for calibrating hadronic tau leptons (τh) using Z → µτh events,
recorded by CMS experiment during 2018 at

√
s = 13 TeV. The calibration is performed using

data samples that reconstruct the decay of a Z boson into τµτh. By reconstructing the invariant
visible mass from the visible decay products, a distribution is obtained for events with a true Z de-
cay into leptons. This mass distribution enables the differentiation between signal and background
contributions, which mostly consist of particles misidentified as τh. The comparison of this distri-
bution in data and simulation allows adjustments to the identification efficiency and the energy
scale. The combined fit of the two correction factors avoids double-counting of the correction
factor uncertainties, which is currently entering the energy scale calibration and takes in account
the possible correlations between the two correction factors. The fit is performed separately for
each decay mode region (DM) and for each decay and in splitting of different transverse energy
(pT (τh)). This splitting allows for a better modeling of the physics, taking in account the different
kinematics of the regions. The corrective factors were found to have negligible correlation as a
function of DMs but not with pT (τh), revealing the importance of the combined fit. This study is
interesting for analysis using calibrate hadronic tau leptons such as the search of CP violation in
H → ττ decay.

Auteur principal: PONCET, Océane

Orateur: PONCET, Océane

Classification de Session: Standard Model

Classification de thématique: Standard Model

September 17, 2024 Page 64



Journées de Renc … / Rapport sur les contributions Search for Emerging jets in the AT …

ID de Contribution: 65 Type: Non spécifié

Search for Emerging jets in the ATLAS detector and
reinterpretation of the LHC results

mercredi 25 octobre 2023 12:00 (30 minutes)

The Standard Model (SM) cannot explain the composition of Dark Matter in the Universe. Some
Beyond Standard Model theories predict the existence of a dark hidden sector which contain new
hypothetical particles : stable particles in this sector are Dark Matter candidates. The new parti-
cles could weakly interact with Standard Model ones through a new interaction, and thus can be
produced in proton-proton collision at the LHC.
In the search for Emerging jets, we are looking for invisible particles from this sector decaying to
SM particles with a certain lifetime, producing displaced signals in the detector called emerging
jets. The challenge of this analysis is to be able to detect these very rare interactions among the
data, by understanding the signature of such particles and by selecting a maximum of events that
may contain emerging jets, while rejecting non interesting events.
Moreover, there is a need to test and study many other theoretical models in the data taken at the
LHC, but a given LHC analysis cannot test all possible related models. This is why reinterpretation
frameworks are useful because they allow to study constraints on new models that have not been
considered by existing analysis. There exist several of such frameworks, in particular MadAnalysis
which will be discussed here.

Auteur principal: WOJTKOWSKI, Thomas

Orateur: WOJTKOWSKI, Thomas
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High-throughput GNN track reconstruction at LHCb
lundi 23 octobre 2023 15:00 (30 minutes)

Over the next decade, increases in instantaneous luminosity and detector granularity will increase
the amount of data that has to be analyzed by high-energy physics experiments, whether in real
time or offline, by an order of magnitude. The reconstruction of charged
particles, which has always been a crucial element of offline data processing pipelines, must in-
creasingly be deployed from the very first stages of the real time processing to enable experiments
to achieve their physics goals. Graph Neural Networks have received a great deal of attention in
the community because their computational complexity scales linearly with the number of hits in
the detector, unlike conventional algorithms which often scale quadratically or worse. We present
a first implementation of the vertex detector reconstruction for the LHCb experiment using GNNs,
and benchmark its computational performance in the context of LHCb’s fully GPU-based first-level
trigger system, Allen. As Allen performs charged particle reconstruction at the full LHC collision
rate, over 20 MHz in the ongoing Run 3, each GPU card must process around one hundred thousand
collisions per second. Our work is the first attempt to operate a GNN charged particle reconstruc-
tion in such a high-throughput environment using GPUs, and we discuss the pros and cons of the
GNN and classical algorithms in a detailed like-for-like comparison.

Auteur principal: GIASEMIS, Fotis

Co-auteurs: CORREIA, Anthony (LPNHE, CNRS); GARROUM, Nabil (CNRS / IN2P3); GLIGOROV,
Vladimir (LPNHE)

Orateur: GIASEMIS, Fotis
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Search for a new resonance decaying to a scalar and
a Higgs boson in the final state with two bottom

quarks and two photons in proton-proton collisions
at

√
s = 13 TeV

mardi 24 octobre 2023 17:00 (30 minutes)

A search for the resonant production of a heavy scalar X decaying into a Higgs boson and
a new lighter scalar S, through the process X→ S (bb̄) H(γγ), where the two photons are consistent
with the Higgs boson decay, is performed. The search is conducted using 140 fb−1 of LHC Run 2
data recorded by ATLAS. The mass space investigated in the analysis is 170 ≤ mX ≤ 1000 GeV and
15 ≤ mS ≤ 500 GeV. Parameterised Neural Networks (PNN) are used to enhance the signal purity
and to achieve continuous sensitivity in a domain of the (mX, mS) mass plane.
A log-likelihood fit is performed on the PNN score distribution to look for an excess with respect
to expected background compatible with X→ S (bb̄) H(γγ) signal.
If no excess is found, model independent upper limits will be set on the cross section times branch-
ing ratio.

Auteur principal: FERNOUX, Maxime (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France)

Co-auteurs: DUPERRIN, Arnaud (CPPM, Aix-Marseille Université, CNRS/IN2P3); PETIT, Elisabeth
(CPPM-IN2P3)

Orateur: FERNOUX, Maxime (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France)
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Talk theory #1

Orateur: DADDI HAMMOU, Aoumeur (Subatech)
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Talk theory #2

Orateur: MONCEAUX, Yann (IP2I (Lyon))
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Invited talk - Nuclear, renewable energy & economy
mardi 24 octobre 2023 14:00 (2 heures)

Orateur: THIOLLIÈRE, Nicolas (IMTA - CNRS)
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Évaluation des performances du scanner Siemens
Somatom go.Open Pro avec GATE

jeudi 26 octobre 2023 12:00 (30 minutes)

La réduction de la dose délivrée par les scanners est un enjeu majeur de santé publique [1]. L’ob-
jectif est d’obtenir des images scanner qui permettent une interprétation médicale avec une dose
la plus faible possible.
La plateforme de simulations Monte Carlo GATE (version 10 béta) est utilisée dans le cadre de la
modélisation du scanner Go Open Pro de Siemens Healthineers.
La version 10 béta permet la modélisation de l’ensemble de la chaîne d’acquisition du scanner à
partir de scripts Python: génération des photons primaires, interactions des photons et des élec-
trons dans la matière et électronique de détection. Les résultats des simulations permettent une
cartographie de la dose dans différents objets de tests et la reconstruction d’images scanner en 3D.
Cette étude permet de comparer la modélisation dans GATE à des mesures physiques multicen-
triques au sein d’Unicancer : la dose pour différents protocoles d’acquisitions et sujets (fantôme et
patient) ainsi que la qualité des images produites sont étudiés, comparés et optimisés.
Un protocole de mesures multicentriques est construit pour tester différentes fonctionnalités de
réduction de la dose mises en avant par Siemens Healthineers (modulation automatique d’intensité
par exemple).

[1] Rapport IRSN « Analyse des données relatives à la mise à jour des NRD en radiologie et en
médecine nucléaire pour les années 2019 à 2021 »

Auteur principal: RAYMOND, Gaëtan (LPC Siemens)

Co-auteur: Dr MAIGNE, Lydia (University Clermont Auvergne)

Orateur: RAYMOND, Gaëtan (LPC Siemens)
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Comparison of (p,n) and (n,gamma) reactions for
ADS decommissioning

lundi 23 octobre 2023 17:30 (30 minutes)

Nuclear activation is the process of production of radionuclides by irradiation. This phenomenon
concerns all operating or soon-to-be dismantled particle accelerators used in various fields, from
medical applications with the production of radioisotopes or radiotherapy cancer treatments to
industrial applications with the sterilization of materials and food preservation [1]. For more than
three decades, the possibility of using cyclotrons for nuclear power generation and nuclear waste
disposal has also been discussed, based on the Accelerator-Driven System technology. This tech-
nology looks promising and will give an essential impulse to developing high-power cyclotrons.
The IAEA advocates for the definition of a decommissioning plan for any particle accelerator facil-
ities. Such plans mandates in particular a radionuclides inventory. The Monte Carlo software are
an essential components of achieving such estimation, with a critical choice of nuclear database.
JANIS is a database regrouping the main models (such as ENDF, TENDL or JEFF). This work fo-
cuses on the (p,n) and (n,gamma) reaction on the ADS range of energy i.e., 1 - 1000 MeV and give a
systematic analysis of them. This discussion will be joined by the extraction of cross-sections and
particle yield of the four main Monte Carlo software which are Fluka, PHITS, Geant4 and MCNP6.

This discussion will be applied to the study of the radioactivity induced in various materials (Sc,
Tb, Ta, W, Au), of known composition, irradiated by protons of 13.5 and 16.5 MeV energies in
the cyclotron facility CYRCé, focusing on the lower energy range of ADS. Through MC, we have
estimated the neutron fields and their associated induced activities [2]. We confronted the simula-
tion calculations results with experimental activation measurements performed by high-resolution
gamma-ray spectrometry (HpGe, LABSOCS).

References

[1]. A. Nourreddine, N. Arbor, J. Riffaud and al., Assessment of Activation in Food Products Irra-
diated with High Energy X Rays.
IAEA-TECDOC-2008, 978-92-0-137022-Vienna (2022) pp. 193-214

[2] J. Collin, J.M Horodynski, N. Arbor, M. Barbagallo, L. Tagliapietra, F. Carminati, G. Galli Carmi-
nati, A. Nourreddine, Validation of Monte Carlo simulations by experimental measurements of
proton- and photon-inducedphoton- induced activation in cyclotrons and LINAC,
8th International Conference on Advancements in Nuclear Instrumentation Measurement Meth-
ods and their Applications, Lucca, 12-16 June 2023

Auteur principal: M. COLLIN, Jonathan (Institut Pluridisciplinaire Hubert Curien (IPHC))

Co-auteurs: Prof. NOURREDDINE, Abdel-Mjid (Institut Pluridisciplinaire Hubert Curien (IPHC),
Université de Strasbourg); Dr CARMINATI, Federico (Transmutex SA); Dr GALLI CARMINATI, Giu-
liana (Transmutex SA); M. HORODYNSKI, Jean-Michel (ingénierie Radioprotection Sûreté Démantèle-
ment (iRSD), Université Paris-Saclay); Dr TAGLIAPIETRA, Lucas (Transmutex SA); Dr BARBAGALLO,
Massimo (Transmutex SA); Dr ARBOR, Nicolas (Institut Pluridisciplinaire Hubert Curien (IPHC), Uni-
versité de Strasbourg)

Orateur: M. COLLIN, Jonathan (Institut Pluridisciplinaire Hubert Curien (IPHC))
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High-energy ion beam analysis: the study of raw
materials and manufacturing techniques for cultural

heritage objects.
jeudi 26 octobre 2023 11:30 (30 minutes)

Ion beam analysis has been developed at ARRONAX cyclotron in Nantes [1]. Light ions including
H+ and He2+ are accelerated to reach the required energy for the analyses before being extracted
in-air. We use a fixe 68MeV α beam and several proton beams at 17MeV to 70MeV. We will explore
the specific interest concerning material analysis by beam irradiation. Interaction between ions
and target atoms produced X-rays and γ-rays by electronic collision and nuclei activation which
are characteristic of the nature of the target material. It is the basis of two analytical techniques:
HE-PIXE (High-energy particle induced X-rays interaction) and PAA (Proton activation analysis).
High energy is used to probe material in depth through a few μm to several mm depending on
the nature of the material and the beam. The K X-rays production cross-section is high for heavy
elements, it increases the probing depth compared to less energetics L and M lines that are much
more attenuated at the target surface. Even so, HE-PIXE analysis remains dependent on X-rays at-
tenuation in the target. For thicker targets (>1mm), we use PAA to detect energetic γ-rays emitted
by the target after irradiation by radioactive decay.
The non-destructive analysis of art and archaeological objects is central to heritage studies, en-
abling us to trace societies’ cultural evolution and technical history. The presentation will focus
on two applications of ion beam analysis looking at raw material supply in silver coins and the
manufacturing technique used on a medieval lead pipe.
The first study was carried out on silver coins minted in Nantes in the late 16th century. The South
American mine at Potosi, in present-day Bolivia, has been in production since 1548. Nantes’ trade
with Spain favoured the use of potosian silver to mint French coins from 1575 onwards. Previous
studies using the thermal neutron activation technique have highlighted indium as a trace element
specific to Potosí silver [2]. A new look into the activity of the Nantes mint during the Wars of
Religion is provided by this study. We seek to identify coins containing a high concentration of
indium in order to trace exchanges between Nantes and Potosi silver. For this purpose, we use
HE-PIXE with 68MeV α beam.
The second study focused on a set of lead pipes discovered during the excavation of the water
supply system of a medieval castle (13th - 14th centuries). PAA is performed to characterize the
composition of the metals used. Regarding the pipe solder joints, we look if the tin-lead concen-
tration profile is homogeneous in all the solder joints to characterize the quality of the soldering
technique [3]. The analysis is based on the differential gamma ray attenuation of the Sn and Pb
radioisotopes probed for several beam energies (17,34,45 and 68MeV).

[1] C. Koumeir, F. Haddad, V. Metivier, N. Servagent, et N. Michel, « A new facility for High energy
PIXE at the ARRONAX Facility », p. 9.
[2] M. F. Guerra, Éd., « The mines of Potosi: A silver Eldorado for the European economy »,
présenté à Ion beam study of art and archaeological objects: a contribution by members of the
COST G1 Action, Luxembourg: Office for the Official Publications of the European Communities,
2000, p. 88.
[3] E. Paparazzo, « Surface and interface analysis of a Roman lead pipe “fistula”: microchemistry
of the soldering at the join, as seen by scanning Auger microscopy and X-ray photoelectron spec-
troscopy », Appl. Surf. Sci., vol. 74, no 1, p. 61‑72, janv. 1994, doi: 10.1016/0169-4332(94)90100-7.
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Nantes, France.); Prof. LOUARN, Guy (Nantes Université, CNRS, Institut des Matériaux Jean Rouxel,
IMN, F-44000 Nantes, France.); Mme ROSSETTI, Loretta (Laboratoire Arc’Antique et Pôle conservation
du musée Dobrée, Grand Patrimoine de Loire- Atlantique Département de Loire-Atlantique, Nantes,
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Simultaneous jet calibration with ML including in
situ JER measurement

lundi 23 octobre 2023 14:00 (30 minutes)

In the current ATLAS jet calibration procedure, the GSC/GNNC methods are applied to improve the
Jet Energy Resolution (JER) followed by various methods measuring the JER in situ and correcting
it.
This project focuses on merging several aspects of the jet calibration chain, combining a NN-based
calibration procedure with a loss function that minimises the JER directly in data. As a first step,
the JER is approximated by the standard deviation of the dijet asymmetry. By merging several
sequential calibration steps, the goal is to save the time and human resources required for deriving
the final jet calibration and potentially improve the JER performance.

Orateur: BOGGIA, Laura Sara (CNRS)
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Quantum vs. semi classical description of in-medium
quarkonia

vendredi 27 octobre 2023 11:30 (30 minutes)

Heavy quarkonia are considered among the most promising probes of quark
gluon plasma (QGP) formed in ultra relativistic heavy ion collisions (URHIC).
For a reliable use of such probe, we need a rigorous formalism which could
describe the real time and out of equilibrium evolution of in-medium quarkonia
while it keeps a full track of the quantum nature of our system, as well, being
derived from first principles. In addition, the formalism should consider the
static as well dynamical effects of QGP on heavy quarkonia on equal footing.
Among the possible formalisms, the open quantum systems outstand due to its
simplicity. Within this framework, the evolution of our system is governed by
quantum master equation which, by implementing semi classical approximations
(SCA), results into the standard and the more simple semi classical transport
equations as Boltzmann and Fokker-Planck / Langevin equations. Those last
had already shown, prior to the use of open quantum system techniques, a
good success in describing in medium quarkonia transport, in spite of their
model dependence in considering some QGP effects. Therefore, starting from
the fact that the semi classical transport equations are approximates of, the
more fundamental, quantum master equations, it is legitimate to wonder about
their range of validity and a quantitative comparison between the full quantum
and semi classical descriptions become mandatory to put our understanding of
in-medium quarkonia transport on stronger ground. In this talk, we review
briefly the derivation of quantum master equation in the quantum Brownian
regime and its associated semi classical Fokker-Planck / Langevin equation.
Then, for the sake of testing the validity of SCA, we discuss some comparative
results issued from one dimensional resolution of the two equations and draw
some conclusions on SCA validity.

Auteur principal: DADDI HAMMOU, Aoumeur (Subatech)
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Multi-messenger observations with the KM3NeT
telescope: search for high energy neutrinos

coinciding with fast radio bursts
vendredi 27 octobre 2023 15:00 (30 minutes)

The KM3NeT experiment is a next-generation neutrino telescope, consisting of two separate de-
tection structures, organised as arrays of light sensors, and immersed in the depths of the Mediter-
ranean Sea. The two detectors are the Oscillation Research with Cosmics in the Abyss (ORCA
detector), located off the coast of France and the Astrophysics Research with Cosmics in the Abyss
(ARCA detector), off the coast of Sicily. Identical in the design but differing by scale, these two
detectors observe neutrino interactions in the sea water through Cherenkov light produced by the
interaction products at different energy ranges. Specifically, ORCA aims at detecting atmospheric
neutrinos to study their oscillation parameters, while ARCA will focus at higher energies on as-
trophysical neutrinos and the characterisation of their sources. Among the latter topic, Fast Radio
Bursts (FRB) are good candidates for multi-messenger emissions due to the huge energy involved
in their burst. I will present the method and criteria of a multi-messenger analysis intended to
search for spatial and temporal coincidences of astrophysical neutrino signals from KM3NeT with
a FRB catalogue of around 800 sources among which 14 have been observed in this period, ranging
from January 2020 to November 2021, and were visible from the KM3NeT site.

Auteur principal: BRETAUDEAU, Felix
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Vector boson scattering in the ATLAS detector
mercredi 25 octobre 2023 09:30 (30 minutes)

Vector boson scattering (VBS) processes probe the fundamental structure of electroweak interac-
tions and provide a high sensitivity to new physics (NP) phenomena affecting gauge and Higgs
couplings. These processes are among the rarest ones in the Standard Model (SM) and were ob-
served during last years in the Large Hadron Collider (LHC). The semileptonic final state, where
one of the scattered gauge boson decays hadronically into a quark/antiquark pair and the other
boson decays leptonically into electrons, muons or neutrinos, has good statistics and allows to
study a lot of different couplings. VBS is sensitive to trilinear gauge couplings and quartic gauge
couplings, which can be studied in the framework of the Effective Fields Theories (EFT) to set
model-independent constraints on NP. The various and complementary VBS analyses performed
in the ATLAS experiment allow to start a combination of the different results in order to set limits
on dimension-8 EFT operators.

Auteur principal: MARKOVITCH, Mathieu (IJCLab)

Orateur: MARKOVITCH, Mathieu (IJCLab)
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B0
d(s) → K0

Shh’ branching fraction measurement at
LHCb, first time integrated amplitude analysis of

B0
s → K0

Sπ
+π− and feasibility study of B0

d → K∗0τ+τ−

at FCC-ee.
lundi 23 octobre 2023 11:00 (30 minutes)

The first part of the presentation is focused on a current LHCb analysis about the measurement
of the branching fraction of the B0

d(s) → K0
Shh’ modes, where h and h’ could denotes a pion or

a kaon, by using the LHCb Run1 and Run2 data. The first goal of the analysis is to measure the
B0

d → K0
SK

+K− decay mode unobserved to date. The second goal of the study is to update the
measurement of the known branching fractions with the full Run 1 + Run 2 dataset and improved
analysis techniques.

The second part of the presentation is focused on the upcoming amplitude analysis within LHCb,
that follows the branching fraction measurement of B0

d(s) → K0
Shh’. The first time-integrated

Dalitz plot analysis of the decay B0
s → K0

Sπ
+π− will be performed in order to reveal direct CP

asymmetries.

The third part of the presentation is focused on the study of the capabilities of the Futur Circular
Collider (FCC) ee phase to study the electroweak penguin transitions b → sτ+τ− unobserved
to date. At meson scale the decay B0

d → K∗0τ+τ− with the transition τ → πππντ is studied
with a method to reconstruct explicitly the two undetected neutrinos. The detector requirements
to study this decay are evaluated, in particular the vertexing resolution performance are emulated
and compared to IDEA one simulated detector used for FCCee simulations. Analysis of simulated
signal events together with simulated dominant backgrounds has been done in order to draw the
precision of the B0

d → K∗0τ+τ− branching fraction measurement as function of the vertexing
resolution performances and evaluate the feasibility of this measurement at FCCee.

Auteur principal: MIRALLES, Tristan
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B-anomalies
mardi 24 octobre 2023 17:30 (30 minutes)

Deviations from the Standard Model have long been observed in semileptonic B-meson decays,
notably b→ sll transitions, triggering speculations on potential New Physics effects in this sector.
After the recent update of RK(*) and BR(B(s) → μμ) by the LHCb collaboration, the remaining
significant deviations from the SM in FCNC B decays are found in the branching ratios of mesonic
decays involving b → sμμ and in the angular observable P’5.

Unlike RK(*) and BR(B(s) → μμ), the observables BR(B(s) → Mμμ) (M = K(),φ,⋯) are theoretically
challenging to predict accurately because of their high sensitivity to non-perturbative QCD contri-
butions, both local and non-local. These contributions yield a theoretical error of order 30%, which
can be as large as (sometimes larger than) the experimental uncertainty, and clearly hamper the
potential of these observables for discovery.

I will discuss the current state of B-meson anomalies, and the impact of transition form factors
when considering the tension of experimental data with respect to the Standard Model.

Auteur principal: MONCEAUX, Yann (IP2I (Lyon))
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3D Clustering in the CMS High Granularity
Calorimeter

lundi 23 octobre 2023 16:30 (30 minutes)

In 2029, the High Luminosity phase of the LHC (HL-LHC) is planned to begin taking data, bring-
ing an unprecedented level of radiation and average particle interactions per brunch-crossing
(pileup/PU). In order to preserve the same physics performance that the CMS detector achieves
now, the collaboration has decided to replace the endcaps of the current electromagnetic and
hadronic calorimeters (ECAL and HCAL, respectively) with the High Granularity Calorimeter
(HGCAL). My work has focused primarily on optimizing the performance of the HGCAL trig-
ger primitive generator (TPG) system. The TPG system constructs clusters of energy deposits that
likely belong to the same primary particle. These clusters form one type of trigger primitive that
are sent to the central Level 1 Trigger which uses them to select interesting events. The energy
response and resolution of these trigger primitives were measured for simulated photon, electron,
and pion particle-gun samples, both in the absence of pileup interactions as well as with 200 PU
(the ultimate case for the HL-LHC). An energy weighting procedure is performed on all samples
to account for the energy losses the clusters have due to thresholds and leakage; an additional
correction is applied to the pileup samples to account for the (approximately) linear increase of
pileup contamination with the pseudo-rapidity |η|. The TPG performance is well optimized for
constant radii —it can however be further improved by varying the radii independently in each
layer of the HGCAL, with the aim of better mimicking the true transverse development of the
particle showers throughout the detector. For this we plan to build and train a machine learning
model to determine these radii, optimizing with the energy response and resolution.

Auteur principal: EHLE, Isaac (Laboratoire Leprince-Ringuet, Institut Polytechnique Paris)
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Improving Tracking Algorithms for ITk Detector at
the HL-LHC

lundi 23 octobre 2023 15:30 (30 minutes)

In anticipation of the High-Luminosity phase of the Large Hadron Collider at CERN (HL-LHC), the
ATLAS experiment is upgrading its innermost detector to the new Inner Tracker (ITk), character-
ized by its wider coverage and increased granularity. While this new detector promises enhanced
spatial resolution for track measurements, its combination with the increased luminosity of the
HL-LHC poses a computational challenge. The augmented number of space points and the combi-
natorial nature of track reconstruction would result in an unsustainable CPU usage for the existing
tracking algorithms, therefore requiring significant improvements. This work focuses on improv-
ing the initial stages of the tracking chain, more specifically the seeding process.
Within the ACTS framework, the existing method filters the seeds based on manually-defined
scores, selecting the best candidates for subsequent tracking. This study introduces a novel ap-
proach to construct the seeds by bucketing the space points using machine learning algorithms,
allowing to explore physics-inspired metrics and anticipating a future shift towards metric learn-
ing.

Auteur principal: COUTHURES, Jeremy (ATLAS LAPP)
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Ion acceleration from optically shaped high density
gas jet targets

Ion acceleration from optically shaped high density gas jet targets
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Elucidating φ Meson Production from K+K- Decay
Channel in pp@4.5 GeV Using HADES

The High Acceptance Di-Electron Spectrometer (HADES) at GSI, Darmstadt, Germany, is an ex-
perimental setup designed to investigate hadronic matter within the realm of large net baryon
densities and moderate temperatures. It achieves this through fixed-target heavy-ion collisions as
well as elementary collisions with incident energies in the range of a few GeV/nucleon.
One of the recent endeavors by the HADES collaboration involves the measurement of proton-
proton reactions with an incident beam energy of 4.5 GeV. Phi meson production is one of the
intriguing channels that this experiment can measure, either through its decay into an e+e- pair
or a K+k- pair. It remains an open question how the phi meson, primarily composed of ssbar pairs
according to the quark model, is produced in a proton-proton collision. The primary focus of my
work is the examination of the φ meson via its K⁺K⁻ decay channel in the p(4.5 GeV)p → ppK⁺K⁻
reaction.
This talk will provide an overview of the current status of the analysis of the φ meson channels.
The analysis encompasses data collected from various detectors, including the tracking system,
Mini Drift Chamber (MDC), Inner time-of-flight (iTOF), and FORWARD detector. It involves sev-
eral crucial steps, such as tracking, kaon and proton identification through correlations between
momentum and energy loss and relativistic velocity, background subtraction, as well as efficiency
and acceptance corrections.
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Induction signal characterization in the vertical drift
TPC for the DUNE project

vendredi 27 octobre 2023 16:30 (30 minutes)

Deep Underground Neutrino Experiment (DUNE) is a next generation long-baseline neutrino ex-
periment in the United States.
Its main goal is to make precise measurements of neutrino oscillation parameters and to discover
the neutrino mass ordering and CP violation phase in the leptonic sector.
The experiment is made of two elements: the near detector close to neutrino beam source and the
far detector 1 300 km away. The latter will consist of 4 giant Liquid Argon TPC modules, one of
which will use the new vertical drift technology. In this design, the anode is a stack of two per-
forated printed circuit board to detect the ionization electrons produced by the interaction of the
charged particles with the liquid argon. The signal induced on the anode allows to measure the
electric charge. Understanding the signal formation on the anode is therefore very important to
improve the energy reconstruction of DUNE.
In this presentation, I will show the numerical simulations I have developed to study the signal
formation on the anode. The dependencies of the signal strength and shape as a function of the
track angle will be also shown. The simulations will be compared to the data collected in 2023 with
the Vertical Drift demonstrator at CERN.
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Study of the PeVatron candidate SNR G106.3+2.7
observed at Large Zenith Angle with LST-1 and

MAGIC
vendredi 27 octobre 2023 10:00 (30 minutes)

The quest for PeVatrons, sources of cosmic rays accelerated up to PeV energies, saw an exciting
development in 2021 when LHAASO detected 12 ultra-high energy (UHE) gamma-ray Galactic
sources. Among those sources, the supernova remnant G106.3+2.7 (also called the Boomerang
SNR) is a promising candidate to both hadronic and leptonic scenarios for the UHE emissions.

Gamma-ray astronomy performed with Imaging Atmospheric Cherenkov Telescopes (IACTs) is
the tool of choice when it comes to looking at the most energetic sources of the Universe with
the best angular resolution (~ 0.01 deg). We are currently observing the Boomerang SNR with
LST-1, the Large Size Telescope prototype of the Cherenkov Telescope Array, together with the
two IACTs of the MAGIC experiment. Observations at Large Zenith Angle allow us to explore the
1-50 TeV region of the energy spectrum with an angular resolution sufficient to resolve the source’
s morphology.

Such observations raise challenges regarding the reconstruction and the analysis of the data, namely
the rapid change of energy threshold and signal properties with the telescope pointing. To improve
the uniformity of the response as function of the zenith angles we worked on optimizing the Ran-
dom Forest based reconstruction pipeline and the data selection.

Auteur principal: CARRASCO, Marie-Sophie (Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille,
France)
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X->HH searches in CMS
mercredi 25 octobre 2023 10:00 (30 minutes)

Since the existence of the Higgs boson has been experimentally confirmed by the ATLAS and CMS
Collaborations, many of its properties have been measured with high precision. However, one of
its main property, the shape of the Higgs potential, remains unknown. The Higgs pair production
represents the most direct way of measuring this potential, and any excess observed could be a
sign of new physics. According to various BSM theories, an excess of HH signal may result from
a new resonance X decaying into two Higgs bosons. the X->HH searches in CMS are presented.

Auteur principal: JOURD’HUY, ELISE (IP2I/UCBL)
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Study of the Photon Detection System in DUNE
using simulation techniques

vendredi 27 octobre 2023 17:00 (30 minutes)

The Deep Underground Neutrino Experiment (DUNE) is a long baseline neutrino experiment under
construction that aims to address the main open questions in neutrino physics such as the order-
ing of the mass hierarchy and the precise measurement of the neutrino oscillation parameters,
including the charge-parity violation phase to determine the existence (or not) of the CP-violation
in the leptonic sector. It will consist of a Near Detector (ND) located at Fermilab (Chicago) and a
Far Detector (FD) in South Dakota, 1300 km away. The FD will consist of four detector modules,
the second of which will be instrumented with a 17 kton Vertical Drift Liquid Argon Time Projec-
tion Chamber (VD LAr TPC) which allows for excellent imaging capabilities for neutrino event
reconstruction. The passage of charged particles through LAr produces both ionization electrons
and scintillation photons. While the first are detected by the TPC, a dedicated Photon Detection
System (PDS) recovers the light information.
Since the DUNE Far Detector is still under construction, simulation studies are a key instrument
to study the future detector performance. In particular, I will be discussing studies related to the
PDS performance, regarding light event simulation and reconstruction using clustering algorithms,
and showing results on the efficiency of this method mainly towards spatial reconstruction for the
neutrino events, and proposing the next steps in this method..
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Search for Coherent Elastic Scattering of Solar
Neutrinos in XENONnT

vendredi 27 octobre 2023 17:30 (30 minutes)

The XENON program aims to directly detect dark matter. As dark matter interacts very weakly, the
sensitivity of dark matter experiments has greatly increased over the last two decades. XENONnT,
the current XENON detector should be able to study solar neutrinos. This detector is designed
to be sensitive to low-energy nuclear recoils which is the expected signal from some dark matter
candidates. By chance, it also happens to be the signature expected from a little-known interaction
of neutrinos: The Coherent Elastic Scattering with atomic nuclei. It could lead to the first detection
of this interaction with neutrinos coming from an astrophysical source, the sun.
This talk will present the search for these events in XENONnT.
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Search for WIMPs and light DM with XENONnT
experiment

jeudi 26 octobre 2023 17:30 (30 minutes)

The mysterious nature of Dark Matter (DM) has puzzled physicists the world over. One well-
motivated class of DM candidates is Weakly Interacting Massive Particles (WIMPs). The XENON
Dark Matter Project for direct search for WIMPs currently operates XENONnT experiment, lying
a dual-phase (liquid & gas) xenon time projection chamber (TPC), situated in the underground
LNGS in Italy.
This presentation will be divided into three parts. The first part is an overview of XENON project
and the latest results from first science-run in XENONnT. The second part concerns light DMs
search related to my thesis. The last part is my contribution to data analysis for next science-run
in XENONnT.
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Test of global symetries of the SM in the top quark
sector

mardi 24 octobre 2023 18:00 (30 minutes)

The pursuit of deviations from the Standard Model (SM) is prompted by the recognition of the
model’s known limitations. Some findings suggest possible violations of lepton universality. The
identification of such deviations could potentially lead to a SM extension, adding Z’ boson that
interacts with leptons in a different manner.

The SM is also firmly grounded by the principle of Lorentz invariance. Nevertheless, some theories
predict a non-conservation of this symmetry, a possibility considered within the framework of the
Standard Model Extension (SME).

In this presentation, I will share my research on testing these symmetries. Firstly, I will discuss
my work regarding the search for lepton universality violations in ttZ -> l+l- decays using CMS
data. Next, I will present my result ont the test of Lorentz invariance by analysing photon decays
in vacuum at the Large Hadron Collider (LHC)
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Conclusion talk
vendredi 27 octobre 2023 22:00 (1 heure)

Orateurs: ZAMBELLI, Laura (LAPP); MASSACRIER, Laure (Institut de Physique Nucléaire d’Orsay); GUIL-
BAUD, Maxime (SUBATECH); GUILBAUD, Maxime (SUBATECH); GAIOR, Romain (LPNHE); STRE-
BLER, Thomas (CPPM, Aix-Marseille Université, CNRS/IN2P3 (FR))
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SFP presentation & new tools for networking and
jobs

vendredi 27 octobre 2023 18:00 (30 minutes)
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Post-PhD networking tool

Orateurs: GUILBAUD, Maxime (SUBATECH); GUILBAUD, Maxime (SUBATECH)
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