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T 84.1 Thu 16:00 Geb. 20.30: 2.066
Development of flavour-tagging algorithms for the LHCb
in Run 3 — eJonas RonscH, JOHANNES ALBRECHT, QUENTIN
FunriNGg, and VUukaN JecTi¢ — TU Dortmund University, Dort-
mund, Germany

The Standard Model allows the oscillation of the flavour from neutral
B mesons, which can lead to a change in flavour between produc-
tion and decay. For studies in the field of heavy flavour physics, e.g.
analyses of CP violation in the decay of neutral B mesons, knowledge
of the initial flavour is necessary. This information can be retrieved
through the process of flavour-tagging. At the LHCb experiment, a
flavour-tagging technique involving the charge of particles which are
connected to the production flavour of the B meson. For Run 3 of the
LHC, most components of the LHCb detector were upgraded. Conse-
quently, the existing flavour-tagging algorithms must be revisited and
adapted according to the Run 3 detector conditions. The reimplemen-
tation and optimization of the flavour tagging algorithms based on
simulated Run 3 data samples will be presented in this contribution.

T 84.2 Thu 16:15 Geb. 20.30: 2.066
Recent results in Heavy-Flavor Jet Tagging algorithms in
the CMS Experiment — ALEXANDER JUNG, MING-YAN LEE, AN-
DREY PozpNvakov, eUTTIYA SARKAR, ALEXANDER SCHMIDT, JAN
ScuuLrz, and UrLricH WILLEMSEN — III. Physikalisches Institut A,
RWTH Aachen University

Identification of heavy-flavor jets plays an important role in many
physics data analyses in the CMS Experiment. The method is im-
plemented in the CMS physics reconstruction chain and relies primar-
ily on charged particle tracks and secondary vertices within the jets.
There has been a continuous evolution of heavy-flavor tagging algo-
rithms, with each new algorithm consistently outperforming its pre-
decessor. This presentation gives an overview of jet flavor tagging in
CMS and discusses the comparison between data and simulation for
various input variables, tagging discriminants, and other relevant kine-
matic observables. These comparisons are made across different phase
space regions that are enriched in b, ¢, and light (udsg) quark jets,
respectively. Studies are performed using the proton-proton collision
data recorded by the CMS detector during the early part of the LHC
Run 3.

T 84.3 Thu 16:30 Geb. 20.30: 2.066
Calibration of b-jet taggers at the ATLAS experiment —
eJoHANNES HESSLER, DANIEL BRITZGER, and STEFAN KLUTH — Max-
Planck-Institut fiir Physik

Flavor tagging describes the identification of jets originating from
heavy quarks in high energy physics. It plays an important role in
many analyses at the ATLAS experiment.

This talk will discuss the calibration of the most recent machine
learning based ATLAS b-jet taggers. The focus will be on the c-jet
mistag rate. It accounts for the misidentification of c-jets as b-jets.

T 84.4 Thu 16:45 Geb. 20.30: 2.066
Calibration of boosted vector boson tagging algorithms in
ATLAS using diboson events — eSiMONE RusceLLI and CHRIS
M. DeLrrzscH — TU Dortmund

The unprecedented centre-of-mass energy of the pp collisions at the
Large Hadron Collider enables vector bosons production with a trans-
verse momentum much larger than their rest mass, resulting in the col-
limation (or boost) of their decay products. The hadronic decay prod-
ucts of the vector bosons are captured within a large-radius (R = 1.0)
jet. To distinguish such a jet from a quark/gluon-initiated jet, boosted
object identification (tagging) algorithms are developed that exploit
the radiation pattern within the large-radius jet, also known as jet
substructure. The state-of-the-art tagging algorithms are based on
machine learning techniques and significantly outperform simple cut-
based taggers using a few jet substructure variables. Before such tag-
ging algorithms can be used in analyses, they must be calibrated to
match the efficiency obtained in Monte Carlo Simulation to that in
data. To calibrate boosted W/Z boson tagging algorithms, ¢f events
and V+jets events are used. While V+jets events cover the pr > 500
GeV range, W bosons from top-quark decays are only available up to
pr ~ 350 GeV. In these feasibility studies, diboson events (WZ and
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Z7) in which the Z-boson decays into a pair of charged leptons are
explored to fill the gap in pr between the tf and V+jets selections,
but also to provide a cross-check to the current analyses in regions of
overlap. The studies use /s = 13 TeV pp collisions recorded by the
ATLAS detector at the Large Hadron Collider between 2015 and 2018.

T 84.5 Thu 17:00 Geb. 20.30: 2.066
Overview of adversarial studies for heavy flavour tagging —
e ALEXANDER JUNG, MING-YAN LEE, UTTIYA SARKAR, ALEXANDER
ScuMIDT, HENDRIK SCHONEN, JAN ScHULZ, and ULRICH WILLEMSEN
— III. Physikalisches Institut A, RWTH Aachen University, Germany

Neural networks have become indispensable in jet tagging algorithms.
The ever-increasing performance in classifying jets comes with the dis-
advantage that these algorithms are susceptible to mismodeled input
data. Networks are trained on simulated samples with a fixed detec-
tor setup. The real setup is not always constant, e.g. misalignment
can occur or parts of the detector can fail. However, it would not be
feasible to take these variations into account in the simulation, which
means that mismodeling occurs "by design”. In this contribution, we
will look at how neural networks react to mismodeling, i.e. how robust
they are against them and how their robustness can be improved.

T 84.6 Thu 17:15 Geb. 20.30: 2.066
b-tagging with Graph Neural Networks and additional Hit
information — eRomaAN KUESTERS and SPYROS ARGYROPOULOS —
University of Freiburg, Freiburg im Breisgau, Germany

With a large region of the parameter space of new physics models
already excluded by ATLAS and CMS, searches for new physics in-
creasingly focus on the hunt for heavy resonances that often produce
high-momentum B-hadrons.

B-hadrons with a high momentum are likely to decay after the first
instrumented detector layers, thereby leaving fewer hits in the detec-
tor. This leads to a reduced track reconstruction efficiency and, con-
sequently, a reduced b-jet identification efficiency.

Using hit information directly in the b-jet identification algorithms
has been proposed to circumvent this problem. The talk will present
how hit information can improve the b-jet identification at high mo-
menta.

T 84.7 Thu 17:30 Geb. 20.30: 2.066
A study of ML based heavy flavour tagging — ePrapyuN HEB-
BAR, STEFAN KLUTH, and DANIEL BRITZGER — Max Planck Institute
for Physics, Munich, Germany

Heavy Flavour tagging, the identification of jets originating from t, b
and c quarks, is a critical component of the physics programme of the
ATLAS experiment at the Large Hadron Collider (LHC). Flavour tag-
ging is of particular importance for the study of the Standard Model
(SM) Higgs boson and the top quark, which preferentially decay to b
quarks through the channels H to bb, and t to bW+. In recent years,
with the advent of machine learning, many deep learning algorithms
have shown drastically improved performance for flavour tagging com-
pared to the traditional taggers. One such algorithm - PELICAN, the
permutation equivariant and Lorentz invariant or covariant aggrega-
tor network, has achieved state-of-the-art performance for top tagging
with fewer learnable parameters (as low as 11k) than the previous
highest-performing networks. The goal of my study is to extend the
PELICAN architecture for the objective of flavor tagging (specifically,
b tagging) and compare its performance with other state-of-the-art
b-tagging algorithms like ParticleNet and GN2!

T 84.8 Thu 17:45 Geb. 20.30: 2.066
Soft Secondary Vertex tools for the ATLAS experi-

ment — DipTaPARNA Biswas!, eBeaTricE CERvaTO!, MARKUS
CRISTINZIANIY, CARMEN Diez Parpos!, Ivor FLeck!, ARPAN
GruosaLl, GasBrieL Gowmes!, Jan Joacmiv Hann!, Vabpim

KosTyukHIN!, NiLs KRENGEL

MULLER!, KaTHARINA Voss!, WorLrcaNe WALKOWIAK!, ADAM
WARNERBRING!, and ToNGBIN ZHA0O'2 — 1Experimentelle Teilchen-
physik, Center for Particle Physics Siegen, Universitit Siegen —
2Shandong University, China

1. BUDDHADEB MONDAL!, STEFANIE

1

Several interesting physics processes lead to the production of low-
energy (soft) b-quarks in the final state, that may fragment into b-
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hadrons without the creation of a reconstructable jet. Moreover, b-
hadrons in jets are sometimes so soft that their decay products are
distributed wider than the standard jet cone (the typical cone AR is
about 0.4). The tools described in this contribution are targeting sec-
ondary vertices which are not detectable by standard Flavour Tagging

algorithms. It is important to develop and optimize such b-tagging
tools in order to extend the overall capability to identify b-quarks. In
particular, we will describe the performance and the calibration of the
tools.



