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My previous research activities

Bachelor thesis
(University of Perugia, 2023)

Study of the £* — pu* p~ decay at the LHCb experiment at CERN
* Monte Carlo study of the statistical sample required for a competitive mass measurement

INEN scholarship
(CERN-LHCb, 2024)

Muon mis-identification studies at LHCb
* Reproduce templates for muon mis-identification backgrounds, including the momentum smearing from decays-in-flight

m=m) (Co-author of the internal note LHCb-INT-2025-003

Master thesis
(University of Perugia, 2025)

Forward-Backward asymmetry measurement of the £* —» pu* u~ decay at the LHCb experiment at CERN
* First measurement of the forward—backward asymmetry
» Laboratory analysis of Silicon Photomultipliers for the LHCb Upgrade II
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The LHCb experiment

Large Hadron Collider (LHC)
- World largest particle accelerator
« ~27km
+ Proton (or heavy ions beams) collide in four interaction points
- Run 2 (2015-2018) at 13 TeV
« Run 3 started in 2022 at 13.6 TeV

LHCb Detector :
Large Hadron Collider beauty (LHCb) % Hag i " e g
* Single-arm forward spectrometer |
* Dedicated to study differences between matter and antimatter
* Precision measurements in heavy-flavour physics Vertex
v Optimised for detection of b and ¢ quarks — produced forward ocel
in pp collisions
* Subdetectors:
v’ Tracking system
v PID system

Tracking Muon
Station Hadronic  Stations
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Master thesis

Forward-Backward asymmetry measurement of the X* —» pu* p~ decay at the LHCb experiment at CERN

* Flavour Changing Neutral Current (FCNC)
* Forbidden at tree level in the Standard Model (SM)

*  Only via loops (Z-penguin, box, photon-penguin)

* SM predictions
« Short-Distance contributions estimeted to be ~10712
* Dominated by Long-Distance contributions

* Chiral perturbation theory (yPT) :
* Relativistic and heavy baryon approaches

* Fourfold ambiguity in each prediction
[arXiv:2404.15268]

-

Precise measurements of observables needed
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https://arxiv.org/abs/2404.15268

Master thesis

Run2 dataset collected between 2016-2018
« L=541b"1,{s=13TeV
Selection
* Dedicated trigger lines
* Preselection on kinematic variables
* Final selection on PID variables and multivariate operator
e Optimisation

Forward-backward asymmetry measurement

Np — Np

FB = —NF+NB

Integrated asymmetry extracted from angular distribution
Differential asymmetry as a function of the dimuon

invariant mass squared
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Master thesis

Laboratory study (SiPMs for LHCb Upgrade II) 2! Run 2 Run 3 Run 4
o 12
LHCb Upgrade II foreseen during LHC Long Shutdown 4 2. oF- — ol
(LS4, ln VleW Of Run 5 ): %‘ 8 E_ - exsected with improved LHC optics at Run 5
o -
£ s
 HL-LHC (Run 5)— expected to record at least 300 fb™ é 4;—
* The RICH system must cope with the high particle flux 8 2F LY
. . . © Eise P
e Increased occupancies, harsher radiation environment oo oo Y

* New photon detectors Year
[CERN-LHCC-2024-010]

e Characterisation of Silicon Photomultipliers (SiPMs) as
photon sensors for future RICH detectors
* Measurements: I-V curves, Rg,Vy,, gain, timing
* Time resolution achieved:
[.  Threshold method: At = 204.1 £ 10.0 ps
II. CFD method: At = 198.3 + 18.9 ps

Hamamatsu
S13360-1350PE 145
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PhD Project

Training plan & research activities

* International workshops, summer schools, conferences etc. related to the
PhD project throughout the 3 years

¥, ZO
e PhD courses in the 1 year 5 p s |
— (see Backup slide) Se W§
o U W u ., pRs u d P
@ Physics analysis: u u u ) u
[ = pcase

* Analysis towards rare hyperon observables as probes of NP
* Dedicated study of £* — pl* I~ decay with Run 3
v" Large signal yield
v" Higher trigger efficiencies
v Improved reconstruction performance Single event in RICH1 at ple- Single eventin
v" Better resolution on reconstructed observables

@ Detector R&D:

* Characterisation of next-generation photon sensors for the LHCb Upgrade
IT RICH system
v Photon detectors with high radiation tolerance and good space &
time resolution
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Thank you for your
attention!
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My Doctoral Study Plan

EDUCATION ACTIVITIES @ PhD Physics course (minimum 12 ECTS)

YEAR (I, 1l or lll) __|N. Hours N. ECTS Frontal and cross-disciplinary teaching at the University and/or another Doctoral Program,
List of courses, seminars, etc. specifically activated for the PhD course possibly from another University, with a multifinter/trans-disciplinary approach (Minimum 6 ETCS) YEAR (I, II, or 1) |N. Hours N. ECTS
Physics at Collider I 9 1.5 Etica della ricerca (Dipartimento di Ingegneria) I 12 2
Flavour Physics | 9 1.5
Future Experiments | 5 1
Detectors for ionizing radiations | 6 1
Introduction to QGuantum Computing | 18 3
Teaching and Learning Physics T 21 35
Machine Learning and Deep Leaming for Physics | 12 2
Advanced Topics in Astroparticle Physics I 15 25
| lanosystems | 18 3
Other education activities (E.g. conference, doctoral schools, seminars ete) YEAR (I, Ii, or Ill) N. Hours/days N. ECTS
N. of conferences
N. of seminars
N. doctoral schools
LHCb Starterkit 2025 | 5d 5
118th LHCb week | 5d 5
INFMN School of Statistics 2026 | 5d 5
Other training activities (E.g. teaching, tutoring, outreach ete). These activities do not provide ECTS YEAR (I, I, or Il)  |N. Hours/days
EDUCATION ACTIVITIES @ other PhD Courses YEAR (I, Il or 1) |N. Hours N. ECTS Hands On Physics Project ! 2d
List of courses, seminars, etc. specifically activated for the PhD course Member of the Scientific Committee for the Asimov Prize ! 2025-2026
LHCb Masterclass 2026 | 1d
Seminaries PerAPS-2026 Cycle I

The study plan is indicative and may evolve as the PhD progresses (e.g. course choices or additional activities).
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