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Overview

1. The LHCDb Experiment

2. The QEE Jet Sub-Group

3. Jet Flavor Tagging: State of the Art
4. Progress and Goals

5. Cultural Excursions!
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The LHCb Experiment

« Studies b and c quark decays

 (Geometry: single-arm forward spectrometer

Probing CP violation

LHCDb vs ATLAS

CERN, "LHCb Experiment," home.cern/science/experiments/lhcb
LHCb Collaboration, "LHCb Outreach," Ihcb-outreach.web.cern.ch




The QEE Jet Sub-Group

* Mentors: Manuel Ramirez Garcia (PhD student) and Davide Zuliani
(postdoc)

 QEE: precision QCD and electroweak measurements,; exotic BSM
searches

« Jet sub-group: measures jet production and properties; contributes
to Higgs boson and exotic particle searches
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Jet Flavor Tagging

» Classify each jet as b-, c- or light-
qguark (g/g) initiated

 b/c hadrons travel ~mm before
decaying — displaced secondary
ve rtl ces DNN PNet ParT

« Algorithm evolution: SV-tagging + BDT
— DNN (LHCb baseline, 2023) —
ParticleNet — Particle Transformer

* Open problem: no validated,
standardized tagger exiStS Yet fOr RUN i i i it 0 b, o st 0 gt s scnis

vertices (SV) from heavy-flavor hadron decays are displaced from the primary vertex (PV), providing a key

3 ( “ ~ 5 4 ) handle for heavy-flavor jet tagging at the trigger level.
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LHCb Collaboration, "Performance of new jet techniques based on machine learning for H>bb and H->ct searches," LHCb-FIGURE-2023-029 (2023).

LHCb Collaboration, "Updated performance on jet tagging using Run 2 simulations," LHCb-FIGURE-2026-001 (2026).
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e So far:
« 10-hour Bash course
* 12-hour HEP-specific Python
 LHCDb Run 3 Starterkit
« Literature Review
« Started Analysis
* Biggest obstacle: no raw code!!
* Goal: build standardized tool

H. Qu and L. Gouskos, "ParticleNet: Jet Tagging via Particle Clouds," Phys. Rev. D 101, 056019 (2020), arXiv:1902.08570

H. Qu, C. Li, and S. Qian, "Particle Transformer for Jet Tagging," Proc. 39th Int. Conf. Machine Learning, PMLR 162 (2022), arXiv:2202.03772



Cultural Excursions!

Credit: Ella and Areliz :)




