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The Top Quark

• Heaviest of Standard Model particles

• Produced at the LHC mainly in 𝑡 ҧ𝑡 pairs



Brief Introduction

We are interested in the dileptonic
decaying channel

Top quark -> b-quark + W boson

[1] https://www-d0.fnal.gov/Run2Physics/top/top_public_web_pages/top_feynman_diagrams.html

[1] [1]



Exclusive 𝑡 ҧ𝑡

• Dileptonic decaying channel

• Photon-photon interaction

• Missing transverse energy (met) due to neutrinos

• Protons preserved and detected by the PPS (allow
the kinematic reconstruction even with met)



PPS Detector

• LHC magnets bend scattered protons outside of the beam envelope
• Roman Pots placed a few mm from the beamline
• Detect protons at about ± 200 m of the IP (positive and negative sides)

(Precision Proton Spectometer)

Ԧ𝐹 = 𝑞 Ԧ𝑣 × 𝐵



Central Selection

Require for leptons:

• ≥ 2

• |𝜂| ≤ 2.5

• pT ≥ 13 GeV

Require for jets:

• ≥ 1

• ≥ 1 b-jet



Main Background

Inclusive 𝑡 ҧ𝑡 Drell-Yan
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Kinematic 
Analysis 

• Monte Carlo samples from 2017
• Inclusive 𝑡 ҧ𝑡
• Drell-Yan
• Exclusive 𝑡 ҧ𝑡

• 𝑠=13 TeV

Tools for multivariable
analysis on real data
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PPS - Roman Pots



Forward Tracks IN PPS

• From each track we get the momentum loss of the proton
• Reconstruct tracks on both sides (𝜉1 and 𝜉2)
• We can reconstruct the mass and rapidity of the system
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check which mass and rapidity
values are compatible with what we

are looking for!









Conclusions and Future Work

• Developed skills in Root and C++

• Understood the basis of a physics analysis

• Applied a kinematic analysis to a new Monte
Carlo signal sample

• Apply a MVA on real data

• Explore the correlations
enhanced by PPS



Thank you!
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