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1. Hadron interactions

2. QCD and parton densities

3. Monte Carlo generators

4. Luminosity and cross-section measurements

5. Minimum bias events

6. Jet physics

Introduction to collisions at LHC
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Hadron Interactions
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Kinematical variables
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Proton-Proton Scattering
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Example: Drell-Yan Process
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Hard process is 

described by the 

electroweak theory
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QCD processes     
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Proton-Proton Scattering: final state
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QCD & parton densities
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Lepton-proton scattering and 

proton structure          
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‌ = Fine-structure constant
‐= electric constant
Ὡ = elementary charge
ᴐ= reduced Planck constant
ὧ= speed of light in a vacuum



Structure Function
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eu = 2/3 

ed = -1/3 
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Scaling violation
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Scaling violation
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Proton parton densities
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Particle production @ LHC
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Monte Carlo Generators
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Monte Carlo overview
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Pythia sub-processes

19Couse on Physics at the LHC



From Partons to Jets
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CMS muon system in Geant4

Detector simulation
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Luminosity 

and cross-section measurements
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Cross section & Luminosity
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Cross section & Luminosity
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Van-der-Meer separation scan
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Minimum bias events
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Characteristics of inelastic p-p collisions

Particle density in minimum bias events

Soft QCD (PT threshold on tracks: 50 MeV)
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Charged particle pT spectrum

<pT> = 0.545 

± 0.005 (stat.) 

± 0.015 (syst.) GeV/c

dNch/dpT

pT > 100 MeV

|ɖ| < 2.5

Nch Ó 2
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Jet physics
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