
 RAW data to Physics  
• The road from collisions to physics publications 

 

 From RAW data to Standard Model particles 
• About measuring properties of the final particles created from proton-

proton collisions 
 

 From Standard Model particles to measurements and searches 
• About how we analys data using ingredients we have constructed 
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Large fraction of slides from A. Sfyrla lectures at CERN Summer School 2018 
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Monte Carlo simulation – why? 
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LHC simulation chain 
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Monte Carlo production chain 
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An event’s lifetime 
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What do we reconstruct? 
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Reconstruction -  figures of merit 
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Reconstruction -  figures of merit 

9 



 

Reconstruction -  goals 
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Why do we need magnetic field? 
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What do we reconstruct? 
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Tracking in a nutshell 

13 



 

Tracking in a nutshell: track fitting 
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Tracking in a nutshell: track fitting 
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Tracking in a nutshell: the uncertainties 
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What do we reconstruct? 
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Clustering  in a nutshell 
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Cluster finding – an example 
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Cluster finding – an example 
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Cluster finding – difficulties 
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Cluster finding – topological clustering 

22 



 

Cluster finding – merging and splitting 
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Cluster calibration 
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What do we reconstruct? 
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Electrons and photons 
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Electrons and photons 
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Electrons and photons (backgrounds) 
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Electrons and photons (backgrounds) 
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Muons 
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Muons 
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Jets 
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Standard Model processes 
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Jets 
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Jet algorithms 
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Jet calibration 
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Jets & pile-up 

38 



 

b-jets 
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Missing transverse momentum 
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Missing transverse momentum 
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Particle flow 
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Reconstructing particles 
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An event’s lifetime 
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SPARE SLIDES 
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Measuring particles 
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Relativistic kinematics in a nutschell 
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Relativistic kinematics in a nutschell 
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Kinematics 
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Invariant mass 

2-bodies decays 3-bodies decays 



A real example: pion decays 
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HEP, SI and „natural” units 
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