
First data at  LHC 
Standard Model measurements 

• Soft and hard QCD 
• b-jets 
• W and Z  bosons 
• Prompt  photons 
• Top quarks 
• Tau leptons 

Introduction to particle physics: 
experimental part 
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Experiment = probing theories with data 
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The ATLAS detector 
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Cosmic rays 
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2008 
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2008 
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First collisions in ATLAS (2009) 
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What do we want to measure? 
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Collisions at LHC 
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Inner structure of a proton 
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Inner structure of a proton 
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Monte Carlo model for typical pp collision 
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Dominant QCD processes 
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Inelastic cross-sections 
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MBST Trigger 
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How well we understood detector? 
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Unfolding to particle level 
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Underlying event 
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Underlying event 
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Transverse region particle density 
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Particle density angular correlations 
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Total inelastic cross-section 
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Cross-sections at LHC 
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Proton-proton scattering at LHC 



 

QCD hard scattering processes 

29 



 

30 

Proton-proton scattering at LHC  



31 

Year 2010: Retracing history of particle physics 

 



The primary decay 
chanel is through 
leptonic decays: 

  

Bosons at hadron colliders 
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2010 



• Well measured by 
previous experiments 

• Still educational at LHC 
– Cross-sections 

– New PDF constraints 

• „Standard candles” for 
high pT analyses 
– Calibration, alignment 

– Independent luminosity 
measurements 
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Bosons and top quark at LHC 
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W and Z boson decays 



 

35 

Example: Drell-Yan process 
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W and Z boson signatures 
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Lepton identification 
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Electrons and jets 



 

39 

W selection   (2010) 
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Z selection   (2010) 
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W backgrounds  
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Cross-section  & Luminosity 
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W cross-section measurement   
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W cross-section measurement   
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CW correction factor and uncertainties 
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W cross-section measurement 
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Z cross-section measurement 
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Production cross-sections 
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Confinement, hadronisation, jets…. 



 

50 

Inclusive jet production 
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Jet reconstruction 
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Di-jet cross-section 
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Multi-jet events 
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Azimuthal decorrelations 
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Confinement, hadronisation, jets…. 
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b-jet cross-sections 
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Why measure prompt photons 
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Prompt and isolated photons 
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Measuring photons with ATLAS 



 

60 

Photon identification 
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Photon isolation and background estimate 
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Isolated di-photon cross-section  
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Complicated topologies…. 
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Mass of the top quark 
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Complicated topologies…. 
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Complicated topologies…. 



 

04.11.2015 E. Richter-Was,  seminarium ZFT 68 


