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Physics  Program 
of the experiments at 

Large HadronCollider

Lecture 1
Introduction  
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Outline of this course
 Introduction to LHC, its experiments, physics 

programme and experimental challenges
 First physics and performance results with 900 GeV 

and 2.36 TeV
 First measurements with 7 TeV collisions: 

 SM physics: W, Z, top, QCD jets
 More to come:

 Extra dimensions and exotics
 The SM and MSSM Higgs
 Sypersymmetry

 First heavy ion results
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Outline of this lecture

 What is CERN and brief history toward the LHC?
 What is LHC?
 Why the LHC?
 The general purpose experiments: ATLAS and CMS
 Brief overview of the physics programme
 Experimental challenges



Lectures on LHC physics  Elzbieta Richter­Was 4

LHC at CERN laboratory
 CERN: the world’s largest particle physics laboratory 

 International organisation created in 1953/1954, initial 
membership: 12 countries 

 Poland is a member starting from year 1991
 About 10000 active physicists, computing scientists, 

engineers

Situated between

Jura mountains

and Geneva 

(France/Swiss)

 http://public.web.cern.ch

http://public.web.cern.ch/
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A brief historical overview: 
toward LHC
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A brief historical overview: 
toward LHC
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The LHC
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A few machine parameters: 
(nominal)
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Experiments



Lectures on LHC physics  Elzbieta Richter­Was 10

Experiments
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LHC is an unprecedented machine
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Motivation for LHC



Lectures on LHC physics  Elzbieta Richter­Was 13

Motivation for LHC
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Motivation for LHC
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Motivation for LHC
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Motivation for LHC



Lectures on LHC physics  Elzbieta Richter­Was 18

 Motivation for LHC
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Motivation for LHC
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Phenomenology of pp collision



Lectures on LHC physics  Elzbieta Richter­Was 21

Phenomenology of pp collision

7
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Phenomenology of pp collision
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 Unlike at e+ e-  colliders
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 Unlike at e+ e-  colliders
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 Two main difficulties
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Bunch crossing rates



Lectures on LHC physics  Elzbieta Richter­Was 27

 Two main difficulties
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Particle multiplicity
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 Two main difficulties
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Two main difficulties: 
    QCD background
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Two main difficulties: 
    QCD background
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 Proton – (anti) proton cross-section
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Cross-section
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General Purpose Detectors
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General Principle
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Particle identification
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Particle measurement
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ATLAS and CMS detectors
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ATLAS (A Toroidal Lhc AparatuS)
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Few pictures from construction
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Few pictures from construction
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Few pictures from construction
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Few pictures from construction
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Few pictures from construction
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CMS – a compact muon solenoid
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 CMS and ATLAS detectors
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Example of performance 
requirements
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Example of performance 
requirements
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ATLAS and CMS detectors
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Example of performance 
requirements
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Looking for interesting event
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Basic design criteria
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Basic design criteria
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Summary
(nominal)
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