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• Introduction - Fundamental particles and interactions 

• Symmetries I - Relativity 

• Quantum field theory - Quantum Mechanics + relativity  

• Theory confronts experiment - Cross sections and decay rates  

• Symmetries II – Gauge symmetries, the Standard Model 

• Fermions and the weak interactions 

Outline 

http://www.physics.ox.ac.uk/users/ross/cern_lectures.htm 
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Fundamental Interactions 
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Fundamental Particles 
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Elementary particles 
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Elementary particles 

, ,e µ τ− − −
Leptons : 

Quarks : , ,u c t
, ,u c t
, ,u c t

, ,d s b
, ,d s b
, ,d s b

Hadrons :  3 strong “colour” charges 

, ,e µ τν ν ν
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Experiments conducted in momentum space : 

    
Vem( q )  Vem( r )e− ik .r∫ d 3r  α
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References useful for future lectures: 

Halzen & Martin, ‘Quarks & leptons’, Wiley, 1984 

Aitchison & Hey, ‘Gauge Theories in Particle Physics’, Taylor and Francis, 2005 

[Peskin & Schroeder, ‘Quantum Field Theory’,  Addison-Wesley, 1995] 


