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The Dirac equation
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Fermions described by 4-cpt Dirac spinors ψ

New 4-vector

From Euler Lagrange equation obtain the Dirac equation
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Fermion masses
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Symmetry :

Local conservation of 
2 weak isospin charges

A non-Abelian (SU(2)) 
local gauge field theory

Gauge boson
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Weak Interactions

SU(2) local gauge theory



Massive vector propagator (W, Z bosons)
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Free particle solution

Helicity polarisation vectors



fi fi fiS iTδ= +

Propagation of unstable scalar particle
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Dimensional analysis
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Causality?
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“Quantum Field Theory” p28





Fundamental principles of particle physics

• 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

The Standard Model and Beyond 

Have Fun!
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