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Lectures PP1

L0 :  Introduction

L1 :  Particles and Fields (historical overview)
L2 :  Wave Equations and Antiparticles
L3 :  The Electromagnetic Field
L4 :  Perturbation Theory and Fermi’s Golden Rule
L5 :  Electromagnetic Scattering of Spinless Particles

L6 :  The Dirac Equation
L7 :  Solutions of the Dirac Equation
L8 :  Spin 1/2 Electrodynamics

L9 :  The Weak Interaction 
   (Fermi 4-point scattering: an analogy with QED)

L10: Local Gauge Invariance 
   (the role of symmetries in interactions)

L11: Electroweak Theory
L12: The Process: e+e- → γ,Z → μ+μ-

QED of Spinless Particles:
Scattering Theory and 

Cross Sections

QED for
Fundamental Fermions

The Standard Model for
massless particles

SU(2)L x U(1)Y

}

}

}
→
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Quantum Electrodynamics1) Free particle wave equations

K.G.:

Dirac:

Plane wave solutions: Current:
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2) Electromagnetic field Gauge freedom: Lorentz condition: Plane wave solutions:

Maxwell
(2 polarizations since m=0)
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Spin 0 case:

Plane waves

(2 polarizations since m=0)

“Feynman rules”
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