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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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Nikhef

OCW
Ministery of Education Culture and Science
Minister: Marja van Bijsterveld-Vliegenthart
Staatssecretaris: Halbe Zijlstra

NWO 
Dutch organisation for Scientific Research
Voorzitter algemeen bestuur: Jos Engelen
General director:  Hans de Groene
   *  Aard- en levenswetenschappen (ALW)
    * Chemische wetenschappen (CW)
    * Exacte wetenschappen (EW)
    * Geesteswetenschappen (GW)
    * Maatschappij- en gedragswetenschappen (MaGW)
    * Medische wetenschappen (ZonMw)
    * Natuurkunde (N)
    * Technische wetenschappen (STW)
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SM Higgs Search Combina4on
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Expected exclusion mass range: 130 – 440 GeV
Observed exclusion mass range: 145‐216, 226‐288, 310‐400 GeV

CMS PRELIM
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P‐Values & Best Fit 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Search for New Physics via forbidden B-decays

Standard Model Supersymmetry
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So far New Physics is not yet observed...

But we have just started... much more to come...
These are really exciting times!
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The matter anti-matter asymmetry
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