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Topics
Part I: Foundations

• Abelian and non-abelian gauge theories, Feynman rules

• Path Integral Quantization: quantum mechanics, field the-
ory: bosons, fermions

• Path Integral Quantization of abelian and non-abelian gauge
theories

• Loop diagrams and renormalization

• Running coupling constant and asymptotic freedom

Part II: Applications

• Quantum chromodynamics and the parton model: deep
inelastic lepton-nucleon scattering, structure functions, spin
of nucleon

• Quantum chromodynamics in the non-perturbative regime:
implications of unitarity, dispersion relations

• Standard Model of electroweak interactions: foundations,
Higgs mechanism, precision tests

• Neutrino Physics
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