DOCTORAL STUDIES COURSE UNIT DESCRIPTION

Name of subject Scientific Field Faculty Center/Institute/
Department
Quantum Field Theory | Physics N 002 Faculty of Physics | Institute of
(8 ECTS credits) Theoretical
Physics and
Astronomy
Student’s workload Hours Student’s workload | Hours
Lectures Consultations 30
Individual study 160 Seminars 10

Course annotation

Basics of Field Theory (History and Introduction, Lorentz invariance and second quantization,
Classical field theory, Old-fashioned perturbation theory, Cross sections and decay rates, The
S-matrix and time-ordered products, Feynman rules);

Quantum electrodynamics (Spin 1 and gauge invariance, Scalar QED, Spinors, Spinor solutions
and CPT, Spin and statistics, QED, Path integrals);

Renormalization (introductory examples, Vacuum polarization, Mass renormalization,
Renormalized perturbation theory [i.e. Counterterms, Two-point functions, Three-point
functions, Renormalization conditions in QED], Infrared divergences, Renormalizability, Non-
renormalizable theories, The renormalization group, Implications of unitarity);

The Standard Model (Yang—Mills theory and Quantum Yang—Mills theory, Gluon scattering
and the spinor-helicity formalism {if student is interested and time permits}, Spontaneous
symmetry breaking, Weak interactions, Anomalies, Precision tests of the Standard Model,
Quantum chromodynamics and the parton model);

Advanced topics {if student is interested and time permits} (Effective actions and Schwinger
proper time, Background fields, Heavy-quark physics, Jets and effective field theory),
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