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• Perturbation Theory 
- Asymptotic series and Borel resummation 
- Feynman graphs for phi^4 theory 
- Legendre transform to vertex functions 
- QM and QFT on multiply connected spaces 
- One-loop processes in QED 

• Symmetry breaking and collective phenomena 
- Hartree-Fock-Bogoliubov mean-field ground states 
- BCS theory of superconductors and superfluids 
- Goldstone theorem 
- Ginzburg-Landau theory 
- Anderson-Higgs mechanism 
- Tutorial: gauge invariance 
- H-picture of superconductivity 

• Renormalization 
- Decimation, Kadanoff block spin transformation 
- Migdal-Kadanoff approximation 
- Universality and scaling 
- Kosterlitz-Thouless phase transition: RG treatment 
- Vertex fcts & effective actions: 1-loop approximation 
- LGW mean field theory: Ginzburg criterion 
- Background field RG of nonlinear sigma models 
- Functional determinants by heat-kernel method 



 
• Old stuff (not taught in WS 2020/21): 

Gauge theories of quantum matter 
- Chains and co-chains 
- Ising model and Ising gauge theory 
- Duality transformations (Kramers-Wannier, etc.) 
- Wegner-Wilson loop 
- U(1) lattice gauge theory in 3D 
- Boson-vortex duality 
- Hamiltonian formulation 
- Toric code 
- Nonabelian gauge theory 
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