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1. Many-particle systems in thermodynamic equilibrium (second quantization, 
statistical operator, elementary perturbation theory) 

2. Thermodynamic Green's functions (definitions, spectral function, diagram 
technique) 

3. Microscopic phenomena and partial summations (self-energy and 

quasiparticles, polarization function and screening, bound states, cluster 
expansions) 

4. Nonequilibrium systems (irreversible processes, nonequilibrium statistical 
operator) 

5. Stochastic processes (one-step process and radioactive decay, Brownian 

motion and Langevin process, Fokker-Planck equation) 
6. Quantum master equations (Pauli equation, reaction and relaxation 

processes, interaction with the radiation field) 
7. Kinetic equations (Boltzmann equation, transport coefficients, random 

phase approximation and Vlasov equation, hydrodynamic equations) 

8. Linear response theory (Fluctuations and response in equilibrium systems, 
variational approach, transport processes) 

 
 
 


