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Course annotation

Classical stochastic processes
Markov chains. Chapman-Kolmogorov equation. Branching processes. Fokker—Planck
equation. Continuous-time random walk. Diffusion processes. Anomalous diffusion.

Irreversibility in classical physics
System-bath interaction. Liouville equation. Master equation. Hydrodynamic equations.
Fluctuation—dissipation theorem. BBGKY hierarchy equations.

Relativistic quantum mechanics and introduction into quantum field theory

Klein—Gordon equation. Dirac equation. Formulation of quantum mechanics using Lagrange
formalism. Time-evolution operator. Path integrals. Second quantization of the identical
particles. Field operators. Quantization of the electromagnetic field. Casimir effect

Theory of open quantum systems

Density operator. Deduced density operator. Interaction picture. Irreversibility in quantum
mechanics. Dissipation and decoherence. Projection super-operators. Forster and Redfield
transfer rates.
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