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Aims and objectives: provide with knowledge of physical phenomena in quantum statistical physics. Main
objectives are to analyze the fundamental problems of quantum statistical physics and develop necessary
mathematical methods for the problems of many particle physics. These issues are of particular interest due to its
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importance for understanding of condensed matter theory.

Intended capabilities: to know basic concepts and methods of quantum statistical physics, namely, second
quantization method, coherent states, two-time and Matsubara Green’s functions, diagrammatic representation for
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Matsubara Green’s functions, to be capable of solving basic problems of quantum statistical physics.

Description. The course covers the following topics: Second quantization and its application to many-particle
physics; Coherent states for Bose and Fermi systems; Two-time Green’s functions; Matsubara Green’s functions;
Diagrammatic representation for Matsubara Green’s functions, Dyson equation; Electron-phonon interaction; Basic

concepts of superconductivity; Spin and pseudo-spin systems.
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