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Content

▶ Introduction: basis aspects of equilibrium Green’s functions

▶ Nonequilibrium Green’s functions: need of a “Keldysh”
contour

▶ Perturbation theory with Nonequilibrium Green’s functions:
diagrams

▶ Steady state: some exact results

▶ Derivation of the Boltzmann equation, limits and extensions:
quantum kinetic equations.

▶ Scattering from impurities

▶ Correlated systems: electron-electron and electron-phonon
interactions

▶ Time-dependent phenomena

▶ Connection with methods for Open Quantum Systems
(Master equations)
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Literature

▶ Lecture notes on Many-body and Green’s functions in
equilibrium
available at https://itp.tugraz.at/~arrigoni/
vorlesungen/korrelations1/public/green.html

credentials: see teach center.
See also literature therein

https://itp.tugraz.at/~arrigoni/vorlesungen/korrelations1/public/green.html
https://itp.tugraz.at/~arrigoni/vorlesungen/korrelations1/public/green.html


Literature
Nonequilibrium Green’s functions

▶ Book:[Haug and Jauho(1998)] (see teach center for relevant
chapters)

▶ See also notes by jauho [Jauho(2006)]
▶ Short review article by Rammer and

Smith [Rammer and Smith(1986)] (see teach center)
▶ A functional integral approach [Kamenev(2004)]
▶ Article on applications to semiconductors

[Jauho et al.(1994)Jauho, Wingreen, and Meir]
▶ Application to molecular transport

[Ryndyk et al.(2009)Ryndyk, Gutierrez, Song, and Cuniberti]
▶ A DFT approach

[van Leeuwen et al.(2006)van Leeuwen, Dahlen, Stefanucci, Almbladh, and von Barth]
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