Statistical Mechanics
Couse code — JTL 204(310)

Review of Thermodynamics. Equilibrium states, approach to equilibrium. Laws of
thermodynamics. Preliminary discussion of connections to statistical description of macroscopic
systems.

Probability concepts. Probability distributions. Sums of random variables. Central limit theorem.
Kinetic theory of gases. Liouville’s theorem, BBGKY hierarch, Blotzmann equation. H-theorem.

Classical equilibrium statistical mechanics. Ensembles, partition function, connection to
thermodynamics. The ideal gas.

Interacting particles. Imperfect gases. Cluster expansion. Virial coefficients. Properties of the
partition function. Yang-Lee theorem. Phase transitions. The van der Waals equation. Mean field
theory. Critical phenomena. Landau theory.

Quantum statistical mechanics. Microstates of identical particles. Fermi systems. Bose systems.
Vibrations of a solid. Bose-Einstein condensation. Superfluidity.

Nonequilibrium statistical mechanics basics.
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