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Contents

1. Fundaments of statistical physics: Phase space, Liouville theorem, statistical distribution function

2. Brief review of thermodynamics: work, heat, first law, second law, entropy

3. Entropy from the statistical mechanics point of view, Nernst theorem

4. Thermodynamic potentials and thermodynamic stability 

5. Phase equilibrium, phase diagrams, phase transitions (1st/2nd order)

6. Mixtures and solutions

7. Van der Waals gas, Maxwell construction, nucleation

8. Ensembles and their equivalence

9. Gibbs distribution and the idea of Monte Carlo simulations

10. Principles of quantum statistical mechanics 

11. Classical and quantum gases (Maxwell/Boltzmann - Bose and Fermi distributions)

12. Fermions: the Fermi sea

13. Bose systems: Bose-Einstein condensation, superfluidity

14. Solids, phonons; radiation, Planck’s law

15. Magnetic systems: Ising model, XY and Heisenberg model

16. Introduction to critical phenomena (second order phase transitions), Goldstone modes

