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Course code: FSC410131 
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DESCRIPTION: Microcanonical, canonical and grand canonical ensembles. 

Ideal quantum gases. Phase transitions. Mean field approximation. Scaling. 

Kinetic theory. Langevin equation. Fokker-Planck equation. 

COURSE CONTENT:  

1. Ensemble theory: Microcanonical, canonical and grand canonical 
ensembles. Partition function. Thermodynamical properties. Fluctuations. 
Statistics of quantum systems. Density matrix. Ideal quantum gases. 
Bose-Einstein and Fermi-Dirac statistics and its applications. 

2. Interacting systems and phase transitions: Phase transition 
thermodynamics. Critical exponents. Virial expansion. Van der Waals 
model of real gases. Liquid-gas phase transition. Ising model. Mean field 
theory and its applications. Landau theory. Order and symmetry. Scaling. 

3. Out of equilibrium systems: Kinetic theory. Boltzmann equation. H 
theorem. Transport phenomena. Brownian motion and the Langevin 
equation. Fokker-Planck equation. Fluctuation-dissipation theorem. 
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