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(Weekly 1 lecture and 3 tutorials. Only the PhD students of Physics Department are encouraged to 
take the course. Students, who have already done PHY412A, should opt for other elective courses.)

Course Contents:

1. Review of thermodynamics and probability theory.

2. Basic principles of equilibrium classical statistical mechanics; micro-canonical, canonical and 
grand-canonical ensembles. 

3. Quantum statistical mechanics, density matrix, path integral, ideal quantum gases and their 
properties, Bose–Einstein condensation, free electron gas.

4. Ising  model  of  magnetism,  transfer  matrix  method,  mean  field  theory,  phase  transitions, 
Curie–Weiss theory, Landau theory, scaling near a critical point. 

5. Brief  overview  of  non-equilibrium statistical  mechanics:  random walk,  brownian  motion, 
diffusion  equation,  Langevin  and  Fokker–Planck  equations,  Markov processes  and  master 
equation,  systems near  equilibrium linear  response theory,  fluctuation dissipation theorem, 
escape over a barrier relaxation phenomena, critical dynamics. 
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