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Theoretical

Phase space, ensembles, postulates of SM, partition functions, relationship with thermodynamics, response

functions, phase transitions and nucleation, critical phenomena and Landau theory, density functional theory,

glass transition, Langevin equation, time correlation function, fluctuation-dissipation theorem, linear response
theory, chemical reaction dynamics (transition state theory, Smoluchowski equation, Kramers’ theory).

Connection Between Theory and Experiment

Dynamical light scattering, Raman spectroscopy, electrical conductivity, solvation dynamics, electron transfer,
etc

Biophysical & biochemical

Statistical mechanics of polymers and random walk, Flory-type and mean-field theories, Levinthal paradox,

energy landscapes, protein folding, statistical mechanics of liquid crystals, isotropic-nematic phase transition,
etc




