Statistical Mechanics


Prof. Fausto Borgonovi


COURSE AIMS


To teach the basics of classical and quantum equilibrium statistical mechanics. At the end of the course, students should be able to handle statistical tools in modern physics.


COURSE CONTENT AND STRUCTURE


1) The Statistical Basis of Thermodynamics


Macroscopic and microscopic states. The classical ideal gas. Entropy of Mixing and Gibbs paradox. Correct Boltzman Counting.


2) Ensembles 


Phase space. Liouville Theorem. Microcanonical Ensemble. The Canonical Ensemble. Partition Function. Energy Fluctuations and equivalence  between microcanonical and canonical ensembles. The Grand Canonical Ensemble.


3) Quantum Statistics


Density Matrix. Statistics of various ensembles. Systems of indistinguishable particles. Partition function of a system of free particles.


4) Quantum Gases


The Ideal gas. Ideal Bose Systems. Ideal Fermi Systems. II quantization.
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TEACHING METHOD


Lectures. Homework exercises.


COURSE ASSESSMENT


The examination consists of 


1) one or more homework problems


2) an oral examination.


NOTES


Students are required to have a good knowledge of thermodynamics (entropy, energy, and state equation), mechanics (Hamilton equations, canonical variables, and phase space) and quantum mechanics (Schrodinger equation, eigenvalues and eigenvectors).


Prof. Borgonovi receives students after lectures. Students may also write to: 


f.borgonovi@dmf.unicatt.it.


