LÜTFEN DUYURU TAHTASINA ASINIZ
PHYS 506                       KOÇ UNIVERSITY                   Spring Semestre 2007 
                                     College of Arts and Sciences

Quantum Statistical Mechanics
Non-Equilibrium, Equilibrium, and Quantum Systems *
	First class: Tuesday, February 6
	                            Off Hr*   Office  Phone


Lectures: TuTh 15:30-16:52 in SciZ06  Prof. Nihat Berker  We 14:00 Sci257 338-1757 nberker@ku.edu.tr
Recitations:  Wd 15:30-16:52 in SciZ06   Aykut Erbaş       We 14:00 Sci131 338-2591 aerbas@ku.edu.tr
*Office consultation can also be done on a drop-in basis or by appointment.  Do call us!
1.  Logic of statistical mechanics. Microscopic and macroscopic states.

2.  Classical phase space and its density function. Ensembles. Liouville’s equation. Equations of motion of expectation values. Gibbs-Boltzmann approach to equilibrium. Ergodic theory. Poincaré recurrence theorem.
3.  Quantum ensembles and the density matrix. Time dependence. Quantum analog of Poincaré recurrence. Experimental determination of the density matrix.

4.  Kinetic theory and the BBGKY hierarchy. Distribution functions. Boltzmann equation: dilute-gas derivation, scattering, high-density limit, heuristic derivation. Collision integral and conservation laws. Quasi-particles.

5.  Applications of the Boltzmann equation: Boltzmann H-theorem. Fermi-Dirac, Bose-Einstein distributions. Thermodynamics from kinetic theory. Local conservation laws. Zeroth-order hydrodynamics: Euler equations. First-order hydrodynamics: Chapman-Enskog equations. Collision-time approximations. Navier-Stokes equations. Viscosity and thermal conductivity. Local entropy production. Collective excitations and sound.

6.  Equilibrium ensemble theory. Classical microcanonical ensemble. Steepest descent integration. Canonical ensemble. Stability and convexity. Identification of pressure and temperature. Third law. Grand canonical ensemble. Ideal gas. Non-interacting quantum gases. Degenerate Fermi gas. Bose condensation. Classical interacting gas and the linked-cluster expansion. Diagrammatics. Virial expansion. van der Waals theory. Law of corresponding states. 
Midterm I: written 8 March, oral TBA;  Midterm II: written 19 April, oral TBA. 
Grades: midterm I written 15%, oral 5%; midterm II written 15%, oral 5%; final 20%; weekly Th quizzes 20%; homework 20%.  Two lowest quiz grades will not be counted if homework average is at least 50/100.
	Derse dinleyici olarak katılacak öğrencilerin, ödevleri yapmaları ve kısa sınavları almaları gerekir.

Öğretim üyeleri istedikleri gibi dinleyici olarak katılabilirler.


*MIT Physics 8.333:  Graduate Statistical Physics
