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1.  Course Description and Learning Outcomes 

 

a. Course Description 

           Statistical ensembles, Boltzmann distribution, density matrix, Fermi-Dirac and Bose- 

           Einstein statistics and applications, phase transitions, mean-field theory and applications. 

 

b. Intended Learning Outcomes: Ensemble theory in classical statistical mechanics and 

thermodynamics. 

 

 

c. Contents  

1.  Review of thermodynamics: temperature, heat, entropy, heat engines, thermodynamic 

potentials, response functions, thermodynamics of phase coexistence, stability.  

2.  Ensemble theory in classical statistical mechanics, equipartition theorem, applications.  

Quantum statistics, density operators, ideal Fermi and Bose gases, applications. 

3.  Statistical mechanics of interacting systems: Virial expansion, mean-field theories, 

correlation functions, Ising model, critical phenomena. 

d. Resources Available to Students 

- Textbooks: Thermodynamics and statistical mechanics, by W. Grainer, L. Neise, H. Stocker,  

                   NY, Springer,1995. 

                       Statistical physics, by L.D. Landau and E.M. Lifshitz, Oxford, Butterworth, 

                      1997, 1980. 

-  Supplementary textbook: Equilibrium statistical physics, by M. Plischke, B.   

 Bergersen, 2d edition, Singapore, World Scientific, 1994. 

-  Useful undergraduate books containing a large number of medium-difficulty  

 problems: 

-  Thermal Physics by R. Baierline, Cambridge U. Press, 1999.  

-  Thermal Physics by C. Kittel & H. Kroemer, 2d ed., N.Y., W.H.Freeman 

 

  

 

 

 



2. Attendance and Class Discipline 

 

Attendance: The attendance of this course is mandatory. 

 

Cheating: Any student caught cheating or attempting to cheat during an exam will be 

dismissed on the spot and will receive a grade of zero on the corresponding exam. Any case 

of plagiarism in the research report will be also considered as an act of cheating and a grade 

of zero will be given to the student on the corresponding research report. Cheating cases will 

also be reported to the Students Affairs Committee for further disciplinary action, which 

could result in the student being given a failing grade in the course and a Dean’s warning as 

well as the possibility of being dismissed from the University.    

Class discipline: No eating, drinking, smoking or use of mobile phones is permitted during 

class time. The instructor reserves the right to dismiss, from class, any student acting in a 

manner that is considered disruptive or counter-productive to the teaching/learning process in 

the classroom. 

 

3. Homework: To be assigned by the professor 

 

 

4.  Quizzes and Final grade: To be assigned by the professor 

  

 

5.  Office hours: To be assigned by the professor 
  
 


