
PHYS3005 Thermodynamics and Statistical Mechanics
Fall 2025

Instructor: Lei-Han Tang  汤雷翰 (E5-121) office hr: 11:30 -12:00 (Tues) 
TA: Kaidian Wang 王开典 (E5-120) office hr: TBA

Meeting Time/Place:   
 Mon  16:10 – 17:45  E13 - 206 
 Tues    9:50 – 11:25 E13 - 206



Course description: 
• Principles and tools of thermodynamics and 

statistical mechanics at an advanced UG level

• Focus on systems in thermal equilibrium, and 
also dissipative processes towards equilibrium

• Critical thinking and problem-solving skills by 
applying theoretical concepts and formalism to 
selected classical and quantum systems

• Examples to illustrate the prowess of the 
statistical approach in capturing emergent 
behavior from simple units—a concept 
increasingly relevant in engineering, social 
sciences, and biological sciences
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Assessment

Attendance 10%

Project 10%

Assignments 30%

Mid-term Tests 20%

Final Exam 30%

Mehran Kardar, Statistical Physics of Particles, 
Cambridge, 2007.

A. B. Pippard, Elements of Classical Thermodynamics, 
Cambridge, 1966.

F. Mandl, Statistical Physics, 2nd Ed., Wiley, 1988.
Shang-Keng Ma, Statistical Mechanics, World 

Scientific, 1985.
Michael Plischke and Birger Bergersen, Equilibrium 

Statistical Physics, 3rd Ed, World Scientific, 2006.
Jim Sethna, Statistical Mechanics: Entropy, Order 

Parameters, and Complexity, 2nd Ed, Oxford, 2021.
David L Goodstein, States of Matter, Dover, 2014.
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