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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Pre-requisites or Other

Academic Requirements Thermodynamics and Statistical Physics |
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Understand the subject, purpose and methodology of statistical mechanics and know how to apply it. Understanding the
differences between classical statistical mechanics and quantum statistical mechanics, between noninteracting system
and interacting systems, between equilibrium and nonequilibrium. Know how to deal with different situation with different
methods.
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To understand that the subject of statistical mechanics is the many-particles system with/without interaction, the object is
to derive the macroscopic thermal properties from the microscopic structure such as Hamiltonian. To understand the
relation of statistical mechanics and thermodynamics, and know how to derive the 0-3rd law of thermodynamics from
statistical mechanics.

Master the knowledge of classical statistical mechanics of equilibrium system, including the ensemble theory, know how
to calculate the thermal properties of the noninteracting system;

Master the knowledge of classical statistical mechanics of interacting system, including the VdW gas and phase
transition theory;

Master the density matrix, know how to calculate the thermal properties of the quantum system without interaction;

Know the basic knowledge on non-equilibrium systems, such as Liouville equation, Boltzman equation, H-theorem.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Week 2 Thermodynamics

Week 10 Midterm exam

Week 3/4 Noninteracting Systems:
Week 5/6 Noninteracting Systems:
Week 7 Noninteracting Systems:
Week 8 Noninteracting Systems:

Week 9 Noninteracting Systems:
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Week 1 Mathematical Tools

Introduction

Classical

Breakingdown of Classical
Quantum (Bose)

Quantum (Fermion)

Week 11 Ensemble Theory: Microcanonical
Week 12 Ensemble Theory: Canonical
Week 13 Ensemble Theory: Grandcanonical

Week 14 Interacting System: VdW gas and Phase transition
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Week 16 Review

Week 15 Nonequilibrium Statistical Mechanics

b R H e 2% %K Textbook and Supplementary Readings

I 4 U L

Rtk (G J1)

Kerson Huang (Introduction to Statistical Mechanics)
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AFEFRE LT TRAENB RS HGET

This Course has been approved by the following person or committee of authority
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Education Instruction Committee of Physics department




