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COURSE SYLLABUS
Li?gﬁgﬁﬁme PHY5003// 44t 148 Advanced Statistical Mechanics
iﬁﬁfmy/ﬂective ks BiE Degree Required Course
R0 3/48
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Teaching Language 3L Chinese
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Open to undergraduates %5 NO
or not
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Course Objectives
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This is a course of statistical physics for graduate students. It mainly includes ensemble theory, quantum
statistics, Fermi and Bose gases, cluster expansion theory, superfluidity and phase transition theory. The goal
is to enable students to master the methods of theoretical analysis and processing of classical and quantum
many body systems by using statistical physics and have the preliminary ability to use statistical physics to
solve practical problems in scientific research.
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Teaching Methods

CUn AR TR, EEHX W% . If the course is open to undergraduates, please indicate the
difference.)
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Blackboard writing and multimedia teaching are both used. The formula derivation mainly shown by
blackboard writing, and the pictures and animations of some special topics will be shown by projectors.
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Course Contents
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Section 1 PO ER (4 %05
Laws of thermodynamics
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Section 2 R (6 20D
Equilibrium Ensemble

Section 3 BV HITEIL (8 ZEH)
Quantum statistics

Section 4 HAHTORT RS (6 0
Ideal Fermi system

Section 5 HAB AT RS (6 0D
Idea Bose system

Section 6 EREIFHEL (4 0D
The method of cluster expansion

Section 7 R (8 2EH)
Theory of superfluidity

Section 8 FAER (6 2E8)
Theory of phase transition

WEEZ

Course Assessment

(@O %R Form of examination; @ . ¥MIEL grading policy; @ Wi AR A TR, HEIX A%

If the course is open to undergraduates, please indicate the difference.)

{EMV. homework 30%, K %X exam 70%

ot RHESERE
Textbook and Supplementary Readings

Kerson Huang, Statistical Mechanics
Mehran Kardar, Statistical Physics of Particles
R. K. Pathria and Paul D. Beale, Statistical Mechanics




