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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.

1. BFRLZFK Course Title HAHEE G | Thermodynamics and Statistical Physics |

R R
2. Y13 R Department of Physics
Originating Department

3. REES PHY204
Course Code

4.  HFEZES Credit Value 3
5. R LV FAE L Major Foundational Courses
Course Type
TR
6. A HZE/FKZE Spring/Fall
Semester
BRES . . .
7. HEXiE English & Chinese

Teaching Language
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e R B Wang Kedong, Associate Professor, Department of Physics
Instructor(s), Affiliation& | Rm. 404, Building 1, HuiYuan
Contact wangkd@sustech.edu.cn
(For team teaching, please list | 0755-8801-8207
all instructors)
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Courses for which this course| This course is a major-required course for students in physics department, as one basic
is a pre-requisite course for other advanced physics courses. It is the pre-requisite for statistical
mechanics II.
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Students in other departments with relevant requirement for the thermodynamics and

Cross-listing Dept. statistical physics can take this course.
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Introduce the basics of Thermodynamics and Statistical Physics including the zeroth, first, second and third laws,
thermodynamical potentials and Legendre transformation, phase transition, thermodynamical stability under different
conditions, statistical distribution of almost independent systems, and others.
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After learning this course, students should be familiar with the fundamental laws of thermodynamics, understand the
basic rules of statistical physics, and utilize the knowledge of thermodynamics and statistical physics to give
interpretations to some thermodynamical
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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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Week1. Lecture 1 Fundamental concepts and laws of thermodynamics
1.1 The Scope of Thermodynamics ;

1.2 Applications of Thermodynamic Phenomena ;

1.3 Evolution of Thermodynamics ;

1.4 Equilibrium State ;

1.5 Zeroth Law of Thermodynamics and Temperature ;

1.6 The Equation of State ;

1.7 Ideal Gas and Real Gas

Week2. Lecture 1 Fundamental concepts and laws of thermodynamics
1.8 Work, Heat and the First Law of Thermodynamics

1.9 Heat Capacity and Enthalpy

1.10 Applications of the 1st Law in Idea Gas

1.11 Carnot’s cycle

1.12 The 2nd Law of Thermodynamics

1.13 Carnot’s theorem

1.14 Thermodynamics temperature scale

Week3. Lecture 1 Fundamental concepts and laws of thermodynamics
1.15 The Clausius theorem

1.16 Entropy

1.17 The calculations of entropy

1.18The entropy increase principle

1.19 Principle of maximum work

1.20 Free energy and Gibbs function

Week4. Lecture 2 Maxwell Relations and Their Applications

2.1 The Maxwell Relations

2.2 Applications of Maxwell Relations

2.3 Adiabatic Expansion, Throttling Expansion /Joule—Thomson expansion, and Cooling Machines
2.4 The Determination of Fundamental Thermodynamic Functions

Week5. Lecture 2 Maxwell Relations and Their Applications
2.5 Thermodynamic Functions of Gasses

2.6 Characteristic Thermodynamic Functions

2.7 Thermal Radiation

Week6. Lecture 2 Maxwell Relations and Their Applications
2.8 Magnetic Medium
2.9* Cooling Methods (not required in the exams)

Week?7. Lecture 3 Phase Transition

3.1 Thermodynamic Functions in Open Systems
3.2 Equilibrium Criterion and Equilibrium Conditions
3.3 Stability of Equilibrium

3.4 Phase Equilibrium of Pure Substances

3.5 The formation of liquid droplet

Weeks8. Lecture 3 Phase Transition

3.6 Liquid - gas phase transition and Critical point
3.7 Normal-Superconducting Phase Transition
3.8 Ehrenfest Classification

Week9. Lecture 3 Phase Transition
3.9 Landau phase transition theory
3.10 Critical phenomena and critical exponents

Week10. Lecture 4 Chemical reactions and the 3rd law
4.1 Thermodynamic functions in multi-component systems
4.2 Equilibrium Conditions

4.3 Gibbs phase rule

Week11. Lecture 4 Chemical reactions and the 3rd law
4.4 Chemical equilibrium

4.5 Properties of mixed ideal gases

4.6 Chemical equilibrium of mixed ideal gases
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Week12. Lecture 4 Chemical reactions and the 3rd law
4.7 Gibbs paradox
4.8 The 3rd law of thermodynamics

Week13. Lecture 5§ Fundamental concepts in statistical physics
5.1 Why do we need statistical physics

5.2 Macrostates and Microstates

5.3 The principle of equal probability

Week14. Lecture 6 Distribution of quasi-independent particle system
6.1 Microstates, Stirling’s approximation

6.2 Boltzman distribution

6.3 Bose distribution and Fermi distribution

6.4 Expressions of thermodynamics functions in distribution

Week15. Lecture 7 Application of statistical physics with distribution
7.1 State function of ideal gases

7.2 Maxwell velocity distribution

7.3 Equipartition theory

Week16. Lecture 7 Application of statistical physics with distribution
7.4 Heat capacity of solid materials

7.5 Paramagnetic solids

7.6 Negative temperature
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it R EE 2% %K Textbook and Supplementary Readings

(1) Bt 5G0 Y EL, MRRE, JERRE R

(2) # Iy Goit B, EEW, &SEAE AL

(3) I 5# Jj2 (Heat and Thermodynamics), Mark W. Zemansky and Richard H. Dittman, S 3C52ENRR,  HURKE T S ik
(4) Thermodynamics and Statistical Mechanics, W. Greiner, L. Neise and H. Stocker, Springer

(5) Statistical Physics Part 1, Landau and Lifshitz, Butterworth-Heinemann
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Type of Time % of final Penalty Notes
Assessment score
H &) Attendance
WERI
Class
Performance
ZNJUI B 10%
Quiz
PRETI E Projects
SRR 20%
Assignments
BB 30%
Mid-Term Test
BRI 40%
Final Exam
BRI
Final
Presentation
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Others (The
above may be
modified as
necessary)
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EfE % #t REVIEW AND APPROVAL
AFEFRE LT TRAENB RS HGET

This Course has been approved by the following person or committee of authority

MBERHFRIRRAR

Education Instruction Committee of Physics department




