Physics 340 Thermal Physics
General Information, Fall 2025
August 25, 2025

Subject matter: Basic principles of thermodynamics, kinetic theory, and statistical
mechanics, with emphasis on applications to classical and quantum mechanical physical
systems.

Prerequisites: (PHY 013 or PHY 021 or PHY 023) and (MATH 023 or MATH 032 or MATH 052)

Instructor: H. Daniel Ou-Yang, professor of physics.

Office: Physics Building Fairchild Lab 206

Email: hdoO@lehigh.edu (I check email regularly. This is the best way to contact me.)
Phone: x83920 (Office) (Please leave a voice message, but this is slower than emails.)

General Plan: The class meets three times per week for 50 minutes each, in Lewis Lab 512,
9:20 to 10:10, Monday, Wednesday, and Friday.

Office Hours: Immediately after the lectures and by scheduling with the instructor
Interaction with the instructor outside the regular class meetings:

1) Please schedule at least two individual meetings with the instructor during the
semester
2) Additional individual meetings can be scheduled by arranging with the instructor.

Goals for the course:

We expected the students to learn the physical concepts of and the necessary mathematical
tools to solve the following problems:

1) The first law of thermodynamics: conservation of energy, internal energy, energy
exchange by heating and/or by doing work.

2) The second law of thermodynamics: multiplicity, entropy and temperature

3) Entropy in quantum and in classical systems

4) Canonical probably distribution: the partition function and how to use it to calculate
energy, entropy, pressure and other thermodynamic functions

5) Photon statistics: thermal (blackbody) radiation

6) Helmholtz free energy, Gibbs free energy, chemical Potential

7) Fermion and Boson statistics (quantum statistical physics)

8) Van der Waals equation of state: phase transitions

The students are to learn how to formulate and solve the problems using methods and
examples learned from the textbook, lectures, and class discussions.

Attendance Policy: Attendance to the lectures is required.

Textbook: “Thermal Physics” by Ralph Baierlein (Wesleyan University), Cambridge
University Press, 1999 (Selected topics from Chapters 1 to 12)


http://catalog.lehigh.edu/search/?P=PHY%20013
http://catalog.lehigh.edu/search/?P=PHY%20021
http://catalog.lehigh.edu/search/?P=PHY%20023
http://catalog.lehigh.edu/search/?P=MATH%20023
http://catalog.lehigh.edu/search/?P=MATH%20032
http://catalog.lehigh.edu/search/?P=MATH%20052
mailto:hdo0@lehigh.edu

Recommended Reading:

Einstein’s Fridge: How the Difference between Hot and Cold explains the Universe, by Paul
Sen, Scribner Simon and Schuster, 2021. Multiple copies of the e-book is available at the
Leigh Library
https://ebookcentral.proguest.com/lib/lehighlibrary-ebooks/detail.action?docID=6503766

Other books (that may be helpful to you by providing a different way to look at some of
the more difficult concepts in the course):

Kittel, Elementary Statistical Physics, 1967

Kittle and Kroemer, Thermal Physics, second edition, Freeman, 1980

Reif, Fundamentals of Statistical and Thermal Physics, Waveland Press, 2009
Swendsen, An Introduction to Statistical Mechanics and Thermodynamic, Oxford, 2012
Tabor, Gases, Liquids and Solids, 3" Edition, Cambridge, 1991

Grading and grade distributions:
Homework/attendance/Quiz: 20%, Hour Exam I: 20%, Hour Exam II: 20%, Final Exam: 40%
Homework and Quizzes:

There will be homework assignments for each lecture. The purpose of the homework is to
encourage students preview course materials before the lectures. The homework will also
serve to inform the instructor about the subject matters with which a majority of students
are having difficulty so more discussions will be devoted to these subject matters.

(1) Homework: due by 10 pm before the next lecture

(2) Instructor’s homework solutions will generally be provided before the due date of
the next homework.

(3) Grading: based more on the effort than the correctness of the answers.

(4) Collaboration with others: students are encouraged to work with each other on
homework assignments.

(5) Consultation with the instructor: the students are encouraged to discuss with the
instructor before as well as after the homework is due

(6) Academic ethics: copying from others in class, from solution sets from previous
years or published solution manual are considered an act of cheating.

Exams: there will be two hour-tests and a final exam
All exams will be conducted in person in class.

Copying from papers of other students and collaborating on exams are obvious forms of
cheating that will be dealt with by referral to the Discipline Committee.

No Makeup Exams: No make-up exams for hour tests or the final exam are given under any
circumstance. If an hour exam is missed for a legitimate reason, the corresponding portion
of the final exam that covers the same course materials will be counted toward the grade
for the missed exam. It will be an incomplete if a final exam is missed, in which case, a
make-up exam will be arranged by the registrar’s office.


https://ebookcentral.proquest.com/lib/lehighlibrary-ebooks/detail.action?docID=6503766

Accommodations for Students with Disabilities

Lehigh University is committed to maintaining an equitable and inclusive community and
welcomes students with disabilities into all of the University’s educational programs. In order to
receive consideration for reasonable accommodations, a student with a disability must contact
Disability Support Services (DSS), provide documentation, and participate in an interactive
review process. If the documentation supports a request for reasonable accommodations, DSS
will provide students with a Letter of Accommodations. Students who are approved for
accommodations at Lehigh should share this letter and discuss their accommodations and
learning needs with instructors as early in the semester as possible. For more information or to
request services, please contact Disability Support Services in person in Williams Hall, Suite 301,
via phone at 610-758-4152, via email at indss@lehigh.edu, or online

at https://studentaffairs.lehigh.edu/disabilities.

Lehigh University Policy on Harassment and Non-Discrimination

Lehigh University upholds The Principles of Our Equitable Community and is committed to
providing an educational, working, co-curricular, social, and living environment for all students,
staff, faculty, trustees, contract workers, and visitors that is free from harassment and
discrimination on the basis of age, color, disability, gender identity or expression, genetic
information, marital or familial status, national or ethnic origin, race, religion, sex, sexual
orientation, or veteran status. Such harassment or discrimination is unacceptable behavior and
will not be tolerated. The University strongly encourages (and, depending upon the
circumstances, may require) students, faculty, staff or visitors who experience or witness
harassment or discrimination, or have information about harassment or discrimination in
university programs or activities, to immediately report such conduct.


mailto:indss@lehigh.edu
https://studentaffairs.lehigh.edu/disabilities

