Physics 380 Thermal and Statistical Physics
Fall Semester 2008
Instructor: Dr. Dennis C. Henry
Office: Olin 213
Textbook: Statistical Physics (Second Ed.) by F. Mandl, (Wiley, 1988)
Office Hours: MWF 10:30-11:20 AM; Tuesday 9:00- 9:50; chapel and other times by appointment
Course Description and Objectives
In this course we develop the laws and concepts of equilibrium thermodynamics and both classical
and quantum statistical mechanics from the microscopic dynamics of many-particle systems. We
apply the theory to black body radiation, heat capacities and electronic properties of solids, low
temperature physics, white dwarf stars, Bose-Einstein condensates and other important systems.
This course builds on the introduction to thermodynamics presented in PHY-220 Classical Physics
II, on the introduction to quantum theory and statistical physics from PHY-260 Modern Physics, and
on an understanding of topics in analytical mechanics from PHY-300 Mechanics. Multivariable
calculus and partial derivatives are used throughout. This course is designed to prepare students for
further studies in theoretical and experimental physics, materials science, and electrical and
mechanical engineering.
Course Policies and Evaluation
1. Class Meetings: The class will meet three times per week for lecture, class discussion,
homework review, and exams. Students will be expected to read the assigned text sections
before coming to class, and will be held responsible for informing themselves of all
announcements and assignments made in the classroom and via e-mail. Regular and prompt
attendance at all class meetings is expected. Students must advise the instructor in writing
during the first week of class of any scheduled athletic, music, or other college activities that will
require their absence during the semester. Such written notice does not imply a waiver of course
requirements or an agreement to reschedule exams or due dates for assignments.
2. Homework: Problems will be assigned on a chapter basis and will be graded by the instructor.
Late homework will be accepted at the discretion of the instructor, with some reduction in credit.
Homework is an individual, not a group assignment. No significant collaborations on homework
are permitted. Evidence of significant collaborations may result in deductions in recorded credit
and application of the College’s Academic Honesty policies. Students are encouraged to consult
the instructor with questions about homework problems or interpretations of Academic Honesty.
3. Exams: There will be three one-hour exams and a two-hour comprehensive final exam. There
will be no separate mid-term exam.
4. Evaluation:

Hour exams
Final exam
Homework

55%
25%
20%

Assignment of the final letter grade will also take into account the instructor's subjective
evaluation of the student's attendance, class preparation and participation, thoroughness, pattern
and quality of independent work, and evidence of improvement.
(continued on back)

6. Incompletes: A grade of Incomplete will only be given when course requirements are not
completed due to circumstances beyond the control of the student. [College policy]
7. Topics and Exam Coverage:
First Law of Thermodynamics
Second Law of Thermodynamics
Paramagnetism
Second Law II

1.1 thru 1.3
2.1 thru 2.5
3.1 thru 3.3
4.1 thru 4.5, 4.7

FIRST HOUR EXAM
Simple Thermodynamic Systems
The Heat Capacity of Solids
The Perfect Classical Gas

5.1 thru 5.6
6.1 thru 6.3; Appendix B
7.1 thru 7.7

SECOND HOUR EXAM
The Perfect Quantal Gas I
Black-body Radiation
The Perfect Quantal Gas II

9.1 thru 9.3
10.1 thru 10.4
11.1, 11.2, 11.4 thru 11.8

THIRD HOUR EXAM
White Dwarf Star
Shu and Van Horn references
Readings from recent journals. A short review paper on Bose-Einstein condensation experiments
will be assigned.
COMPREHENSIVE FINAL EXAM
8. Suggested References:
Fundamentals of Statistical and Thermal Physics by Fred Reif (McGraw-Hill, 1965). This text
has been used in PHY-380 by other faculty and is frequently encountered in senior-level and
first-year graduate courses. Good source of problems. It is somewhat more mathematical than
Mandl. However, the notation and formalism can be confusing in places. We will make use of
one section of it during our study of blackbody radiation. Copy in OHS 215 library.
Thermal Physics (2nd Ed.) by Charles Kittel and Herbert Kroemer, (Freeman, 1980). This text
also has been used in PHY-380, by Tom Huber.
Thermodynamics and an Introduction to Thermostatistics (2nd Ed.) by Herbert B. Callen, (Wiley,
1985). With more emphasis on classical thermodynamics and somewhat less on statistical
mechanics, this text has largely replaced the book by Zemansky & Dittman for courses with this
balance of topics.
Problems and Solutions on Thermodynamics and Statistical Mechanics/compiled by the physics
coaching class, University of Science and Technology of China; edited by Yung-Juo Lim. Good
source of worked-out problems. In main library.

