
PHYS 441 Course Outline
Instructor: Steve Pressé

Scientific Program
Grading: 20% 1 Midterm, 50% Problem Sets, 30% Final.

The lowest problem set (out of 11) will not be counted toward your final grades. For this reason, few if any excuse will
be accepted for late or missing problem sets.

We will deal on a case-by-case basis with extenuating circumstances.

Problem Sets: New problem sets will be made available after the previous one is submitted. The due date and time
will be listed on the problem set. Problem sets are due anytime before the first 5 mins of class on the due date and
the full solutions will be made immediately available; late problem sets are not accepted. Please submit problem sets
via Canvas as a pdf file or in common image formats (jpg, png, etc). Each problem set should be one pdf. Whatever
format you choose, please make sure that all your handwriting can be easily recognized.

All computational problems in the problem sets are optional. We have a Mathematica tutorial available online to help
you get started. Students intending to pursue Physics in graduate school should feel compelled to complete them.
They will not be graded but full solutions will be provided.

Study Groups: Students can form study groups to work on their problem sets. The names of the study group members
should be made available on the top of your problem set. All students must write-up their own solutions.

Attendance: Class attendance is strongly encouraged.

Midterm and final: Practice midterms (and finals) will be made available online. In previous years, we had 2 midterms.
Now we only have one per semester. As such, you can ignore the fact that practice midterms may be labeled as
midterm 1 and midterm 2.

The midterm will be intended to be completed in one class period. It will be held on Oct 29th.

The final date and time is scheduled by the University (sometime between 12/6-12/11).

Class Place and Time:
M W F–13:30-14:15–PSF 123

Office Hours:
Instructor Office Hours, Monday & Tues. 8:00-8:45, Instructor Zoom ID: 7941684262.
TA (Maxwell Schweiger, mcschwei@asu.edu) Office Hours, Weds. & Thurs. 12:00-12:45, TA Zoom ID: 6487225963.
Or by email request - Steve Pressé (Instructor), spresse@asu.edu.

Required text:
Schroeder, An Introduction to Thermal Physics, 2000.

Helpful/fun texts:
Kittel and Kroemer, Thermal Physics, 1980.
Hogg and Tanis, Probability and Statistical Inference, 2001.
Bishop, Pattern Recognition and Machine Learning, 2006.



Class Schedule–Subject to Minor Changes

Thermo

Week 1: Ideal gas, First law, heat capacities (textbook 1.2, 1.4-1.6)

Week 2: Same as above

Week 3: Carnot Engine, Second law, entropies of mixing (4.1-4.2, 2.1, 2.4-2.6)

Week 4: Temperature, equilibrium and potentials (3.1-3.2, 3.4-3.6)

Week 5: Enthalpy, Helmholtz free energy, Gibbs free energy, Maxwell and cyclic relations (5.1-5.2)

Week 6: Same as above + Polymer entropy, Phase transformations (5.3)

Probability and statistics

Week 7: Continuous and discrete random variables, coin flips, Stirling’s approx. and distributions.

Week 8: Probabilities, manipulating probabilities, CDFs, fundamental theorem of simulation, moments, central limit
theorem.

Week 9: Manipulating probabilities and parameter estimation.

Statistical Mechanics

Week 10: Maximum entropy, density estimation, and sampling problems.

Week 11: Boltzmann statistics and partition functions for discrete systems.

Week 12: Boltzmann weights and partition functions for continuous systems.

Week 13: Classical statistical mechanics (6.5-6.7).

Week 14: Same as above + Monte Carlo, Metropolis-Hastings.

Week 15: Quantum statistics, bosons and fermions.

Week 16: Applications of quantum statistics.



University Notes

COVID Notes

Consistent with CDC guidelines for colleges and universities, ASU strongly recommends that everyone wear a face
cover when inside a university building.

Face coverings are required in all classrooms and teaching or research labs.

Please take a moment and review ASU’s face covering policy face covering policy.

Here is what more to expect for the fall.

Attendance and participation in class activities is an essential part of the learning process, and students are expected
to attend class regularly. Some absences are, however, unavoidable. Excused absences for classes will be given
without penalty to the grade in the case of (1) a university-sanctioned event [ACD 304-02]; (2) religious holidays [ACD
304-04; a list can be found here https://eoss.asu.edu/cora/holidays ]; (3) work performed in the line-of-duty according
[SSM 201-18]; and (4) illness, quarantine or self-isolation related to illness as documented by a health professional.

Students are not required to report the specific reason for their illness. Documentation may simply indicate that they
require accommodation.

Anticipated absences for university-sanctioned events, religious holidays, or line-of-duty activity should be communi-
cated to the instructor by email at least 2 weeks before the expected absence.

Absences for illness, quarantine or self-isolation related to illness should be documented by a health professional and
communicated to the instructor as soon as possible by email.

Excused absences do not relieve students from responsibility for any part of the course work required during the
period of absence. Faculty will provide accommodations that may include participation in classes remotely, access to
recordings of class activities, and make-up work.

If there is a disagreement as to whether an absence should be accommodated, the instructor and student should
contact the academic unit chair immediately for resolution.

https://www.asu.edu/about/fall-2021#face-coverings
https://www.asu.edu/about/fall-2021


Notes from the Administration

Academic Conduct and Integrity:

Students are entitled to receive instruction free from interference by other members of the class. An instructor may
withdraw a student from the course when the student’s behavior disrupts the educational process per Instructor With-
drawal of a Student for Disruptive Classroom Behavior. The Office of Student Rights and Responsibilities accepts
incident reports from students, faculty, staff, or other persons who believe that a student or a student organization may
have violated the Student Code of Conduct.

Academic honesty is expected of all students in all examinations, papers, laboratory work, academic transactions
and records. The possible sanctions include, but are not limited to, appropriate grade penalties, course failure
(indicated on the transcript as a grade of E), course failure due to academic dishonesty (indicated on the tran-
script as a grade of XE), loss of registration privileges, disqualification and dismissal. For more information, see
http://provost.asu.edu/academicintegrity. Additionally, required behavior standards are listed in the Student Code of
Conduct and Student Disciplinary Procedures, Computer, Internet, and Electronic Communications policy, and out-
lined by the Office of Student Rights & Responsibilities. Anyone in violation of these policies is subject to sanctions.

https://clas.asu.edu/resources/academic-integrity-resources
https://clas.asu.edu/resources/disruptive-behavior

Student and Faculty Conduct:

Title IX is a federal law that provides that no person be excluded on the basis of sex from participation in, be denied
benefits of, or be subjected to discrimination under any education program or activity. Both Title IX and university
policy make clear that sexual violence and harassment based on sex is prohibited. An individual who believes they
have been subjected to sexual violence or harassed on the basis of sex can seek support, including counseling and
academic support, from the university. If you or someone you know has been harassed on the basis of sex or sexually
assaulted, you can find information and resources at https://sexualviolenceprevention.asu.edu/faqs.

As a mandated reporter, I am obligated to report any information I become aware of regarding alleged acts of sexual
discrimination, including sexual violence and dating violence. ASU Counseling Services, https://eoss.asu.edu/counseling
is available if you wish to discuss any concerns confidentially and privately. ASU online students may access 360 Life
Services, https://goto.asuonline.asu.edu/success/online-resources.html.

Accessibility Statement:

In compliance with the Rehabilitation Act of 1973, Section 504, and the Americans with Disabilities Act as amended
(ADAAA) of 2008, professional disability specialists and support staff at the Disability Resource Center (DRC) facili-
tate a comprehensive range of academic support services and accommodations for qualified students with disabilities.
Qualified students with disabilities may be eligible to receive academic support services and accommodations. Eligibil-
ity is based on qualifying disability documentation and assessment of individual need. Students who believe they have
a current and essential need for disability accommodations are responsible for requesting accommodations and pro-
viding qualifying documentation to the DRC. Every effort is made to provide reasonable accommodations for qualified
students with disabilities. Qualified students who wish to request an accommodation for a disability should contact the
DRC by going to https://eoss.asu.edu/drc, calling (480) 965-1234 or emailing DRC@asu.edu. To speak with a specific
office, please use the following information:
ASU Online and Downtown Phoenix Campus
University Center Building, Suite 160
602-496-4321 (Voice)
Polytechnic Campus
480-727-1165 (Voice)
West Campus
University Center Building (UCB), Room 130
602-543-8145 (Voice)
Tempe Campus
480-965-1234 (Voice)


