
Physics 3542
ADVANCED STATISTICAL PHYSICS

Spring 2018
Lecturer: Dr. David Pekker
Office: 218 Allen Hall
Office hours: By appointment
Phone: 624-7553
Email: pekkerd@pitt.edu or pekkerd@gmail.com
Lectures: TuTh 11:00-12:15, Allen Hall 103
Textbook: “Lectures on phase transitions and the renormalization group” Nigel Goldenfeld
www: http://www.davidpekker.phyast.pitt.edu/ASP

Course Description
The exact topics to be covered by the class will depend on the interests of the students. A list of 
possible topics consists of 
-Landau’s paradigm of continuous phase transitions and symmetry breaking
-Ginzburg-Landau theory of superfluidity and superconductivity
-Universality, critical phenomena and the renormalization group 
-Quantum transport and kinetic equations
-Systems out of equilibrium and thermalization 
-Information content of many-body systems
-Numerical Monte Carlo methods
-Tensor networks

Prerequisites
Understanding of basic topics in statistical physics: ensembles, ideal gases, Fermi-Dirac and 
Bose-Einstein statistics will be assumed. Some programming experience will be very helpful. 
You are welcome to use a programming language of your choice — however help with 
debugging will only be provided if you use Mathematica.

Useful References
The broad variety of interesting topics in statistical physics does mean that there is no single 
text book that will be sufficient. As a compromise, I would like everyone to have access to Nigel 
Goldenfeld’s book. In addition these books could be helpful:

R. K. Pathria and P. D. Beale “Statistical Mechanics” — the basics

John Cardy “Scaling and Renormalization in Statistical Physics” — the classic book on the 
renormalization group, all theory students should read it

Landau and Lifshitz “Statistical Physics” Volume 1 and 2 — good description of the Landau 
paradigm (Volume 1) and Ginzburg-Landau theory (Volume 2)
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Leo Kadanoff “Statistical Physics”
Igor Herbut “A Modern Approach to Critical Phenomena” — useful alternative resources 

Homework
Solving problems is an integral part of becoming comfortable with statistical physics so the class 
is encouraged to “just do it”.  However, homework problems should be interesting to the class 
and I will try to find interesting problems for us to solve. However, if you know of a nice problem 
(preferably of the solvable variety) please bring it to the class and we can do it for homework. 
Interesting problems usually require discussion, so bring your questions to class!

Homework will be due every two weeks (at the beginning of class on Thursday). Students must 
contact me about late homework before the due date. I strongly encourage the students to 
discuss homework amongst each other. However, the final write up must be independent. 

Final presentations
Instead of a final exam we will have final presentations on topics that are relevant to statistical 
physics. Presentations can focus either on a published paper, your own research, or an 
interesting problem that you have solved. The goals of the presentations are (1) to broaden the 
experience of the class (2) to practice making presentations (3) to gain deep insight into a 
particular problem. 

Office hours
The best time to find me is immediately following the lecture. If you need to talk to me at some 
other time, please schedule an appointment by email.

Grading scheme and other details
The grade for the class will consists of two components 
(1) Homework — 75% 
(2) Final presentation — 25%

Special accommodations for disability
If you have a disability that requires special testing or other accommodations, you should notify 
both the instructor and the Office of Disability Resources and Services (DRS) as early as 
possible in the term. You may be asked to provide documentation of your disability to determine 
the appropriateness of accommodations. The Office of Disability Resources and Services is 
located in the William Pitt Union, Room 216. If needed, please call (412) 648-7890 (voice) or 
(412) 383-7355 (TTY) to schedule an appointment with them. A comprehensive description of 
the services provided by DRS office can be obtained at their web site (http://
www.studentaffairs.pitt.edu/drswelcome). 
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