PHY 555 Solid State Physics, Fall 2016
Time and Place: Mon Wed Fri, 11:00-11:53 in B-131, the Solid State Seminar Room
Instructor: Laszlo Mihaly, B-145, Laszlo.mihaly@stonybrook.edu
Office hours: Tue 2:00-3:00, Wed 2:00-3:00 and by appointment
Course WEB page: solidstate.physics.sunysb.edu/teaching/phy555
Course description:
This is the first of a two-semester introduction to solid state physics. No previous knowledge of
solid state physics will be assumed, but familiarity with quantum mechanics and E&M is required.
Topics include lattice structure (crystals, symmetry groups, X-ray diffraction) and dynamics
(phonons), thermodynamics and transport (Drude theory, Sommerfeld theory, Boltzmann
equation), band theory (Bloch states, tight binding models), and interactions and symmetry
breaking in solids (magnetism, charge density waves and superconductivity). The mathematics
required for the course is not too advanced, but the course is very fast paced.
Textbook:
For the first 2/3 of the course we will follow “The Oxford Solid State Basics” by Steven H. Simon.
It is highly recommended that you buy this book, because not all material will be covered in
lecture, and regular reading of the book before/after lectures is necessary. It is a good, sometimes
funny book to read with interesting historical notes. The last 1/3 of the course, where we will be
covering interactions and symmetry breakings, will use lecture notes and other books.
Recommended:
“Solid State Physics: Problems and Solutions” by L. Mihaly and M.C. Martin
Each chapter has an introduction with a short summary of topics, concepts and basic equations.
We will use this for Peierls distortion, Charge Density Waves and Nano-scale devices.
“Solid State Physics” by N.W. Ashcroft and N.D. Mermin
A classic introduction to the subject matter, although a bit dated.
Superconductivity.

We will use it for

“Fundamentals of the Physics of Solids” by J. Solyom
Volume I: Structure and Dynamics
Volume II: Electronic Properties
Volume III: Normal, Broken-Symmetry, and Correlated Systems
The most complete, comprehensive and meticulously accurate book ever written on this topic.
Homework:
Each homework will be posted Wednesday afternoon on the course WEB page and due at the
beginning of the lecture the following Monday. We know full well that many of the homework
problems have solutions online. However, it is in your best interest to work out the solutions on
your own, since that is the key to doing well on the midterms/final.
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