Physics 337:  Introduction to Solid State Physics

Spring 2006
M, W, F 1:25-2:15 PM, Phys/Chem 2116
Catalog Description: A study of the forces between atoms, crystal structure, lattice vibrations and thermal properties of solids, free electron theory of metals, band theory of solids, semiconductors and dielectrics.

Instructor: 
Dr. Brian Utter


2132 Physics & Chemistry Building

utterbc@jmu.edu


540-568-4665


Office Hours: M 11-12, T 2-4, W 2:30-3:30, F 11-12 and whenever my door is 


open.  (I’m very serious about having an open door policy.)

Required Text:  The text for this course is The Physics and Chemistry of Solids by Stephen Elliot (Wiley, 1998).  We will primarily cover Chapters 2, 4, 5, & 6. 

A standard text is Introduction to Solid State Physics by Charles Kittel.  If you anticipate a graduate level solid state course in your future, it might be a good idea to pick up a used version (any edition will work) to follow along.  Another good book to consult is Solid State Physics by Ashcroft and Mermin (1976).  It is a classic text more often used for graduate courses, but the concepts and descriptions can be very helpful. 

Prerequisite: Physics 270 is a prerequisite (or co-requisite with permission of instructor). 

Homework:  Homework will be assigned every week or so (around 10 assignments).  You are certainly encouraged to consult with each other, but I expect that whatever you turn in will be your own work.  Homework handed in late will be penalized 20%.  Homework will not be accepted after solutions are distributed.  For both homework and exams, if you anticipate any problems completing an assignment, talk to me beforehand if possible to make other arrangements. 

Exams:  There will be 2 in-class exams and a cumulative final.  Tentative exam dates are Friday, Feb. 16 and Wednesday, March 28.

Final:  The final exam is scheduled for Friday, May 4, 10:30 a.m. - 12:30 p.m.
Grading: 
Homework and class participation 
30% (lowest HW dropped)

Exams (2) 



20% each


Final 




30%

Topics: Despite their great technological importance, the crystalline nature of metals, the thermal and electronic properties of materials, and the understanding of semiconductors are all 20th century discoveries.  The fact that low temperature conduction is a quantum phenomenon or that part per million doping of metals is exploited throughout solid state electronics are just a couple examples of the interesting behavior of solids as we understand them today.  This semester, we will study:

( crystal structure

( wave diffraction / reciprocal lattice

( crystal binding 

( crystal vibrations (phonons)

( thermal properties (more phonons)

( free electron gas / classical description

( energy bands (nearly free electron model)

( semiconductors

( real metals (Fermi surfaces)

( special topics (if time)

Honor Code:  I’m sure it goes without saying, but violations of the JMU honor code will not be tolerated.  

Office of Disability Services: Students with disabilities who require reasonable accommodations to fully participate in course activities and/or meet course requirements must register with the Office of Disability Services (ODS) and contact me to discuss access issues. ODS will provide you with an Access Plan Letter that will verify your need for services and make recommendations for accommodations to be used in my classroom.  ODS is located in the Wilson Learning Center, Room 107; Phone: 568-6705.
