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PHYS 412 Solid State Physics and Applications
Justification: This is a 400-level version of PHYS 512, which will be cross-listed with it.  There is no rational reason that undergraduates with the prerequisites should face any obstacle in taking this course, and in practice the permission to take a graduate course is signed every time.  

Catalog description
412 Solid State Physics and Applications (3:3:0) Prerequisites: PHYS 402 or 502. Crystal structures, binding, lattice vibrations, the free electron model, metals, semiconductors and semiconductor devices, superconductivity, and magnetism.   Same as PHYS 512.
Instructor: Yuri Mishin.
First Offering: Spring 2009
Course Objectives

The objectives of this course are: 

1. familiarize the students with basic concepts and methods of solid state physics
2. develop in students the ability to apply the new knowledge to various physical problems related to materials science, electronic and other areas of technology 

3. provide the background which the students may need to pursue further course work in materials science, nano-electronics and other areas
Tentative syllabus

 Lecture 1:  Crystal structure and atomic binding in solids
 Lecture 2:  Reciprocal lattice and diffraction on waves on solids
 Lecture 3:  Elastic properties of solids

 Lecture 4:  Harmonic theory of atomic vibrations in solids 

 Lecture 5:  Thermal properties of solids. Lattice heat capacity and heat conduction
 Lecture 6:  Electronic structure of solids, the free electron gas

 Lecture 7:  Electronic energy bands in solids
 Lecture 8:  Semiconductors: band structure, electrons, holes, dopants, p-n junstions

 Lecture 9:  Electric conductivity of metals and semiconductors
 Lecture 10: Dielectric and optical properties of solids

 Lecture 11-12: Magnetic properties of solids

 Lecture 13-14: Lattice defects in solids: point defects, dislocations, interfaces

Assignments and examination
Home assignments will be given every week, each consisting of 3-5 problems. The midterm and final exams will each consist of 5-6 problems comparable in difficulty with homework assignments. The students will be allowed to use class notes but not books.
Grades:

    * Homework assignments (30%)

    * Mid-term exam (30%)

    * Final exam (30%)

    * Class participation and discussion (10%)

Suggested Textbooks 
· C. Kittel: Introduction to Solid State Physics, 8th Editions, John Wiley & Sons, 2005. ISBN 047141526X
· Extensive class note provided by the instructor









