PHY3103

SOLID STATE PHYSICS II

1. Course Name
:
Solid State Physics II

2. Course Code/Level:
PHY3103

3. Credit hours
:
3

4. Course Description

This course builds on the Solid State Physics I course. It covers the free electron theory of metals, introduction to band theory of solids, magnetic properties of solids and an introduction to superconductivity.
5. Course Objectives

By the end of the course, the student should be able to:

· Formulate the basic principle of electrical and thermal conduction in solids.

· Describe the Hall effect and its applications in semiconductors

· Illustrate the band theory of solids, and explain the difference between metals, insulators and semiconductors.

· Distinguish between the various types of magnetic materials. 

· Explain the important role of the magnetic materials in technology.

· Relate the properties of superconductivity and the Meissner effect with material structures.
6. Course Outline

	Content
	hours

	· The free electron theory of metals: Electron gas, electronic specific heat, electrical and thermal conduction, Hall effect, dielectric response.
	10

	· Introduction to band theory of solids: Metals, insulators and semiconductors; application of the band theory to semiconductors.
	8

	· Magnetic properties of solids: diamagnetism and paramagnetism; ferromagnetic, anti-ferromagnetic and ferromagnetic order.
	12

	· Introduction to superconductivity: experimental survey of properties of superconductors – the Meissner effect (type I and type II superconductors), heat capacity, energy gap; high Tc-superconductors; Applications of superconductivity.
	15

	Total
	45


7. Mode of Delivery:
This course is mainly lecture based, with occasional tutorials to allow for student-lecturer interaction and solving problems together.

8. Reading List

“ Introduction  to solid state physics”, by Charles Kettel;  John Wiley and Sons, Inc.  Seventh Edition, 1996.


“Solid state physics”, by J.S. Blakemore, Cambridge University Press, 1985.

“ Solid-state Physics, An introduction to theory and Experiment”,  by Harald Ibach- Hans Luth. Narosa Publishing House, New Delhi, Madras,1992.

