PHY2103
SOLID STATE PHYSICS I

1. Course Name
:
Solid State Physics I

2. Course Code/Level:
PHY2103 / PHY3104
3. Credit Units
:
2

4. Brief Description


This first course in solid state physics covers elementary description of crystal structures; diffraction of X-rays by crystals; lattice vibrations; and thermal, dielectric and mechanical properties of solids.

5. Course Objectives:

At the end of the course the student should be able to:

· Describe the different crystal structures;

· Use Bragg’s law to index powder diffraction lines;

· Identify simple crystal structures from their diffraction patterns;

· Calculate heat capacities of solids by using the Einstein’s Debye models; 

· Explain thermal, dielectric and mechanical properties of solids.

6. Course Description:


	Content
	hours

	· Elementary description of crystal structures: crystal periodicity, symmetry elements, crystal classes and crystal structure.
	4

	· Diffraction of X-rays by crystals: Bragg’s law; structure factor, powder diffraction patterns; indexing of powder diffraction lines
	4

	· Lattice vibrations: linear monatomic and diatomic lattices; Brillouin zone; dispersion curves; acoustic and optic modes; infrared absorption in ionic crystals.
	6

	· Thermal properties of solids:  quantization of lattice vibrations – phonons, Einstein and Debye models of lattice heat capacity, thermal conductivity of insulators
	6

	· Dielectric properties of solids: Electronic, ionic and orientation (dipolar) polarizability, dielectric constant, electric susceptibility, resonance absorption in dielectrics.
	6

	· Mechanical properties of solids:  Dislocation, vacancies and interstitials, strength of materials.
	4

	Total
	30


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 Phyics by E.J.K.B. Banda – Distance Educ. Study materials.

Solid State Physics by Ashcroft, N.W. & Mermin, D.N., (1976) – McGraw-Hill.

