University of Jordan
 Solid State Physics       First Semester

Physics Department
         (0302471)
             2012-2013
 Monday-Wednesday 9:30-11:00                                         

I. Lecturer: 
      Dr. Ziad Abu Waar, Office: Phys.115, Email: ziad.abuwaar@ju.edu.jo
            Office Hours: 2:00-3:30 Monday-Wednesday.
II. Recommended Text Book:

Introduction to Solid State Physics, C. Kittel, 8th edition.
III. Selected References:
1. Solid State Physics,Wiley, by J. R. Hook and H. E. Hall.

2. Solid State Physics,by N. W. Ashcroft and N. D Mermin.  
IV. Tentative Course Content: 
1. Crystal Structure: (5 Lectures)
                        Introduction to the course, Periodic structure of solids, Primitive cells,
                        Conventional cells, Lattice types and Lattice vectors, and Simple 
                        crystal structures.
2. Reciprocal Lattice: (4 Lectures)
      Diffraction of waves by crystal, Scattered wave amplitude, Reciprocal
       lattice vectors, and Brillouin zone, Fourier analysis of the basis.
3. Crystal Binding: (4 Lectures)
      Crystals of Inert gases, Ionic crystals, Covalent crystals and Metals.
4. Free Electron Gas: (5 Lectures)
      Energy levels in one dimension, Free electron gas in three

      dimensions, Energy of electron in a box, Electrical conductivity and

      Ohm’s law, Thermal conductivity of metals, and Determination of 
      Fermi energy.
5. Energy Bands: (4 Lectures)
      Free electron model, Bloch functions, Kroning-Penney model, Energy 

      bands from tight-binding, and Energy band structure of 
      semiconductors.
6. Semiconductor Crystals: (3 Lectures)
      Band gap, Light-emission, Effective mass, Electron and hole
      excitations.

7. Lattice Vibrations: (5 Lectures)        

      Vibrations of crystals with monatomic basis, Phonon wave vectors,

      and Phonon dispersion, Inelastic Scattering by phonons.
V. Examinations:
Dates: To be announced later
Grade Distribution:

1- First Exam         20%
2- Second Exam     30%
3- Final Exam        50%
