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PHYSICS 432
INTRODUCTION TO SOLID STATE PHYSICS 

FALL SEMESTER 2007  (TERM 071)
INSTRUCTOR:


Dr. Mohammad Faiz



Office: 
6-232

X 2284


Lab:

6-252

X 4105 


E-mail:

mmfaiz@kfupm.edu.sa
Website:
http://faculty.kfupm.edu.sa/PHYS/mmfaiz 
CATALOG DESCRIPTION:






       (3-0-3)

Introductory concepts in crystal diffraction and the reciprocal lattice; Crystal bonding; Lattice vibrations; Thermal properties of insulators; Free electron theory of metals; Band theory; Semiconductors, Introduction to superconductivity.

PREREQUISITE:
PHYS 401 "Quantum Mechanics and Applications I"

TEXTBOOK:
C. Kittel, "Introduction to Solid State Physics" (7th ed. - 1996)  

REFERENCES:
Hook & Hall "Solid State Physics" (1991)

Christman, "Fundamentals of Solid State Physics" (1988)



Ashcroft & Mermin "Solid State Physics" (1976)




"Solid State Simulations"  http://pages.physics.cornell.edu/sss/sss.html 

http://www.chem.ox.ac.uk/icl/heyes/structure_of_solids/Lecture1/Lec1.html#anchor2 


http://www.physics.brocku.ca/courses/4p70/LectureNotes/4p70chap1lect2b.pdf 


http://www.chem.qmul.ac.uk/surfaces/scc/scat1_1b.htm 

http://www.phy.tu-dresden.de/%7Efermisur/ 
http://hyperphysics.phy-astr.gsu.edu/hbase/solids/supcon.html#c1 

GRADING POLICY:

Homeworks/Quizes

30%


Mid-term Exam

30%


Final Exam


40%
PHYS 432
WEEKLY SCHEDULE  (TERM 071):

WEEK
TOPICS

1&2
Chapter 1: Crystal Structure - Lattice & unit cell; Symmetry considerations and Bravais lattices; Miller indices, Simple crystal structures; Review problems.

3&4
Chapter 2: Reciprocal Lattice – Brillouin zone; Diffraction & Bragg's law; Laue equations & Ewald sphere; Fourier analysis, Structure factor & Atomic form factor; Review problems.

5
Chapter 3: Crystal Binding  - Cohesive energy & Vander wall's bond; Ionic crystals & Madelung energy; Covalent, Metallic, and Hydrogen bonds; Atomic and Ionic radii; Review problems.

6
Chapter 4: Crystal Vibrations – Quantization of elastic waves (Phonons) & model for lattice vibrations; Monatomic and Diatomic chain lattices; Review problems.

7&8
Chapter 5: Thermal Properties - Heat capacity of phonon, classical & quantum mechanical treatments; Einstein and Debye models of density of states; Thermal conductivity & 3-phonon processes; Review problems.

9&10
Chapter 6: Free Electron Gas – Failure of classical theory; Free electron theory; Heat capacity of electron; Electrical and Thermal conductivity of metals; Hall effect, Limitations of free electron theory; Review problems.

Monday 26 November 2007

  MID-TERM  EXAM
    (Chapters   1-5)
11&12
Chapter 7: Energy Bands - Nearly free electron model; Block function; Kronig-Penny model; 3 zone schemes and empty lattice approximation; Number of orbitals in a band, Fermi surface distortion and Van Hove singularity; Review problems.

13&14
Chapter 8: Semiconductors - Introduction; Equation of motion; Effective mass; Intrinsic carrier concentration; Impurity conductivity; Review problems.

15
Chapter 12: Superconductors – Introduction; Experimental survey; Theoretical survey; High-Tc superconductors.
Wednesday 23 January 2008
7:00 pm 
FINAL EXAM
(Chapters 1-8 & 12)
