King Fahd University of Petroleum & Minerals
Department of Physics
Physics 505 Classical Electrodynamics I
First Semester 2005 – 2006 (Term 051)

	Catalog Data

	:
	Boundary-Value problems in electrostatic and magnetostatics: dielectric and magnetic media; Maxwell’s equations and conservations laws; waves guides and resonators; simple radiating systems(Credit 3)

	
	
	

	Textbook
	:
	J.D.Jackson, Classical Electrodynamics, Wiley and Sons N.Y. 3rd Edition.

	
	:
	D. Griffith. Introduction to Electrodynamics, Prentice Hall 3rd Edition.

	Reference 
	:
	Panofsky and Philiphs: Morse & Feshbach etc.

	
	
	

	Instructor-Coordinator
	:
	Dr. T.A. Al-Aithan

	
	
	

	Goals
	:
	The course is designed to give graduate students in physics an advance level of understanding in classical electrodynamics and serves as basis for research in this, as well as related fields.  This is a course where the methods of the theoretical physics are simply employed.

	
	
	

	Topics
	
	1. Electrostatics
2. Solution of Boundary-Value Problems by:

a) Methods of Images

b) Expansion  in Orthogonal Functions

3. Boundary Value Problems for Spheres and Cylinders

4. Multipole Expansion: Electrostatic of Macroscopic Media; Dielectrics.

5. Magnetostatics: Boundary Value Problems in Magnetostatics.

6. Time Varying Fields; Maxwell’s Equations: Gauge Transformations, Conservations Laws; Spatial Reflection; Time Reversal; Magnetic Monopole and Dirac’s Quantization Condition.

7. Maxwell’s Equations in Covariant Form.  Transformation Properties of 
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 and 
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 under Lorentz Transformation.

8. Plane Electromagnetic Waves; Reflection and Refraction; Propagation.
9. Dispersive Media, Causality and Karamers-Kroning Relations

	
	
	

	Grading Policy
	:
	The total grade will be based on raw scores with the following distribution:

1. Exam I                    35%

2. Exam II                   35%

3. Homework              30%

Exam I covers chapters 1 – 4; and Exam II covers chapters 5 – 7 and part of 11 (Covariant form of Maxwell’s Equations).


 Lecture Schedule

Physics 505 Classical Electrodynamics I
First Semester 2005 – 2006 (Term 051) 
	Week
	Date
	Ch #
	Topics

	1
	11 Sep.
13 Sep.
	1 
1
	Introduction to Electrostatics 
Green Theorem

	2
	18 Sep.
20 Sep.
	1

1
	Uniqueness Th., Green Function and Boundary Value Problems

Energy Density

	20 Sep. Last day for dropping courses without permanent record

	3
	25 Sep.
27 Sep.
	2
2
	Method of Images
Green Function by Method of Images

	4
	02 Oct.

04 Oct.
	2
2
	Laplace Eqn. in Orthogonal Coordinates
Two Dimensional Potential Problems

	5
	09 Oct.

11 Oct.
	3
3
	Laplace Eqn. in Spherical Polar Coordinates, Legendary Functions and Spherical Harmonics
Application to Boundary – Value Problems

	6
	16 Oct.

18 Oct.
	3
3
	Green function Expansions in Spherical Polar Coordinates 
Laplace Eqn. in Cylindrical Coordinates and Application to Boundary Value Problems

	7
	23 Oct.

25 Oct.
	3
4
	Green Function Expansion in Cylindrical Coordinates 
Multipole Expansion

	27 Oct.-11 Nov. – Id Al-Fitr Brake

	8
	13 Nov.
15 Nov.
	4
4
	Dielectric Media, Electrostic Energy in Dielectric Media
Boundary Value Problems

	9
	20 Nov.
22 Nov.
	4
5
	Molecular Polorizability
Biot and Savart Law, Ampers’s  Law

	10
	27 Nov.
29 Nov.
	5
5
	Vector Potential
Examination # 1

Boundary – Value Problems in Magnetostatics

	11
	04 |Dec.
06  Dec.
	5
6
	Magnetic Moment; Force and Torque
Faraday Law

	12
	11 |Dec.

13 |Dec.
	6
6
	Maxwell’s Equation, Gauge Transformations
Poynting Theorem, Energy and Momentum Conservation

	13
	18 Dec.

20 Dec.
	6
6
	Space-Reflection and Time Reversal
Monopoles and Dirac Quantization Condition

	14
	25 Dec.

27 Dec.
	7
7
	Plane Waves in Non-Conducting Media
Reflection and Refraction

	15
	01 Jan.
03 Jan.
	7
7


	Dispersive Media
Causality, Kramers-Kroning Relations

	22 – 31 Jan. 2006, Final Examination (Exam II)
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