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University of Management and Technology

Course Outline
Course code: PH-741                Course title: Advanced Electrodynamics

	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	



Learning Objective:
This course presents an advanced study of classical electrodynamics. It covers electrostatics and magnetostatics in matter, Maxwell’s equations, electromagnetic waves, radiation from time-dependent sources, electromagnetic potentials, and relativistic electrodynamics. The goal is to provide a deep theoretical understanding of electromagnetic phenomena relevant to modern physics.
Learning Methodology:
Lectures with detailed derivations, rigorous problem-solving sessions, graded assignments, and, where possible, computational demonstrations of field configurations. Students will formulate and solve Maxwell’s equations in various geometries and analyze radiation from localized sources.
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%








Recommended Text Books:
1. J.D. Jackson, Classical Electrodynamics, 3rd Edition, Wiley.
2. David J. Griffiths, Introduction to Electrodynamics, 4th Edition, Cambridge University Press.

Reference Books:
1. Panofsky & Phillips, Classical Electricity and Magnetism, Addison-Wesley.
2. Reitz, Milford & Christy, Foundations of Electromagnetic Theory, Addison-Wesley.

Calendar of Course contents to be covered during semester 
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Review of vector analysis and Maxwell’s equations
	Ch. 1

	2
	Electrostatics in vacuum; boundary value problems
	Ch. 2

	3
	Electrostatics in matter; dielectrics and polarization
	Ch. 3

	4
	Magnetostatics; vector potential and magnetic materials
	Ch. 4

	5
	Time-varying fields and Maxwell’s equations in matter
	Ch. 5

	6
	Plane electromagnetic waves in vacuum
	Ch. 6

	7
	Waves in conducting and dielectric media
	Ch. 7

	8
	Waveguides, transmission lines and resonant cavities
	Ch. 8

	9
	Radiation from localized sources; dipole radiation
	Ch. 9

	10
	Multipole expansion and far-field approximations
	Ch. 10

	11
	Lienard–Wiechert potentials and radiation from moving charges
	Ch. 11

	12
	Scattering, absorption and dispersion
	Ch. 12

	13
	Electromagnetic potentials and gauge transformations
	Ch. 13

	14
	Relativistic formulation of electrodynamics
	Ch. 14

	15
	Applications in antennas, optics and plasmas
	Ch. 15

	16
	Contemporary topics and advanced problems
	Ch. 16
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