EEE 541 –ELECTROMAGNETIC FIELDS & GUIDED WAVES 
Catalog Description: Polarization and magnetization; dielectric, conducting, anisotropic, and semi-conducting media; duality, uniqueness and image theory; plane wave functions, waveguides, resonators, and surface guided waves.

Prerequisites: EEE 341 or equivalent

Course Topics:
1. Fundamental Concepts

a. Maxwell’s Equations

b. Constitution Parameters and Relations
c. Circuit-Field Relations
d. Boundary Conditions
e. Power and Energy
f. Time-Harmonic EM Fields
2. Electrical Properties of Matter

a. Dielectrics, Polarization, and Permittivity

b. Magnetics, Magnetization, and Permeability

c. Current, Conductors, and Conductivity

d. Semiconductors

e. Superconductors

f. A.C. Variations in Materials
3. Wave Equation and Its Solution

a. Wave Equation

b. Solution of Wave Equation

i. Rectangular

ii. Cylindrical

iii. Spherical
4. Wave Propagation and Polarization

a. Transverse Electro-Magnetic Modes (TEM)

b. Polarization
c. Reflection and transmission
i. Normal Incidence

ii. Oblique incidence
d. Polarization Characteristics on Reflection
5. Auxiliary Vector Potentials and Construction of Solutions

a. Vector Potentials A and F
b. Construction of Solutions

i. Transverse Electro-Magnetic (TEM)

ii. Transverse Magnetic (TM)

iii. Transverse Electric (TE)
6. Electromagnetic Theorems and Principles

a. Duality

b. Uniqueness

c. Image

d. Reciprocity and Reaction

e. Volume and Surface Equivalences

f. Induction and Physical Equivalents
7. Rectangular Waveguides and Cavities

a. Rectangular Waveguide

b. Rectangular Cavity

c. Hybrid (LSE and LSM) Modes

d. Partially Filled Waveguide

e. Transverse Resonance Method

f. Dielectric Waveguide

g. Stripline and Microstrip

h. Ridged Waveguide

