ECE 329 --- Fields and Waves, I   
· 3 hrs  
· Text: "Fundamentals of Electromagnetics for Electrical and Computer Engineering", by N. N. Rao, Prentice-Hall, 2009.  
· Grading Policy:  
· Homework (weekly) 15%   
· Hour Exams (3 exams) 60 %  
· Final exam 25%  
Lecture-by-lecture outline:  
1. Maxwell’s equations and Lorentz force
2. Static fields, divergence and curl        
3. Electrostatic potential and the Laplacian
4. Poisson’s and Laplace’s equations for electrostatic fields
5. Solution of Poisson and Laplace’s equations in separable coordinate systems
6. Conductors, dielectrics, and polarization    
7. Lorentz-Drude models for conductivity and susceptibility and polarization current  
8. Capacitance, conductance, and quasi-statics
9. Static magnetic fields --- magnetic vector potential  
10. Faraday’s law and induced emf  
11. Inductance 
12. Charge conservation, continuity eqn, displacement current, Maxwell’s equations  
13. Magnetization current, Maxwell’s equations in material media  
14. Wave equation and plane TEM waves in source-free media  
15. d’Alembert wave solutions, radiation from current sheets  
16. Poynting theorem  
17. Electromagnetic boundary conditions at material interfaces
18. Monochromatic waves and phasor notation  
19. Phasor form of Maxwell’s equations;  uniform, time-harmonic plane waves 
20. Polarization of time-harmonic plane waves
21. Time-harmonic plane wave propagation in conducting media  
22. Imperfect dielectrics, good conductors   
23. Wave reflection and transmission  
24. Standing waves, radiation pressure  
25. Plane wave propagation through multi-layered media at normal incidence
26. Transverse electromagnetic waves --- two-conductor electromagnetic waveguide  
27. Distributed circuits, transmission lines and telegrapher’s equations  
28. Bounce diagrams  
29. Multi-line circuits  
30. Periodic oscillations in lossless TL circuits  
31. Input impedance and microwave resonators
32. TL circuits with half- and quarter-wave transformers 
33. Line impedance, generalized reflection coefficient, Smith Chart 
34. Smith Chart examples
35. TL model of plane wave interaction with multi-layered planar media  
36. Smith Chart and VSWR 
37. Smith Chart and impedance matching  
38. Distribution networks  
39. Lossy lines
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