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Upon successful completion of this course module, students are expected to:
1. List the different types of EM field sources and explain what kind of Electric,
Magnetic or Electromagnetic fields originate from each type of source.
2. Explain the qualitative conclusions arising from the Maxwell equations
3. Compute Electric, Magnetic or Magnetic fields using both the Integral and the
Differential form of the Maxwell Equations.
4. Describe the wave equation in media with and without sources / losses.
5. Explain how a plane wave satisfies the wave equation in media with and
without field sources / losses.
6. List the basic wave propagation mechanisms such as free space propagation,
reflection, transmission, diffraction, scattering.
7. Explain the key characteristics of the above mentioned propagation
mechanisms with respect to the field amplitude, the field phase and the direction
of wave propagation.
8. Compute the field amplitude, the field phase and the direction of wave
propagation taking into account the above mentioned propagation mechanisms.
9. Discuss the potential presence of the different propagation mechanisms in
different types of radio links.
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recommended
N/A
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components
module description Theory
1. Field Sources (electrical charges, magnetic dipoles, DC and AC currents) and
Electric, Magnetic and Electromagnetic fields.
2. Integral Maxwell Equations: Gauss Law Electric and Magnetic Fields.
3. Integral Maxwell Equations: Faraday and Ampere - Maxwell Laws.
4. Computing Electric, Magnetic and Electromagnetic fields using the Integral
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5.
6.
7.
8.
9.
10.
11.
12.
13.

Maxwell equations’ formalism.
Differential Maxwell equations and Boundary Conditions.
Computing Electric, Magnetic and Electromagnetic using the differential
Maxwell equations’ formalism.
Wave Equation in lossless / lossy media with or without sources. The plain
wave as a solution of the wave equation.
Overview Presentation of the basic EM wave propagation mechanisms
Free Space Propagation
Reflection and Transmission from a plane interface
Diffraction and Fresnel zones.
Scattering from small obstacles and rough surfaces
Radio link types and Propagation Mechanisms

Laboratory
N/A
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Learning Activity

Load (hours)

Lectures
Reading of books and papers
Self study and preparation for
the exams
Total

52
16
52

Option A
Final exam (80% )
Homework (20%)
Option B
Final Exam (100%)
Greek and English
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