COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10EKO02

ELECTROMAGNETISM II

Lectures (theory and exercises) 5 7

Special Background

No

Greek

Yes, in the English language for Erasmus students
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(2) LEARNING OUTCOMES

Upon successful attendance and completion of the course, the student is able —in combination with
the knowledge acquired by the Physics Il and Electromagnetism | courses —to understand using
numerous examples and applications, the principles of the fundamental electromagnetic interaction.
The course aims to:

Provide the student with the necessary mathematical skills in order to solve complex problems of
electrodynamics resulting from the time dependent sources (moving charges and currents).

Usage of the above techniques to understand related dynamic phenomena of the production and
propagation of electromagnetic waves.

The course aims at the following general competences:

Search for, analysis and synthesis of data and description of phenomena using the fundamental
equations of electrodynamics (Maxwell equations)
Working independently

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Time management

Creativity

Self control skills

Meeting Deadlines and Keeping Schedules
Problem solving




(3) SYLLABUS

e  Applications of Maxwell’s equations, electromagnetic potentials and Coulomb and Lorenz
gauges.

Maxwell's stress tensor, energy-momentum conservation.

Electromagnetic waves in dielectrics and conductors, dispersion.

Waveguides, resonant cavities and transmission lines.

Electromagnetic radiation, electric and magnetic dipole radiation (Lienard-Wiechert potentials,
fields from moving charges).

e Radiation reaction.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology),
eclass platform

Lectures 52
Exercises 13
Individual Study/ Study and 80

Analysis of bibliography /
Preparation

Writing reports/ essays 27
Exams 3
Course Total 175

Final written exams in Greek
Homeworks with problems to solve




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography (given through the EYDOXUS platform):

e Introduction to Electrodynamics, D. Griffiths, translated in Greek (2004) 16pupa Texvoloyioag
kat Epeuvag-Navemniotnuiakeg ekdooelg Kprtn (Kwd. Eus. 22691598)

Other
® (lassical Electrodynamics, J. D. Jackson (John Wiley & Sons inc.)
® Electromagnetism, G. L. Pollack, & D. R. Stump (Addison-Wesley)
L] Modern Electrodynamics, A. Zandwill (Cambridge University Press)




