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Foreword

This introductory course in electromagnetism was first a lecture develmpptbf.dr. Frank Linde
who is director of the Dutch Institute for Particle Physics (NIKHEF) nowe Gide line of these
lectures is provided by the book "Introduction to Electrodynamics, Davitiffiths, Prentice Hall,
3rd ed.”. Our experience is that this book is just beyond reach fdryfear university students.
Certainly, parts of this book can be used already in the first year, bytpants. Therefore we
have written the report you are reading now to provide a bridge betwigbrsichool and university
books on this topic. This is also the primary reason that we write in Englisherfieiless, we
strongly recommend to get the book of Griffiths, which is needed in the thad amyway.

An on-line version of the lectures and other documentation can be founteoweb page
http://www.nikhef.nl/user/h73/knem.html

Amsterdam, March 2005. (Revised 2010)



I ntroduction

What are the forces that control the world around you? Your answgraahe united states army
or some fundamentalist group. In fact, thendamental forces that control our world are the

e Gravitational force, known by everybody. This force is fairly weald i seems to rule our
everyday life;

e Weak force, which is responsible for radioactive decay. This forsgdsmger than gravitation
but much weaker than the other forces below;

e Electromagnetic force, which keeps atoms and molecules together and asnside for
almost everything in our everyday life: from mobile phones to processgsuinbody;

e Strong force, which keeps protons and nuclei together.

In this report we concentrate on the electromagnetic force, or moregeariclassical electromag-
netic theory. The classic theory provides a macroscopic descriptionatf@ieagnetic phenomena.
Quantum effects are ignored as well as relativistic effects. This implieshisadescription will fail
at very small distances or high speeds.

We start with electrostatic and magneto-static theory and proceed with timediaierifects,
like induction. On our way through the theory we will deduce (and applyfuheet of Maxwell
equations. Finally we use these equations to derive that electromagneéis, dight, exists. The
set of Maxwell equations represent the complete classical electromativemiiy and, by accident
or not, are relativistic invariant.

At the end of each section, you find a subsection named 'Knowledge lalis.SIn these
subsections the key- definitions and formulas discussed in the corgisgaection are listed. An
overview of the skills you should have acquired is also given.



