
Contents

Foreword vii

Introduction ix

Chapter 1. Preliminaries 1

1.1. Notions of Vector Analysis 1

1.2. Notions of Mechanics 4

Chapter 2. Electrostatics 7

2.1. The Electric Field 7

2.2. Fields Generated by Lines, Surfaces, and Space Regions 12

2.3. Differential Laws of Electrostatics 20

2.4. Dielectric Media 24

2.5. Conductors 28

2.6. Boundary Problems 32

2.7. Potential Energy 36

2.8. Two-Dimensional Problems of Electrostatics 40

2.9. The Electric Field Outside a Cylinder 44

Chapter 3. Currents and Ohm’s Law 49

3.1. Currents 49

3.2. Resistive Conductors. Ohm’s Law. 52

Chapter 4. Magnetostatics 59

Chapter 5. Electromagnetic Fields Changing in Time 71

5.1. The B asic Laws of Electromagnetism 71

5.2. Magnetic Inductions 75

5.3. Pre-Maxwellian Magnetic Induction 77

5.4. Inductance 79

5.5. Special Induction Loops 81

Chapter 6. Transmission Lines. Method of the Laplace Transformation 87

6.1. Transmission Lines 87

6.2. Undistorted Transmission 90

6.3. The Method of Laplace Transformation 92

6.4. Special Transmission Problems 95

6.5. Extensions of the Method of Laplace Transformations 101

6.6. Heaviside Calculus 103

V



vi CONTENTS

Chapter 7. Electromagnetodynamics of Moving Bodies

and the Principle of Relativity 107

7.1. Extended Magnetic Induction 107

7.2. Maxwell’s Equations with Reference

to a Moving Coordinate System 109

7.3. Maxwell ’ s Equations in Covariant Form 111

7.4. The Principle of Relativity 116

Chapter 8. Electromagnetic Wave Propagation 119

8.1. Propagation with Finite Speed 119

8.2. Initial Value Problems 121

8.3. Huygens’ Principle 125

8.4. Electromagnetic Potentials 126

8.5. The Radiation Problem 128

Chapter 9. The Scattering Problem 135

9.1. Bundles and Packets of Plane Waves 135

9.2. Scattering Induced by a Conductor 136

9.3. Scattering of Electromagnetic Waves 140

References 145


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]


