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Preface

Lecture 1 Introduction to Electricity and Magnetism, Vector
Analysis ([1) : Gradient

Lecture 2 Vector Analysis ([ ): Divergence

Lecture 3 Vector Analysis (1) : Curl

Lecture 4 Electrostatic Field (O )

Lecture 5 Electrostatic Field (O )

Lecture 6 Poisson's Equation and Laplace's Equation

Lecture 7 Solving Laplace's Equation

Lecture 8 Example of Boundary Value Problem: Conducting Sphere ina
Uniform Field

Lecture 9 Electrostatic Images

Lecture 10 Solving Poisson's Equation

Lecture 11 Electric Field in Dielectric Media

Lecture 12 Gauss's Law in Dielectric Media

Lecture 13 Poisson s and Laplace's Equations, Boundary Conditions
in Dielectric Media

Lecture 14 Solving Electrostatic Problems in Dielectric Media
Lecture 15 Microscopic Theory of Dielectrics

Lecture 16 Energy of Electrostatic Field

Lecture 17 Electric Current (1)

Lecture 18 Electric Current (1)

Lecture 19 Magnetic Field of Steady Current

Lecture 20 Vector Potential of Magnetic Field

Lecture 21 Magnctic Ficlcl in Maiier

Lecture 22 Field Equation.and Boundary Conditions

Lecture 23 Magnctic Propcrties of Matter([] )

Lecture 24 Magnctic Propcrties of Matter (OJ )

Lecture 25 Elcctromagnetic Induction

Lccture 26 Magnetic Encrgy

Lccture 27 Slowly Varying Currents (O ): Transient Behavior
Lccture 28 Slowly Varying Currents (O ): Steady-state Behavior
Lecture 29 Resonance in R-L-C Circuit

Lecture 30 Physics of Plasma

Lecture 31 Electro:magnetic Properties of Superconductor
Lecture 32 Maxwell's Equations, Electromagnetic Energy
Lecture 33 Electromagnetic Waves, Boundary Conditions
Lccture 34 The Wave Equation with Sourccs

Lecture 35 Propagation of Plane Wave in Non-conducting Media
Lecture 36 Propagation of Plane Wave in Conducting Media
Lecture 37 Reflection and Refraction of Monochromatic Wave
(4)

Lecture 38 Reflection and Refraction of Monochromatic Wave
@)

Lecture 39 Interference, Waveguide and Cavity Resonator
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Lecture 40 I,inear Response, Harmonic ()scillator Model
Lecture 41 Theory of Electromagnetic Radiation

Lecture 42 Electrodynamics, the Field of Moving Charges
Lecture 43 Basic Postulates and Concepts of Relativistic
Theory

Lecture 44 Covariant F-"orm of Electromagnetic Equations
Lecture 45 Relativistic Mechanics

Lecture 46 Lagrangian Formalism of Elcctromagnetic Field

Page 5



000 0O, tushu007.com
<OO00Ogdods>>

good

O 0O OO O O O The fact that a charge experiences some force from another charge impliesthat there is
"something" surrounding the charge. We call it ".electric field". Itwill be explained later that the electric field (I also
other physical fieldsC] maystore energy, and possess mass, momentum and angular momentum that
arecharacteristic of matter. Thus the electric field should be considered as amatter. In fact, modern physics
considers field and particle as two aspects ofthe same entity, although in classic theory, the field is only considered
as acontinuous medium, which supports and propagates the interaction between twoobjects in space.However,
Einstein went further from the classic concept of field than justto reject an old concept of action at distance. He
emphasized that the field isrelated to the space and time, i.e., if no signal can propagate in "vacuum®, orany
interaction must propagate in some kind of field [ thus the speed ofpropagation is limited(] , then we can
conclude that if there is no field, there willbe no space. In fact, the field is everywhere, or nowhere is absolutely
empty.In this case, space [J and time[J is no longer a simple container of events andprocesses, but is determined
and affected by the processes proceeding in it. Theidea is the foundation of modern theory of relativity.
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