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To Michael Faraday, who performed the
pioneering experiments,

To James Clerk Maxwell, who used them to
formulate the all-encompassing theory
of electromagnetics, and

To Heinrich Hertz, whose experiments validated
the theory and gave us wireless.
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PREFACE

With the explosive growth of wireless technology and with less time available in
curricula, this book is structured to get to practical applications early. The first five
chapters form the basic core with the last five providing supplementary material
that can be used as desired. The book is designed for a one-semester or two-quarter
course with a variety of assignment options. A few assignment schedules are given
on page xix.

The book has 11 chapters:

Chapter 1. Introduction. Explains the language of electromagnetics and gives an
introduction to vector analysis.

t‘hapter 2. Electric and Magnetic Fields. Provides a concise but thorough intro-
duction to the fundamental concepts culminating in Maxwell’s equations.

Chapter 3. Transmission Lines. Explains them from both circuit and field view-
points with early reference to the ubiquitous microstrip line. Discusses matching
and the propagation of both continuous signals and short pulses.

Chapter 4. Wave Propagation, Attenuation, Polarization, Reflection, Refraction
and Diffraction. Waves in space and their interaction with media are discussed
with analogies to wave behavior on transmission lines.

Chapter 5. Antennas, Radiation, and Wireless Systems. Basic antenna concepts are
followed by array theory and the design of over two dozen types of antennas with
many applications to wireless systems. The many topics include pulsed and doppler
radar, global position systems, and passive remote sensing.

Chapter 6. Electrodynamics. Gives a concise treatment of particle dynamics and
the operation of cathode-ray-tubes, motors and generators both mechanical and Hall.

xvi



PREFACE XVii

Chapter 7. Dielectric and Magnetic Materials. Provides further information about
dielectric and magnetic materials with sections on dielectric polarization, magneti-
zation, and hysteresis.

Chapter 8. Waveguides, Resonators, and Fiber Optics. Covers wave propagation in
rectangular and circular guides, along dielectric sheets and fibers and waves trapped
inside a resonator.

Chapter 9. Bioelectromagnetics. A short but important chapter on the electromag-
netics of living systems, radiation hazards, and related environmental issues.

Chapter 10. Electromagnetic Effects in High-Speed Digital Systems. Another short
but important chapter with insights into the role of electromagnetics in the design
and proper operation of high-speed digital systems. Includes a discussion of elec-
tromagnetic interference (EMI), electromagnetic compatibility (EMC), government
regulations and testing procedures.

Chapter 11. Numerical Methods. An important chapter on repetitive Laplace or
the finite difference method, the integral equation and the moment method, finite
element, and other methods. These are accompanied by computer programs in
Appendix C.

Appendixes. Include tables of units, material constants, mathematical formulas,
computer programs, and other useful relations.

The format of this edition is modular. Explanatory material is typically fol-
lowed by a worked example and problems with answers. At the end of each chapter
are many additional problems and also a few instructive projects that may be as-
signed with or without extra class credit.

It would not have been possible to prepare this edition without the dedicated as-
sistance of Dr. Erich Pacht, who has been involved in all aspects of the editorial
process. Dr. Jerry Ehman has provided great assistance in proofing both text and
problems. We have also benefited from the comments and suggestions of many
others who have read all or parts of the manuscript. These include: Richard
Mallozzi, University of California, Berkeley; Professor Benedikt Munk, Ohio
State  University; and the McGraw-Hill reviewers Professors Jim Akers,
Mississippi State University; Brian Austin, Liverpool University; Keith Carver,
University of Massachusetts; Elbadawy Elsbarawy, Arizona State University;
Haralambos Kritikos, University of Pennsylvania; Raymond Luebbers, Penn-
sylvania State University; Irene Peden, University of Washington; and Andrew
Peterson, Georgia Institute of Technology. The McGraw-Hill editors and supervisors
Lynn Cox, Nina Kreiden, Betsy Jones, Emily Gray, and Kimberly Schau were most
helpful.
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Finally, John Kraus thanks his wife, Alice, for her patience, encouragement, and
dedication through all the years of work it has taken, and Daniel Fleisch thanks Jill
for her constant support.

Supplementary material, new examples, and projects are available on the
book’s Web site: www.elmagS.com.

A word about wireless. After Heinrich Hertz first demonstrated radiation from anten-
nas, it was called wireless (German: drahtlos, French: sans fils). And wireless it was
until broadcasting began about 1920 and the word radio was introduced. Now wire-
less is back to describe the many systems that operate without wires as distinguished
from radio which to most persons now implies AM or FM.



SUGGESTED ASSIGNMENTS ~ XIX

Suggested Assignments
8 pages per class day (avg.)

One Semester Two Quarters "
Chapter Days/Chapter Days/Chapter
3 3
2 9 9
3 5 Second quarter
Exam 1 Exam 1 r —A —
4 9 Basics 9 i)p tlonai
12 2 10 10 10
Exam 1 Exam 1
30
6 Optional 3 3 3
N I First
7 2 quarter 5 6 5
Exam 1 1 1
2 4 5 3
9 2 2 1
10 2 2 1
11 4 2 5
Exam 1 1 1 Exam 1 1 l
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