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William H. Hayt, Jr. (deceased) received his B.S. and M.S. degrees at Purdue Uni-
versity and his Ph.D. from the University of Illinois. After spending four years in
industry, Professor Hayt joined the faculty of Purdue University, where he served as
professor and head of the School of Electrical Engineering, and as professor emeritus
after retiring in 1986. Professor Hayt’s professional society memberships included
Eta Kappa Nu, Tau Beta Pi, Sigma Xi, Sigma Delta Chi, Fellow of IEEE, ASEE, and
NAEB. While at Purdue, he received numerous teaching awards, including the uni-
versity’s Best Teacher Award. He is also listed in Purdue’s Book of Great Teachers, a
permanent wall display in the Purdue Memorial Union, dedicated on April 23, 1999.
The book bears the names of the inaugural group of 225 faculty members, past and
present, who have devoted their lives to excellence in teaching and scholarship. They
were chosen by their students and their peers as Purdue’s finest educators.

A native of Los Angeles, California, John A. Buck received his B.S. in Engineering
from UCLA in 1975, and the M.S. and Ph.D. degrees in Electrical Engineering from
the University of California at Berkeley in 1977 and 1982. In 1982, he joined the
faculty of the School of Electrical and Computer Engineering at Georgia Tech, and is
now Professor Emeritus. His research areas and publications have centered within the
fields of ultrafast switching, nonlinear optics, and optical fiber communications. He is
the author of the graduate text Fundamentals of Optical Fibers (Wiley Interscience),
which is in its second edition. Dr. Buck is the recipient of four institute teaching
awards and the IEEE Third Millenium Medal.
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The printing of this book occurs one year short of 60 years since its first edition,
which was at that time under the sole authorship of William H. Hayt, Jr. In a sense,
I grew up with the book, having used the second edition in a basic electromagnetics
course as a college junior. The reputation of the subject matter precedes itself. The
prospect of taking the first course in electromagnetics was then, as now, a matter
of dread to many if not most. One professor of mine at Berkeley put it succinctly
through the rather negative observation that electromagetics is “a test of your ability
to bend your mind”. But on entering the course and first opening the book, I was
surprised and relieved to find the friendly writing style and the measured approach
to the subject. This for me made it a very readable book, out of which I was able to
learn with little help from my instructor. I referred to the book often while in grad-
uate school, taught from the fourth and fifth editions as a faculty member, and then
became coauthor for the sixth edition on the retirement (and subsequent untimely
death) of Bill Hayt. To this day, the memories of my time as a beginner are vivid, and
in preparing the sixth and subsequent editions, I have tried to maintain the accessible
style that I found so encouraging and useful then.

Over the 60-year span, the subject matter has not changed, but emphases have. In
universities, the trend continues toward reducing electrical engineering core course
allocations to electromagnetics. This is a matter of economy, rather than any belief in
diminished relevance. Quite the contrary: A knowledge of electromagnetic field the-
ory is in the present day more important than ever for the electrical engineer. Exam-
ples that demonstrate this include the continuing expansion of high-speed wireless
and optical fiber communication. Additionally, the need continues for ever-smaller
and denser microcircuitry, in which a command of field theory is essential for suc-
cessful designs. The more traditional applications of electrical power generation and
distribution remain as important as ever.

I have made efforts to further improve the presentation in this new edition.
Most changes occur in the earlier chapters, in which much of the wording has
been shortened, and several explanations were improved. Additional introductory
material has been added in several places to provide perspective. In addition, all
chapters are now subsectioned, to improve the organization and to make topics
easier to locate.

Some 100 new end-of-chapter problems have been added throughout, all of which
replaced older problems that I considered well-worn. I have retained the previous sys-
tem in which the approximate level of difficulty is indicated beside each problem on
a three-level scale. The lowest level is considered a fairly straightforward problem,
requiring little work assuming the material is understood; a level 2 problem is con-
ceptually more difficult, and/or may require more work to solve; a level 3 problem is
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considered either difficult conceptually, or may require extra effort (including possibly
the help of a computer) to solve.

As in the previous edition, the transmission lines chapter (10) is stand-alone,
and can be read or covered in any part of a course, including the beginning. In
it, transmission lines are treated entirely within the context of circuit theory; wave
phenomena are introduced and used exclusively in the form of voltages and currents.
Inductance and capacitance concepts are treated as known parameters, and so there is
no reliance on any other chapter. Field concepts and parameter computation in trans-
mission lines appear in the early part of the waveguides chapter (13), where they play
additional roles of helping to introduce waveguiding concepts. The chapters on elec-
tromagnetic waves, 11 and 12, retain their independence of transmission line theory
in that one can progress from Chapter 9 directly to Chapter 11. By doing this, wave
phenomena are introduced from first principles but within the context of the uniform
plane wave. Chapter 11 refers to Chapter 10 in places where the latter may give
additional perspective, along with a little more detail. Nevertheless, all necessary
material to learn plane waves without previously studying transmission line waves is
found in Chapter 11, should the student or instructor wish to proceed in that order.

The antennas chapter covers radiation concepts, building on the retarded po-
tential discussion in Chapter 9. The discussion focuses on the dipole antenna, indi-
vidually and in simple arrays. The last section covers elementary transmit-receive
systems, again using the dipole as a vehicle.

The book is designed optimally for a two-semester course. As is evident, statics
concepts are emphasized and occur first in the presentation, but again Chapter 10
(transmission lines) can be read first. In a single course that emphasizes dynamics,
the transmission lines chapter can be covered initially as mentioned or at any point in
the course. One way to cover the statics material more rapidly is by deemphasizing
materials properties (assuming these are covered in other courses) and some of the
advanced topics. This involves omitting Chapter 1 (assigned to be read as a review),
and omitting Sections 2.5, 2.6, 4.7, 4.8, 5.5-5.7, 6.3, 6.4, 6.7, 7.6, 7.7, 8.5, 8.6, 8.8,
8.9, and 9.5.

A supplement to this edition is web-based material consisting of articles on spe-
cial topics in addition to animated demonstrations and interactive programs devel-
oped by Natalya Nikolova of McMaster University and Vikram Jandhyala of the
University of Washington. Their excellent contributions are geared to the text, and
icons appear in the margins whenever an exercise that pertains to the narrative exists.
In addition, quizzes are provided to aid in further study.

The theme of the text is the same as it has been since the first edition of 1958.
An inductive approach is used that is consistent with the historical development. In
it, the experimental laws are presented as individual concepts that are later unified
in Maxwell’s equations. After the first chapter on vector analysis, additional math-
ematical tools are introduced in the text on an as-needed basis. Throughout every
edition, as well as this one, the primary goal has been to enable students to learn
independently. Numerous examples, drill problems (usually having multiple parts),
end-of-chapter problems, and material on the web site, are provided to facilitate this.
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Answers to the drill problems are given below each problem. Answers to
odd-numbered end-of-chapter problems are found in Appendix F. A solutions man-
ual and a set of PowerPoint slides, containing pertinent figures and equations, are
available to instructors. These, along with all other material mentioned previously,
can be accessed on the website:

www.mhhe.com/haytbuck

I would like to acknowledge the valuable input of several people who helped to
make this a better edition. They include:

Philip D. Loewen — University of British Columbia
Gerald Whitman — New Jersey Institute of Technology
Andrew F. Peterson — Georgia Institute of Technology
M. Chris Wernicki, Ph.D. - NYIT

David Baumann — Lake Superior State University
Jesmin Khan — Tuskegee University

Dr. S. Hossein Mousavinezhad — Idaho State University
Kiyun Han — Wichita State University

Anand Gopinath — University of Minnesota

Donald M. Keller — Point Park University

Argyrios VAronides — University of Scranton
Otsebele Nare — Hampton University

Robert Wayne Scharstein — University of Alabama
Virgil Thomason — University of Tennessee at Chattanooga
Gregory M. Wilkins, Ph.D. — Morgan State University
Mark A. Jerabek — West Virginia University

James Richie — Marquette University

Dean Johnson — Western Michigan

David A. Rogers — North Dakota State University
Tomasz Petelenz — University of Utah

Surendra Singh — The University of Tulsa

Tom Vandervelde — Tufts

John Zwart — Dordt College

Taan ElAli — Embry-Riddle Aeronautical University
R. Clive Woods — Louisiana State University

Jack Adams — Merrimack College

I also acknowledge the feedback and many comments from students, too numerous to
name, including several who have contacted me from afar. I continue to be open and
grateful for this feedback and can be reached at john.buck @ece.gatech.edu. Many
suggestions were made that I considered constructive and actionable. I regret that
not all could be incorporated because of time restrictions. Creating this book was
a team effort, involving several outstanding people at McGraw-Hill. These include
my editors, Raghu Srinivasan and Tomm Scaife, whose vision and encouragement
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were invaluable. Jenilynn McAtee and Lora Neyens deftly coordinated the production
phase with excellent ideas and enthusiasm, and Tina Bower, who was my guide and
conscience from the beginning, providing valuable insights, and jarring me into ac-
tion when necessary. I am, as usual in these projects, grateful to a patient and sup-
portive family.

John A, Buck
Marietta, Georgia
May, 2017

On the cover: Three-dimensional field map for an electric dipole.

McGraw-Hill Digital Offerings Include:

This text is available as an eBook at www.CourseSmart.com. At CourseSmart, stu-
dents can take advantage of significant savings of the printed textbook, reduce their
impact on the environment, and gain access to powerful web tools for learning.
CourseSmart eBooks can be viewed online or downloaded to a computer. The
eBooks allow students to do full text searches, add highlighting and notes, and share
notes with classmates.Contact your McGraw-Hill sales representative or visit www
.CourseSmart.com to learn more.

Professors can benefit from McGraw-Hill’s Complete Online Solutions Manual
Organization System (COSMOS). COSMOS enables instructors to generate a limit-
less supply of problem material for assignment, as well as transfer and integrate their
own problems into the software. For additional information, contact your McGraw-
Hill sales representative.

McGraw-Hill Create™

Craft your teaching resources to match the way you teach! With McGraw-Hill Cre-
ate, www.mcgrawhillcreate.com, you can easily rearrange chapters, combine materi-
al from other content sources, and quickly upload content you have written like your
course syllabus or teaching notes. Find the content you need in Create by searching
through thousands of leading McGraw-Hill textbooks. Arrange your book to fit your
teaching style. Create even allows you to personalize your book’s appearance by
selecting the cover and adding your name, school, and course information. Order a
Create book and you’ll receive a complimentary print review copy in 3—5 business
days or a complimentary electronic review copy (eComp) via email in minutes. Go
to www.mcgrawhillcreate.com today and register to experience how McGraw-Hill
Create empowers you to teach your students your way.
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This partnership allows you and your students access to McGraw-Hill’s Create right
from within your Blackboard course—all with one single sign-on. McGraw-Hill and
Blackboard can now offer you easy access to industry leading technology and con-
tent, whether your campus hosts it, or we do. Be sure to ask your local McGraw-Hill
representative for details.
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