
Preface

Why did I write this book?
The approach to engineering design has changed considerably over the last

decades.
Earlier, it was of utmost importance to first gain insight into the physics of the

problem. You would then try to express the problem in mathematical form. The
beauty here was, of course, that it then often was quite simple to determine the
location of the extreme values such as the maxima and minima as well as nulls
and asymptotic behavior. You would then, in many cases, be able to observe
which parameters were pertinent to your problem and in particular which were
not. It was then followed by actual calculations and eventually by a meaningful
parametric study that took into account what was already observed earlier.

The problem with this approach was, of course, that it required engineers and
scientists with considerable insight and extensive training (I deliberately did not
say experience, although it helps). However, not everyone that started down this
road would finish and not without a liberal dose of humiliation.

It is therefore quite understandable that when the purely numerical approaches
appeared on the scene, they soon became quite popular. Most importantly, only a
minimum of physical insight was required (or so it was thought). The computers
would be so fast that they would be able to calculate all the pertinent cases.
These would then be sorted out by using a more or less sophisticated optimiza-
tion scheme, and the results would be presented on a silver platter completely
untouched by the human mind.

It would be incorrect to state that the numerical approach has failed. It has in
many cases produced remarkable results. However, the author is keenly aware of
several cases that have been the subject of intense investigation for years and still
have not produced a satisfactory solution, although some do exist—most often
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because the computer has been directed to incorporate all kinds of parameters that
are alien to this particular problem. Or lack of physical insight has prevented the
operator from obtaining a meaningful parametric study—for example, in cases
where a solution does not exist in the parametric space considered.

The author has watched this development with considerable concern for sev-
eral years. One of his colleagues stated recently that a numerical solution to
a somewhat complex problem of his could only be used to check out specific
designs. An actual optimization was not possible because of the excessive com-
puter time involved.

That almost sounds like an echo of other similar statements coming from the
numerical camp.

A partial remedy for this calamity would be, of course, to give the students a
better physical understanding. However, a fundamental problem here is that many
professors today are themselves lacking in that discipline. The emphasis in the
education of the younger generation is simply to write a computer program, run
it, and call themselves engineers! The result is that many educators and students
today simply are unaware of the most basic fundamentals in electromagnetics.
Many of these shortcomings have been exposed at the end of each chapter of
this book, in a section titled "Common Misconceptions." Others are so blatantly
naive that I am embarrassed to even discuss them. What is particularly disturbing
is the fact that many pursue these erroneous ideas and tales for no other reason
than when "all the others do it, it must be OK!"

Neither this book nor my earlier one, Frequency Selective Surfaces, Theory
and Design, make any claims to having the answers to all problems. However,
there are strong signals from the readers out there that they more and more
appreciate the analytic approach based on physical understanding followed up
by a mathematical analysis. It is hoped that this second book will be appreciated
as well.

The author shared this preface with some of his friends in the computational
camp. All basically agreed with his philosophy, although one of them found the
language a bit harsh!

However, another informed him before reading this preface that design by
optimization has lately taken a back seat as far as he was concerned. Today,
he said, there is a trend toward understanding the underlying mathematics and
physics of the problem.

Welcome to the camp of real engineering. As they say, "there is greater joy
in Heaven over one sinner who makes penance than over ninety-nine just ones."
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