
Preface

When the IEEE Press expressed interest in reprinting the original edition of Field Theory of
Guided Waves I was, of course, delighted. However, I felt that some revision of the original
book would greatly enhance its value. The original edition was published in 1960, and since
that time the field of applied electromagnetics has advanced on several fronts, and a variety of
new problems have come into prominence. There was a clear need to include some of these
advances in a revised edition. We agreed that a modest revision would be undertaken. As the
revision proceeded it became clear that space limitations would not allow in-depth treatment of
many of the newer developments. Even with this constraint, the revised edition contains
approximately 40% new material, considerably more than was originally envisioned.

The constraints I placed on myself in carrying out the revision were to use as much of the
original material as possible without rewriting and to limit the amount of new material to what I
felt was most urgently needed in support of current research activities. The unfortunate
consequence of such a decision is that one is committed to using the old notation and retaining
the original development of many topics. Because one's preferred approach to the development
of a particular topic or theory changes with time, the result is not always optimum. I have made
a concerted effort to blend new material with old material such that the overall presentation
forms a coherent overall treatment. I hope the reader will find that this goal has been achieved
to a satisfactory level.

The main focus of the revised edition is essentially the same as in the original: A theoretical
treatment of wave-guiding structures and related phenomena along with the development of
analytical methods for the solution of important engineering problems. Perhaps the greatest
development in electromagnetics research in the past three decades is that of numerical analysis
and solutions of complex problems on computers. A significant portion of current research is
numerically oriented, to the extent that one sometimes is led to believe that analytical methods
are of secondary importance. It is my firm conviction that successful numerical work depends
critically on analytical techniques, not only for robust problem formulation but also as a
necessity to develop physical understanding of complex electromagnetic phenomena. Thus in
the revised edition the analytical approach is stressed with very little reference to numerical
methods. Numerical methods are very important, and are treated in depth in the recent IEEE
Press book Numerical Methods for Passive Microwave and Millimeter Wave Structures by
R. Sorrentino. Thus there was no need to include a treatment of numerical methods.

Chapter 1 is a review of basic electromagnetic theory and includes a discussion of boundary
conditions, new material on field behavior in source regions, field behavior at the edge of a
conducting wedge, and added material on field singularities at a dielectric edge or corner. The
original material on field equivalence principles has been improved, and Babinet's principle is
developed in a more general way. A development of expressions for the electric and magnetic
energy densities in dispersive media has also been added. Also included in this chapter is the
standard theory for vector, scalar, and Hertzian potential functions.

Chapter 2 is essentially all new and gives a broad and comprehensive account of scalar and
dyadic Green's functions. This extensive chapter covers Green's functions for the Sturm-
Liouville equation; alternative representations for Green's functions; synthesis of multidimen-
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