Preface

We are honored to have been asked to carry on the tradition established by Dr. Postow
and the late Dr. Polk in the first two editions of the Handbook of Biological Effects
of Electromagnetic Fields, Their editions of this handbook were each recognized as the
authoritative standards of their time for scientists working in bioelectromagnetics,
the science of electromagnetic field effects on biological systems, and for others seeking
information about this field of research.

In revising and updating this edition of the Handbook of Biological Effects of Electromag-
netic Fields, we have expanded the coverage to include more material on diagnostic and
therapeutic applications. At the same time, in updating and expanding the previous
editions’ coverage of the basic science and studies related to the possible biological effects
of the electromagnetic fields, we have added new material on the related physics and
chemistry as well as reviews of the recent developments in the setting standards for
exposure limits. Following the previous edition’s lead, we have charged the authors of the
individual chapters with providing the reader, whom we imagine is fairly well founded
in one or more of the sciences underlying bioelectromagnetics but perhaps not in the
others or in the interdisciplinary subject of bicelectromagnetics itself, with both an
introduction to their topic and a basis for further reading. We asked the chapter authors
to write what they would like to be the first thing they would ask a new graduale student
in their laboratory to read. We hope that this edition, like its two predecessors, will be
useful to many as a reference book and to others as a text for a graduate course that
introduces bicelectromagnetics or some of its aspects.

As a “handbook” and not an encyclopedia, this work does not intend to cover all
aspects of bioelectromagnetics. Nevertheless, taking into account the breadth of topics
and growth of research in this field since the last edition, we have expanded the number
of topics and the number of chapters. Unavoidably, some ideas are duplicated in chap-
ters, sometimes from different viewpoints that could be instructive to the reader: and
different aspects of others are presented in different chapters. The increased amount of
material has led to the publication of the handbook as two separate, but inter-related
volumes: Biological and Medical Aspects of Electromagnetic Fields (BMA) and Bioengieering
and Biophysical Aspects of Electromagnetic Fields (BBA). Because there is no sharp dividing
line, some topics are dealt with in parts of both volumes. The reader should be parti-
cularly aware that various theoretical models, which are proposed for explaining how
fields interact with biological systems at a biophysical level, are distributed among a
number of chapters. No one model has become widely accepted, and it is quite possible
that more than one will in fact be needed to explain all observed phenomena. Most of
these discussions are in the Biological and Medical volume, but the Bicengineering and
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applications, for example, also have relevant material. Similarly, the chapters on bio-
logical effects of static magnetic fields and on endogenous electric fields in animals could
equally well have been in the Biological and Medical volume. We have tried to use the index
and cross-references in the chapters to direct the reader to the most relevant linkages, and
we apologize for those we have missed.

Research in bioelectromagnetics stems from three sources, all of which are important;
and various chapters treat both basic physical science and engineering aspects and the



biclogical and medical aspects of these three. Bicelectromagnelics first emerged as a
separate scientific subject because of interest in studying possible hazards from exposure
te electromagnetic fields and setting exposure limits. A second interest is in the beneficial
use of fields to advance health, both in diagnostics and in treatment, an interest that is as
old as the discovery of electricity itself. Finally, the interactions between electromagnetic
fields and biological systems raise some fundamental, unanswered scientific questions
and may also lead to fields being used as tools to probe basic biology and biophysics.
Answering basic bivelectromagnetic questions will not only lead to answers about
potential electromagnetic hazards and to better beneficial applications, but they should
also contribute significantly to our basic understanding of biological processes. Both
strong fields and those on the order of the fields generated within biological systems
may become tools to perturb the systems, either for experiments seeking to understand
how the systems operate or simply to change the systems, such as by injecting a plasmid
containing genes whose effects are to be investigated. These three threads are intertwined
throughout bicelectromagnetics. Although any specific chapter in this work will empha-
size one or another of these threads, the reader should be aware that each aspect of the
research is relevant to a greater or lesser extent to all three.

The reader should note that the chapter authors have a wide variety of interests and
backgrounds and have concentrated their work in areas ranging from safety standards
and possible health effects of low-level fields to therapy through biclogy and medicine to
the fundamental physics and chemistry underlying the biology. It is therefore not sur-
prising that they have different and sometimes conflicting points of view on the signifi-
cance of various results and their potential applications. Thus authors should only be held
responsible for the viewpoints expressed in their chapters and not in others. We have
tried to select the authors and topics so as to cover the scientific results o date that are
likely to serve as a starting point for future work that will lead to the further development
of the field. Each chapter’s extensive reference section should be helpful for those needing
o obtain a more extensive background than is possible from a book of this type.

Some of the material, as well as various authors’ viewpoints, are controversial, and
their impertance is likely to change as the field develops and our understanding of the
underlving science improves. We hope that this volume will serve as a starting point for
both students and practitioners to come up-to-date with the slate of understanding of the
various parts of the field as of late 2004 or mid-2005, when authors contributing to this
volume finished their literature reviews.

The editors would like to express their appreciation to all the authors for the extensive
time and effort they have put into preparing this edition, and it is our wish that it will
prove to be of value to the readers and lead to advancing our understanding of this
challenging field,

Frank 5. Barnes
Ben Greenebaum




