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Introduction
ABOUT THIS SPECIAL ISSUE

T HIS TRANSACTIONScelebrates the 50th anniversary of the
IEEE Microwave Theory and Techniques Society (IEEE

MTT-S). The IEEE MTT-S has advanced the state-of-the-art of
microwaves over the past 50 years in many remarkable ways.
This TRANSACTIONSis the focus and premier international pub-
lication in the field. When planning this special issue, I had in
mind the senior or graduate student and the general engineering
manager, as well as anyone who wants a “bird’s eye” view of
the microwave scene and heritage. Above all, the papers herein
are intended to stimulate as well as to inform.

What Then Are Microwaves?

The microwave spectrum is generally defined as that part of
the spectrum wherein electromagnetic waves have wavelengths
measured in centimeters, corresponding to frequencies from
3–30 GHz. However, microwave theory and techniques (the
subject of this TRANSACTIONS) reach at least a decade below
and a decade above the “official” microwave decade, thus
encompassing something like three decades, from 300 MHz to
300 GHz. At the same time, it must be said that microwaves
have greatly benefited from RF techniques developed below,
and from quasi-optic techniques developed above microwave
frequencies.

Beyond Electromagnetics

Microwaves may also be elastic (acoustic), magnetic (e.g.,
spin waves), etc., or some combination thereof. Such wave-
lengths are much smaller (in proportion to the much slower ve-
locities), hence, extremely small filters and signal processors are
possible. Microwave techniques have spilled into optics: witness
fiber-optic waveguides, and the invention of the laser based on
earlier work on the maser.

What Is Special About Microwaves?

Electromagnetic waves at microwave frequencies have
attributes that make them particularly suitable for certain appli-
cations. Wavelengths of the order of centimeters fit humans and
human-sized objects, which make them attractive for radar and
navigation. Microwaves have the largest absolute bandwidths
of any RF waves before serious atmospheric attenuation sets
in; they are, therefore, useful for wireless traffic. Absorption in
certain materials, especially water, is the basis for microwave
industrial heating, cooking food, and medical treatment. By the
same token, however, large uncontrolled doses of microwave
radiation, just like overexposure to the sun, can lead to over-
heating in organs not served by blood vessels to carry away the
heat, as from the eyes. Digital and signal processing techniques
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have reached microwave frequency speeds. At the time of
writing, Intel has just announced its first 2-GHz chip.

Military Beginnings and Civilian Fallout

The microwave industry has gone through some ups and
downs over the past 50 years. Originally (and still partially)
driven by military needs, particularly radar and electronic
warfare, microwaves have now burst on the civilian scene and
created the huge new industry of wireless communications. The
U.S. Navy’s needs for accurate navigation at sea resulted in
the global positioning system (GPS), now available to anyone
traveling by air, land, or water; it has even been used on robots
looking for survivors under the rubble of the destroyed World
Trade Center.

Organization and Character of This Special Issue

Papers in this special issue are arranged in eight sections,
beginning with history. Technology areas follow, from system
applications to building blocks (materials and devices, com-
ponents and subsystems). Related matters are then addressed
(nearby frequencies, radiation, design, and performance). Infra-
structure topics complete the picture (views from academia, in-
dustry and government, and international activities). A few pa-
pers include personal experiences, combining historical and per-
sonal accounts with scientific and technical insights, showing
how technological progress may sometimes have to overcome
both human and technical obstacles. All in all, I hope this spe-
cial issue provides a sense of the breadth and depth of activities
in and around microwaves over 50 exciting years.
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