
Preface

"FOR CREDIBLE LASERS, SEE INSIDE"

Shortly after the laser was invented, a now-defunct Sunday newspa-
per supplement published an article on "The Incredible Laser." In
breathless prose, it promised a future of laser weapons straight out of
science fiction. Arthur L. Schawlow, a laser pioneer with a whimsical
turn of mind who later shared the 1981 Nobel Prize in Physics, posted
a copy of the article on the door of his laser laboratory at Stanford
University, adding: "For credible lasers, see inside."

I sometimes suspect more nonsense has been written about lasers
than about any other "space age" technology of the last half of the twen-
tieth century. Even the technologically unsophisticated have a general
idea of what electronics and spacecraft can do. Ask them about lasers,
however, and they may start spouting fantastic visions of lasers as
deadly ray guns, or as magical devices that can do almost anything with
light. These problems have eased somewhat with the spread of lasers
in supermarket checkout systems and compact disc players, and the
shift of military research away from high-energy laser weapons.
However, they are being replaced with marketing hype that attaches
the word "laser" to everything from sailboats to sporty cars. This book
is about real-world lasers—to borrow the line from Arthur Schawlow's
door, "for credible lasers, see inside." What you will learn about is the
exciting world of real lasers—how they work and what they can do.

Back in the 1960s, one irreverent observer called the laser "a
solution looking for a problem." There was truth to that assessment,
because scientists learned how to make lasers work before engineers
learned how to put them to work. Now that has changed. Lasers are a
part of our lives in more ways than we realize. Listen to a compact
disc audio recording, and you hear crystal-clear music read by a laser
beam. Make a long-distance phone call, and chances are excellent
that your voice travels most of the way via laser beam. Go to the
supermarket, and a laser beam will read the prices at the checkout
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counter. Elsewhere, lasers are doing hundreds of other jobs, in places
ranging from hospitals and research laboratories to factories and con-
struction sites.

This book will introduce you to real-world lasers and how they
work. It is arranged somewhat like a textbook. Each chapter starts by
saying what it will cover, ends by reviewing key points, and is followed
by a short multiple-choice quiz. We start with a broad overview of
lasers. In the second chapter, we review key concepts of physics and
optics that are essential for you to understand lasers. You should skim
this even if you have a background in physics, especially to check basic
optical concepts. The third and fourth chapters cover key concepts of
how lasers work. In the fifth chapter, we take a quick look at all the
accessories that help lasers do their jobs better. Try to master each of
these chapters before going on to the next and those that follow.

The sixth through ninth chapters go into more detail on the work-
ings of specific types of lasers. We've given special attention to the
hottest of the commercial technologies, semiconductor lasers, in
Chapter 8, which has been extensively rewritten for this new edition.
Two of the most exciting lasers still in the laboratory—free-electron
and X-ray lasers—are covered in Chapter 9. Chapters 10 and 11 give a
brief overview of laser applications. The Glossary and Index are includ-
ed to help make this book a useful reference after you have studied it.

To keep this book a reasonable length, we concentrate on lasers
and their workings. We cover optics and laser applications only in brief,
but after reading this book you may want to study them in more detail.

I met my first laser over two decades ago, and have been writing
about laser technology since 1974. I have found it fascinating, and I
hope you will, too.

Finally, I owe thanks to people who helped make this book pos-
sible. I've benefited in many ways over the years from the help of my
friends and colleagues in laser journalism: Howard Rausch, who got
me into this crazy business; Jeff Bairstow, Carole Black, Herb Brody,
Yvonne Carts, Jim Cavuoto, Bob Clark, Richard Cunningham, Tom
Farre, Bonnie Feuerstein, Tom Higgins, Breck Hitz, Teri Kwidzinski,
Heather Messenger and Mike Wenyon. At IEEE Press, Dudley Kay found
a home for the idea and Karen Miller managed the minor miracle of con-
verting a mass of annotated computer output into a finished book.

J. H.


