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The roots of the basic concepts of laser theory were first
established by Einstein in 1917, and later the necessary
conditions for maser and laser operation, as well as the first
concepts of quantum electronics and laser optics, were de-
veloped. This theoretical foundation was followed by the ex-
perimental demonstration of the first ruby laser operation by
Theodore Maiman in May 1960. This first laser operation
was a significant technological breakthrough with a myriad of
implications spanning all fields of science and technology.
Maiman’s laser demonstration triggered an accelerated
growth in research and development of other types of lasers
and their applications, such as gas, liquid (dye lasers), and
other novel solid-state lasers, materials, optical elements,
and devices, with simultaneous rapid developments in laser
physics, quantum optics, and nonlinear optics. This modest
special section of Optical Engineering marks the 50th anni-
versary of the first laser operation by Theodore Maiman, and
it presents a snapshot of several subjects related to lasers
and their applications.

Although the laser field is an interdisciplinary one, we
have organized the 13 contributed papers of this special
section into three main groups:

1. Review papers
2. Physics, modeling, and nonlinear phenomena
3. Applications.

The first group includes manuscripts that provide a general
account as to the history of the laser and its various applica-
tions. A second paper in this group reviews the status of
high-power lasers in the battlefield. The second group of pa-
pers deals with physical and dynamic processes in lasers
and in laser materials, with wavelength-switchable fiber la-
sers, resonators and laser optics, nonlinear phenomena,
and modeling of Raman fiber lasers. The third group pre-
sents applications utilizing lasers such as intracavity absorp-
tion spectroscopy, optical pumping of helium atoms, and po-
larization and saturation effects in dye lasers. The review
manuscript written by Jeff Hecht will also appear jointly in a
special issue of OSA’s Applied Optics, edited by Robert
Boyd. This OSA special issue contains other review papers
pertaining to laser history and novel applications not covered
in this Optical Engineering special section. We believe that
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the SPIE Optical Engineering special section combined with
OSA’s Applied Optics issue will provide the audience with a
more general overview on the subject. We are aware that
these papers represent only a small fraction of the issues
related to lasers and their applications. The field of lasers
and laser applications is indeed very broad, and as editors,
we realize that it is impossible to cover the topic completely
in one special section; thus, we have opted to strive to high-
light several significant points. We do hope that the audience
for this special section finds it to be a valuable and worth-
while collection of manuscripts.

Finally, we would like to thank all of the authors for their
insightful and timely publications. Special thanks are also
extended for the efforts of the reviewers all over the world for
their efforts to maintain the scientific merit of these manu-
scripts and therefore enhance the quality of this special sec-
tion. Last but not least, we would like to thank Dr. Ronald G.
Driggers, editor of Optical Engineering, Anne Munger, Karo-
lyn Labes, and other SPIE staff members from the editorial
office of Optical Engineering for their endless efforts in orga-
nizing and coordinating the process, which has resulted in
such a useful special section.
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