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Introduction to the Issue on Optical Waveguide
Technology and Applications

W ELCOME to the IEEE JOURNAL OF SELECTED TOPICS

IN QUANTUM ELECTRONICS (JSTQE) issue on Optical
Waveguide Technology and Application. It seems a long time
ago since Hondros and Debye in the year 1910 published the
Cylindrical Dielectric Waveguide Theory and since Charles Kao
in the 1960s developed the first breakthroughs of fiber optic
technology. Huge steps, however, have been made since then
to develop optical fibers into components, systems, and optical
fiber networks. Groundbreaking research has allowed access to
THz bandwidth from optical fibers carrying today’s huge In-
ternet traffic. Advances in lasers, optical fiber amplifiers, and
numerous optical fiber types, components, and devices have
been developed promising even further strides in pushing per-
formance barriers and the optical fiber as the core medium for
the future of human communications and a necessary part of
infrastructure for improving quality of human life.

The optical fiber, as a medium of preference for most types
of telecommunication devices, requires today new advanced
efficient design methods and optimization for specialized appli-
cations which have been the purpose of new advanced research.
The objective of this issue is to provide a brief overview of re-
cent developments in optical waveguide techniques especially
novel type fibers, new designs, and design algorithms for optical
fibers, systems, important devices, and application components.
We hope that readers will enjoy reading from this issue while
getting insight at on-going research. The papers published in this
issue cover a broad range of topics such as novel waveguides, for
communications, high optical power applications, including the
new exciting area of fiber optic accelerators, and even sensors
applications. The research topics covered represent the current
status and future trends in the field of optical fiber waveguides
optimized for certain applications.

The response to our call for this issue has been amazing.
We received more than 110 papers of excellent quality, and
we had to select only 49. This task was the hardest of all.
The issue contains 49 papers, including eight invited papers.
The invited papers include extended reviews on recent progress
on ultrahigh repletion rate lasers, photonic structures for particle
accelerators, multicore, hollow core, large mode area optical
fiber designs, stimulated Brillouin scattering for devices and
applications, optical fibers for THz generation and transmission,
and optofluidics.
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We hope you will find this JSTQE issue on optical waveguide
technology and applications a useful and stimulating sample
from the great progress being made in so many diverse appli-
cations, and will broaden your view as to where technology is
evolving for the future.
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