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precisely characterize next-generation 
40-Gbit/s components and systems. Hide-
hiko Takara (NTT) demonstrates the po-
tential of conventional ultrahigh-repeti-
tion-rate mode-locked lasers, typically
used for ultrahigh-speed optical-time-di-
vision multiplexed networks, as a novel
multiwavelength optical-comb generator
for ultradense WDM systems. Jonathan
Knight, Philip St. James Russell and
coworkers at the University of Bath review
photonic crystal fibers, the linear and non-
linear properties of which can be specifi-
cally engineered to enhance the perfor-
mance of optical-communication devices
and subsystems. Finally, researchers are
discovering that the fundamental concepts
used in all communication systems to
date, which are based on the groundbreak-
ing work of Claude Shannon and his
mathematical theory of communications,
require modification because of the as-
sumption that the communication chan-
nel is linear. Partha Mitra and his col-
leagues at Lucent Technologies are reex-
amining Shannon’s fundamental princi-
ples to determine the theoretical maxi-
mum information channel capacity that
includes the optical nonlinear effects asso-
ciated with telecommunications grade op-
tical fiber.

It should be noted that these articles
comprise but a subset of the vast areas of
research now underway in the field of op-
tical communications. I hope that you en-
joy reading them as much as the authors,
OPN staff, and I had in putting this 
issue together.

— Peter J. Delfyett, Jr.
Professor of Optics, Electrical & 

Computer Engineering, & Physics
School of Optics/ CREOL

VCSELs to achieve a high-performance,
cost-effective manufacturing scenario.

An alternative technology that may
play an important role in metro and local
area network markets is the coarse WDM
transceiver. Brian Lemoff (Agilent) pro-
vides us with a view of wide wavelength-
division-multiplexed transmitter/receiver

modules that will sup-
port the majority of traf-
fic for local area net-
works and related appli-
cations.

Next, Larry Marshall
and Gabriel Kra (Light-
bit Corporation) present
an over-view of the po-
tential processing power
of light, using parallel
processing, wafer-based
integration, and wave-

band architectures. Once again, the key
driving force from this perspective is
bandwidth cost reduction.

Two articles in this issue address future
systems issues and architectures: “All-Op-
tical Label Swapping,” by Dan Blumenthal
(University of California-Santa Barbara),
and “Overcoming Optical Communica-
tion System Limitations,” by Alan Willner
(University of Southern California). Blu-
menthal describes his work in the area of
all-optical header processing for transpar-
ent routing of Internet protocol packets,
independent of bit rate, modulation for-
mat, and packet length. Willner describes
the issues surrounding both chromatic
dispersion and polarization-mode disper-
sion, and illustrates the advantages and
disadvantages of alternative compensation
strategies.

As we look toward the future, novel
fibers, unique methods of WDM channel
generation and device/system measure-
ment methods will all be needed. To truly
“mine” the bandwidth potential of optical
communications, fundamental concepts
of information theory will need to be re-
visited. Four articles address each of these
issues. Greg LeCheminant (Agilent) offers
a perspective on the need for and the de-
velopment of high-speed measurement to
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T here’s no denying that uncertainty in
the information-technology sector

has had a negative financial effect on the
telecommunications market. But despite
the fact that the downturn has resulted in
the closing of numerous start-ups and in
a reduction in venture-capital invest-
ments in emerging technologies, there’s
no sign of deceleration in
the march of scientific
advancement. The need
for a variety of state-of-
the-art technologies—
many of which are expe-
riencing rapid develop-
ment in research labora-
tories—continues to be
strong. For many of these
advances, the key hurdle
is transformation into
cost-effective solutions
that can be made available commercially
to a wide market.

This issue of Optics & Photonics News
and its supplement, OPN Trends, focus on
research directions in the field of optical-
communication systems. The goal is to
provide a bird’s eye view of the status—as
well as a brief look into the future—of the
technologies that will help define the role
of photonics in information technology.

To set the topics of this issue in context,
Neil Savage’s article, “Too Much Fiber?”
covers the debate over the amount of in-
stalled bandwidth. It’s clear from the arti-
cle that demand for bandwidth, especially
in the area of metro markets, will continue
to grow. In this context, three articles in
this issue, which address technologies that
represent cost-effective solutions for
metro markets, are particularly timely:
“VCSELs Go the Distance,”“Coarse WDM
Transceivers,” and “The Processing Power
of Light.”

One of the three was written by Connie
Chang-Hasnain and co-workers at Band-
width9. It focuses on using 1550-nm tun-
able VCSELs as a cost-effective solution 
for metropolitan area applications. The
writers’ perspective contemplates the use 
of monolithic integration of microme-
chanical electrical systems (MEMS) and 


