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they are shifting their strategies from the
long-haul market to healthier metro and
access systems. Exhibitors with significant
new products reported serious interest
from potential customers.

Taking the pulse of the market
At the OSA Executive Forum, a meeting
of 217 telecom and optical industry lead-
ers that preceded OFC itself, the key
question being asked was where the mar-
ket is headed. Some said the industry had
touched bottom, but there was no con-
sensus on when the recovery would
begin, how long it would take or how
significant it would be. Market analysts

say the single biggest problem is that the
service providers whose spending fuelled
industry expansion have cut back dra-
matically on their investments in capital
equipment. The competitive local
exchange carriers, which drove spending
on metropolitan networks, are largely
gone. Long-haul operators WorldCom
and Global Crossing have filed for
bankruptcy. Giants such as Lucent,
Alcatel, Nortel and Ciena have signifi-
cantly reduced their staffs. And times are
even tougher for component companies.

In an opening talk at the Executive
Forum, John Ryan, chief analyst at RHK
Inc., predicted that any significant
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D espite war and a sluggish econ-
omy, approximately 15,000 peo-
ple attended the 2003 Optical 

Fiber Communication Conference &
Exposition (OFC) in Atlanta, Ga. This
was down from 32,000 in 2002. Still, the
meeting was vibrant testimony to the fact
that progress on the fiber optics technol-
ogy front continues. Several groups
announced breakthroughs in transmis-
sion speed and other scientific advances.
A total of 1,325 technical papers were
submitted for regular and postdeadline
sessions, up 9 percent from last year.

To adjust to changed market condi-
tions, a number of companies reported
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improvement is likely to be one to three
years away. The fundamental issue, he
said, is that service providers “no longer
have anything vaguely resembling a valid
business model.” Industry-wide, total
traffic is increasing steadily, but revenue
per bit is dropping at least as fast, so
total sales are constant or declining. The
emergence of a new bandwidth driver
would be good news, he said, noting that
new high-definition television (HDTV)
sets could be brought to market for
under $1,000 retail in two years. Yet few
in the audience shared his optimism for
HDTV, and the latest industry figures
show that while 4.9 million “HDTV-
capable” sets have been sold in the
United States, only 640,000 have the
tuners needed to decode broadcast
HDTV signals. Most are used with digi-
tal satellite or cable links, or for watch-
ing DVDs.

Another hope is that emerging
nations will find the means to take
advantage of low-cost technology devel-
oped for China to modernize their own
telecommunications networks. Plans to
improve communications in rural China
were described both at the Executive
Forum and at the China Forum spon-
sored by OSA and Pennwell. It’s likely
that China would use fiber as the back-
bone for service on cheap wireless
phones, although it remains to be seen
how much hardware will come from
outside China’s own fast growing fiber
industry.

Not surprisingly given the current
economic situation, the market for fiber
itself has sagged. Robert Brown, vice
president and general manager of
Corning Optical Fiber, said that global
fiber sales last year had totaled 55 million
kilometers, only half the level sold in
2001. The declines were sharpest in
North America and Europe, down 
65 percent and 75 percent, respectively.
Among applications, long-haul terrestrial
and submarine cables dropped most, by
70 percent, to only 10 percent of global
fiber demand. Brown said he expects
demand this year to be roughly level with
last year.

Demand for photonic components
and modules dropped even more, falling
60 percent last year on the heels of a 
50 percent increase in 2001, said Gerald
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Fine, senior vice president and general
manager of Corning Photonic
Technologies. Sales in the hardest-hit seg-
ment of the components market, dense
wavelength-division multiplexing
(DWDM) equipment, are likely to drop
15 percent to 25 percent more this year,
Fine said.

The exhibit floor
The 879 exhibitors showed a growing
emphasis on components and subsystems
rather than on big systems, as evidenced
by the presence of Alcatel Optronics and
the absence of its systems division. On
the other hand, a series of papers by

telecommunication service providers
attracted a healthy audience of both sys-
tem and component developers seeking
to learn what their end customers want.
This year’s OFC featured a “Service
Provider Summit,” specifically designed
to attract systems companies, which drew
261 attendees.

In his opening plenary talk, Eric
Mentzer, vice president and chief tech-
nology officer of Intel Communications
Group, said mass-produced, standardized
modules can cut costs and help in the
development of new applications. By
developing a set of standard building
blocks that perform different functions,

Submissions of technical papers were up 9 percent over
2002. Among the hot topics for papers and workshops:
development of supercontinuum sources based on self-
modulation in optical fibers; “tolerant” networks built 
from a mixture of fiber types; and holey fibers. 

(Above) The exhibit floor at OFC 2003. Exhibitors with significant new products reported 
serious interest from potential customers. 
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companies can package them into a sys-
tem or subsystem for much less than the
cost of producing customized designs.
That trend is already evident in the indus-
try. On the show floor, the Optical
Internetworking Forum demonstrated the
intercompatibility of products from 24
member companies. The demonstration
hummed smoothly on both software and
hardware levels, sparking considerable
attention among conference attendees.

Displays of interesting new technology
drew heavy traffic. Lightbit of Mountain
View, Calif., showed an all-optical “2-R”
regenerator which used phase conjuga-
tion and waveguide amplification to
reshape as well as amplify signals. Aegis
Semiconductor of Woburn, Mass.,
showed a tunable thin-film add/drop fil-
ter described by the firm’s vice president
of research and development Lawrence
Domash in a postdeadline paper.

Broadband light and holey fibers
A total of 1,325 technical papers were
submitted this year for regular and post-
deadline sessions, up 9 percent from
2002. Last minute problems, mostly
related to the war, kept 69 presenters
from getting to Atlanta, but the confer-
ence staff improvised. Thirty-eight of the
stay-at-homes uploaded papers to a Web
site with sound imbedded, 17 sent videos
of their talks and five gave their presenta-
tions via teleconferencing. Only nine had
to cancel, leaving 622 presentations and
nine tutorials on the schedule.

Several workshops, including one on
tolerant transmission transparent optical
networks, touched on hot areas.
“Toleration” has become a key issue
because long-haul carriers want to retain
their existing infrastructure, built from a
mixture of fiber types. Workshop orga-
nizer Harald Geiger of Marconi
Communications said new technology
will have to be revolutionary rather than
evolutionary to fill carrier needs. In an
informal poll taken at the workshop,
about half the audience thought the first
significant deployment of transparent,
all-optical networks will occur after 2006.
In another workshop, a variety of ques-
tions emerged about optical performance
monitoring of terrestrial networks,
including where it’s required, what

should be monitored and what carriers
want from it.

Many regular and postdeadline tech-
nical papers reported expansion of earlier
basic research for potential application in
future fiber systems. An interesting exam-
ple is development of supercontinuum
sources based on self-phase modulation
in optical fibers. Spectral broadening of
the range of transmitted wavelengths is a
manifestation of self-phase modulation
in an optical fiber. The nonlinear effect,
which has been recognized for many
years, is used to broaden the bandwidth
of ultrashort laser pulses so they can be
compressed into even shorter pulses last-
ing only several femtoseconds.

The broadening increases with the
degree of nonlinearity, so developers have
experimented with microstructured or
holey fibers, which can have very high
nonlinearities. However, microstructured
fibers are hard to splice to conventional
fibers, and most generate supercontinu-
ums centered near 800 nm, not in the
1550-nm telecommunications band. At
OFC, developers from OFS Laboratories
described experiments with highly non-
linear fiber fabricated by standard tech-
niques with a very small core, low
dispersion and low dispersion slope,
which generated broad supercontinuums
in the 1550-nm band.

Jeff Nicholson of OFS’s Murray Hill,
N.J., laboratory pumped a 6-m length of
the highly nonlinear fiber with 100-fs
pulses from a passively mode-locked
erbium-fiber laser, producing coherent
supercontinuum emission. With peak
power of kilowatts, he reported super-
continuum emission across an entire
octave at wavelengths from 1100 to 
2200 nm, a first. Interference measure-
ments confirmed high coherence across
the supercontinuum, a factor necessary
for the low noise level. This is vital if the
source is to be adapted for telecommuni-
cations, which would require an optical
multiplexer to separate the broad spec-
trum into many narrow wavelength
channels. Importantly, Nicholson’s
demonstration system measured only
about one foot square. Because it spans
an entire octave in frequency, the system
might be used in a new generation of
atomic clocks that compares the two 
frequencies.
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Erbium fiber laser coiled on a small platform
pumps a few meters of highly nonlinear fiber
on a spool above the screwdriver to generate
an octave-spanning supercontinuum in
experiments conducted by Jeff Nicholson 
of OFS.

Record low attenuation in a holey fiber—
0.37 dB/km at 1550 nm—was reported by
Katsusuke Tajima et al. of NTT using the
holey fiber core shown in the inset.

Suspension of an exceptionally small solid 
core in an an air gap at the center of a holey
fiber enabled Periklis Petropoulos of the
University of Southampton to achieve record
high nonlinearity.
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In a separate paper, Akheelesh
Abeeluck of OFS in Somerset, N.J.,
reported that he had generated a super-
continuum from a kilometer length of
highly nonlinear fiber pumped by tens of
watts from a continuous wave fiber
Raman laser. The bandwidth was wider
than 247 nm, which he said he believes to
be the broadest ever reported for a con-
tinuous supercontinuum.

Holey fibers were hot at the postdead-
line sessions, with several record results
reported. Katsusuke Tajima et al. of NTT
Access Network Service Systems Labs in
Tsukuba, Japan, reported record low loss
of 0.37 dB/km at 1,550 nm in a 10-km
solid-core fiber, which they used to trans-
mit eight 10-Gbit/s optical channels at
100-GHz spacing, the first such experi-
ment with holey fiber. Theis P. Hansen
and colleagues from Crystal Fibre and the
Technical University of Denmark
reported guiding light through a record
345 meters of hollow large-core photonic
bandgap fiber. Periklis Petropoulos of the
University of Southampton reported a
record high nonlinear coefficient of
640 per watt-kilometers at 1,550 nm in a
single-mode lead-silicate glass and used it
in the first reported soliton experiments
with holey fiber. Kim P. Hansen of
Crystal Fibre reported making holey fiber
with a solid triangular core with a record
low dispersion slope of 0.001 ps/km-nm2.

Hero experiments 
and practical technology
The traditional postdeadline hero 
experiments focused on how far high-
speed signals could travel rather than 
on how many bits could be crammed
through a fiber. To reach long distances,
most groups turned to differential phase-
shift keying (DPSK), which modulates
the phase of the carrier wave relative to
the preceding data bit. The results were
impressive.

Fenghai Liu of Mintera Corp., Lowell,
Mass., reported having sent forty 40-
Gbit/s channels spaced 100 GHz apart
through 10,000 km of dispersion-man-
aged fiber. The experiment used all-
Raman amplification in 100-km fiber
spans and enhanced forward error cor-
rection. Takehiro Tsuritani and coworkers
from KDDI and Mitsubishi reached 8,700
km using a similar system with channels

spaced only 70 GHz apart. Benyuan Zhu
of OFS in Holmdel reported sending 
four times as many channels through 
3,200 km of fiber with an efficiency of
0.8 bit/Hz. All three demonstrations 
used carrier-suppressed, return-to-zero 
modulation.

Longer distances and total bit rates
were achieved at 10 Gbit/s data rates.
Jin-Xing Cai and coworkers at Tyco
Telecommunications in Eatontown, N.J.,
transmitted 373 10-Gbit/s channels
spaced 25 GHz apart through 11,000 km
of fiber using return-to-zero DPSK.
They used hybrid Raman erbium ampli-
fiers and forward error correction.
When they measured transmission qual-
ity, they found the full 3-dB benefit of
RZ-DPSK could be approached only
when transmission was linear.

More important from a practical
standpoint, Bamdad  Bakhshi and col-
leagues at Tyco successfully sent 96
channels at 10 Gbit/s through an 8,991-
km cable installed between Oregon and
Japan in the first field trial of a disper-
sion-flattened cable.

Much of this cutting-edge fiber tech-
nology will be slow to find application in
a world in which construction of new

submarine cable systems is temporarily
on hold. Yet Tyco’s field trial points to
one of the new trends emerging in the
fiber world: development of the ability to
make better use of existing assets.
Bakhshi said the measured performance
would allow commercial deployment of
96 10-Gbit/s channels on fibers in the
installed cable.

That reflects the reality expressed at
workshops, which focused on making the
most of existing cables rather than lay-
ing new ones.

Carriers needing to upgrade their
networks are back on modest budgets.
One test-equipment retailer is selling
reconditioned gear it picked up at
bankruptcy sales. Lightbit Chief
Executive Officer Larry Marshall said
that for its experiments, the company
purchased inexpensive spools of fiber on
EBay.

This kind of flexibility is what opera-
tors in the fiber optics world are showing
more of as they adapt to evolving indus-
try conditions.

Jeff Hecht (jeff.hecht@sff.net) is a contributing edi-
tor at Laser Focus World, a correspondent for New
Scientist and the author of City of Light: The Story of
Fiber Optics and Understanding Fiber Optics.
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Bamdad Bakhshi and colleagues at Tyco successfully sent 96 channels at 10 Gbit/s through an
8,991-km cable installed between Oregon and Japan in the first field trial of a dispersion-flat-
tened cable. [Courtesy of Tyco Telecommunications.]


