Editorial

Optical amplifiers for communication

From time to time this journal publishes Special Issues
and Special Sections on topics of current interest in the
field of optoelectronics. One such was the Special Section
on Optical Amplifiers for Communication which
appeared in August 1990 and contained ten papers giving
a broad coverage of the subject. The Guest Editors
responsible for this special section were Mike O’Mahony
(British Telecom) and Anthony Boucouvalas (Hewlett-

Packard), and although their contribution was not made
known in the August issue, they are to be congratulated
on stimulating such a significant and useful set of papers.
In place of the customary editorial with the special
section, we publish below their summary of progress to
date on optical amplifiers.
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Research into optical amplifiers and their applications
has accelerated in recent years to the point where fibre
amplifiers are now available commercially from a
number of sources. Although the idea of optical amplifi-
cation is as old as lasers, the telecommunication empha-
sis become predominant within the last decade.
Developments in semiconductor laser technology and

. fibre coupling techniques meant that optical amplifiers

sxhibiting net gain could be realised.

By the mid 80's there was considerable activity in
assessing semiconductor amplifiers in system applica-
tions, a major thrust being the replacement of opto-
electronic regenerators in optical systems. The
advantages of system transparency were being glimpsed
which would allow capacity upgrading with changes
necessary only in the terminal equipment. The wide
bandwidth associated with optical amplifiers would also
enable a practical realisation of WDM systems. These
initial experiments. however. showed many of the prob-
lems associated with semiconductor optical amplifiers.
Polarisation sensitivity, gain saturation at low output
powers and low overall gain due to fibre to facet coupling
losses made these devices less than ideal. Engineers and
physicists being what they are, a number of these prob-
lems were tackled and overcome.

Today semiconductor amplifiers with high saturation
powers and low polarisation sensitivity are available.
Research into devices using multi quantum well materials
is already yielding exciting results, with bandwidth
greater than 100 nm and saturation powers in excess of
100 mW measured. j

The last few years, however, have seen remarkable
progress in the development of erbium fibre optical
amplifiers. These devices exhibit no polarisation sensi-
tivity and give high gains for modest pump powers. Since
the amplifiers are based on a silica fibre host they can be
spliced into the system fibre with very low loss. They are
extremely robust in field use and will be used in real
systems within a few years.

The optical amplifier is more than a component which
can replace an optoelectronic regenerator. Its properties
will enable new network topologies to be developed
which will exhibit high degrees of resilience, reliability
~ and flexibility. Using optical amplifiers, the power budget
limitations of optical passive networks may be overcome
and such networks could be extended. Optical amplifiers
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may well play a role in optical instrumentation by first
enhancing the performance of existing devices as well as
increasing their functionality and flexibility.

It is our opinion that Optical Amplification will
become a much studied topic in the 90’s and optical
amplifiers will be important components for the study of
nonlinear effects in systems and networks of the future.
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