
--� ',, �-�·

- f . ( { 

PROGRESS TOW ARDS A 1300 NM FIBRE AMPLIFIER 

D.W. Hewak

Introduction 

Optical fibre amplifiers are key devices for increasing the transmission distance, speed and 

capacity of optical communication systems. We report on current worldwide progress in the 

development of glass fibre amplifiers for amplification in the 1.3 micron transmission window. There 

are three candidates for a practical device for this application, all of which require a glass host which is 

not silica based. As a consequence, performance and application of these devices does not yet match 

that of the erbium doped fibre amplifier operating at 1.55 microns. However, the majority of land-based 

optical fibre operates at wavelengths around 1300 nm therefore there remains considerable interest for 
a practical amplifier. Recent trends, such as the development of wavelength-division multiplexing 

(WDM) systems, has meant that fibre amplifiers must meet a variety of requirements. These include 

high gain, high output power, a low noise figure, a broad and flat gain spectrum, high reliability, low 

cost, and compactness. 

Candidates for a 1.3 micron fibre amplifier include praseodymium doped fluoride (PDFA) or a 

similar device based on chalcogenide glasses, both of which have demonstrated amplification though 

not yet at practical levels; neodymium doped fluoride glasses for which signal gain is possible but 

severely limited by competing transitions; and dysprosium doped chalcogenide glasses, from which only 

fluorescent has been demonstrated. In this presentation we review progress in these three variations of 

the ubiquitous 1300 nm optical fibre amplifier. 

Praseodymium doped fibre amplifiers 

The first demonstration of amplification at 1.3 microns was obtained by a Pr3+-doped ZrF
4
-based, 

also know as ZBLAN, fibre. Since then low phonon energy glasses have generated great interest as 

efficient hosts [I, 2]. By reducing the phonon or vibrational energies of the glass host, more pump power 

is made available for amplification. Even so, in a ZBLAN fibre, efficiencies of only 4% are typical, thus 

there has been a considerable amount of research on new glass hosts for efficient PDF As. The suggested 

hosts are lnF
3
-based system [3], the TnF/GaF

3
-based system [4], the PbFilnF

3
-based system [5], mixed

halide glasses [6], chalcogenide glasses such as Ga-La-S [7], Ga-Na-S [8], and As-S [9J. The InF
3
-based 

fluoride glass family is the most promising candidate as the glass host for the next generation of PDF As 

in terms of maximizing gain whilst still retaining a practical fibre material. Higher gains can be achieved 
in a chalcogenide, or sulphide-based glass fibre, however fibre losses in these materials remain several 

orders of magnitude higher than in a fluoride host. In all these materials, the key issue in developing an 

efficient PDFA is to reduce the losses of the fibres. 

Amplification has been recently demonstrated in single-mode InF
3
-based fibres fabricated by 

using a modified jacketing method [JO]. The preforms were prepared by the conventional suction

casting method. Raw materials InF
3 

and GaF
3 

[3,5] were purified by solvent extraction with acetylac-
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