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Abstract

ABSTRACT

Like any communication system, the signal in optical fibers suffers from attenuation.
So, the use of amplifiers is so important to increase the optical signal power. Optical fiber
amplifiers based on rare earth elements play an important role in the telecommunications.
Recently, efforts are in progress to extend the wavelength bands of optical
telecommunication beyond the conventional C-band (1530~1565 nm) into the S-band
(1440-1530 nm), L-band (1565-1625 nm) and U-band (16251675 nm). Also, to realize
the practical application in these new communication bands, efficient optical amplifiers
must be developed for each band using a proper combination of host glasses and dopant
rare-carth ions. '

Thulium doped fiber amplifiers (TDFAs) for S (1480-1530 nm) / S* (1456—1480 nm) bands
have been studied extensively in recent years, as the candidates for the next generation
amplifiers. The present work contains a comparative study for the signal gain of TDFA in
the S-band using different doping profiles and different host materials. These hosts include:
silicate, bismuth, fluoride, tetlurite, chalcohalide, and heavy metal oxide.

Different doping techniques are used to obtain different concentration profiles in silica
fibers. The optimal one is found to be the step like profile. The effect of the different
parameters on signal gain of the optical amplifiers is also studied including the amplifier

length and emission cross section.

Results showed that the highest gain can be provided by bismuth (Bi) based glass host with
a broad band gain from 1450 nm to 1520 nm having its peak wavelength around 1480 nm.
A maximum gain above 28.5 dB is obtained with 11 m long Bi-TDFA. It is indicated also
that Bi-TDFA is a very promising candidate for S-band amplifiers because the Bi;O;-based
glass is fusion-spliceable to silica fibers using conventional fusion spiicing machines. This
spliceability of TDFA to conventional SiO, fibers is a practical requirement to obtain
mechanical reliability, low loss and low cost.
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a, The tail-width of semi-Gaussian jon indepth distribution toward the surface
c Speed of Tight
d _ Diffusion depth
d, Lateral diffusion width
E(r, @) The transversal distribution of the electric field
Grax Maximum gain of the amplifier
G Single-pass gain in the absence of light in SOA
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