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Resumo

Tatiana Medeiros Guasque de Mesquita. Estatistica do ganho
dependente da polarizagcao (PDG-Polarization Dependent Gain) em
sistemas 6pticos com amplificagao Raman. Rio de Janeiro, 2003. xxxp.
Dissertacao de Mestrado - Departamento de Engenharia Elétrica, Pontificia
Universidade Catolica do Rio de Janeiro.

Este trabalho visa estabelecer na pratica a estatistica do ganho
dependente da polarizagdo (PDG-Polarization Dependent Gain) em
sistemas Opticos com amplificacdgo Raman. A amplificagdo Raman
depende fortemente da polarizacao relativa entre os fétons de bombeio e
de sinal, que tem que ser paralelas para maximo ganho [1]. Portanto, a
birrefringéncia € um importante limitador de desempenho de sistemas de
longa distancia amplificados por esta técnica visto que modifica os
estados de polarizagdo de forma diferente para cada comprimento de
onda. A birrefringéncia varia aleatoriamente de acordo com as flutuagdes
do ambiente onde esta a fibra 6ptica, dando origem a disperséo dos
modos de polarizagao, efeito este conhecido pela sigla PMD.

Alguns experimentos recentes mostraram que o amplificador Raman
nao s6 depende do estado de polarizagdao do sinal de entrada, mas
também que o valor da dependéncia do ganho com a polarizagao (PDG-
Polarization Dependent Gain) flutua devido a natureza aleatéria da PMD
[4,5].

E importante conhecer a estatistica da PDG, sua relacdo com a
PMD e como a PDG pode ser reduzida a niveis aceitaveis. Nesse trabalho
sera medida experimentalmente a distribuicdo estatistica da PDG em
fiboras de dispersdo deslocada e os resultados comparados com as
previsdes teoricas dadas por [2].

Palavras-chave

Sistemas de transmissao Opticos, amplificadores opticos, espalhamento

Raman stimulado, amplificagdo Raman, birrefringéncia,dispersdo dos modos de

polarizacdao (PMD-Polarization Mode Dispersion) e ganho deependente da

polarizacao (PDG - Polarization Dependent Gain).
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Abstract

Medeiros Guasque de Mesquita, Tatiana. Analise de Desempenho de
Modulagdao Adaptativa com utilizagdo em sistemas WCDMA/HSDPA.
Rio de Janeiro, 2003. xxxp. Dissertacdo de Mestrado - Departamento de
Engenharia Elétrica, Pontificia Universidade Catdlica do Rio de Janeiro.

Raman amplifiers are very attractive because they provide a large and
relatively flat gain over a wide bandwidth while maintaining a small noise figure,
and they can be made using regular silica fiber. However, the Raman Gain
coefficient is polarization sensitive and can be up to ten times higher when the
signal and pump polarization states are parallel rather than perpendicular [1].

Usually fibers present some degree of residual asymmetry — because the
fiber core is slightly out-of-round, or because of mechanical stress on the
deployed fiber — and this causes polarization mode dispersion. The light traveling
along one polarization axis moves slower or faster than the light polarized along
the other axis. This effect distorts the signal and causes polarization fluctuations
along the fiber. As the Raman gain is higher when the signal and pump
polarization states are parallel these fluctuations of the relative polarization
between signal and pump vary the instantaneous value of the Raman gain. So
the Polarization Dependence Gain (PMG) is directly related to the PMD.

Several experimental studies have shown not only that the gain of raman
amplifiers depends on the state of polarization of the input signal but also that this
polarization-dependent gain (PDG) fluctuates over a wide range because of the
random nature of polarization mode dispersion (PMD) [4,5].

It is important to know the statistics of PDG, its relationship to the PMD, and
how the PDG can be reduced to acceptable low levels. In this letter we will
demonstrate experimentally the statistical distribution of the PDG given by [2].

This In this work the polarization dependent gain (PDG) fluctuations due to
PMD in Raman amplified optical transmissions is experimentally demonstrated.
Keywords

Optical communications, polarization dependent gain (PDG), stimulated
raman scattering (SRS), wavelength-division multiplexing (WDM), polarization
mode dispersion (PMD), Optical Fiber Amplifiers and dispersion shifted (DS)
fiber.
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