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Theoretical discussion on gain characteristics of gain-guided and index
antiguided fiber amplifiers
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Abstract: With the purpose of further discussion on the property of amplification of gain-guided and index-antiguided Yb-
doped fiber amplifiers , with a negative refractive index step from the cladding to the core, the gain characteristics of a Yb®* -doped
fiber in a diameter of 100pm were obtained after solving propagation rate equations by means of signal saturation S method. The
relationship between the signal gain and the fiber length was obtained under a certain condition of doping concentration and

pumping power and the curve was drawn. Comparing with a common fiber amplifier, the amplification property of this gain-guided

and index-antiguided fiber was highly improved.
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Fig.1 Signal gain G(z) vs. fiber length al different pumping powers
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Fig.2 Signal gain G(z) vs. fiber length at different Yh®* concentrations
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Fig.3 Optimal fiber vs. pumping powers at different doping concentrations
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Fig.4 Optimal gain vs. pumping powers al different doping concentrations
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