An analysis for fiber optical parametric amplifier in presence of attenuation and random dispersion fluctuations
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Fiber optical amplifiers (FOPAs) based on four-wave mixing is analyzed theoretically, and numerical simulations of the gain are performed for single-pump and two-pump FOPAs, respectively. It is assumed that the pump and signal waves undergo attenuation with random perturbations in the zero-dispersion wavelength (ZDWL). The impact of fiber attenuation is included with special attention on the wavelength dependence of attenuation. In order to study the impact of random fluctuation in ZDWL on gain, the fiber is segmented with random fluctuation of ZDWL that is assumed to follow Gaussian distributions. The fiber attenuation result in reduce of signal gain and the fluctuations in ZDWL leads to variation of gain spectrum.
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