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Abstract: Aiming at the multi-channel laser link transmission requirements of access node in space laser communication
network, the all-optical data aggregation, based on the parametric four-wave mixing (FWM) effect in the high nonlinear fiber
combing with dispersion controlling, is proposed and analyzed. The all-optical processing system is constructed on the VPI
10.0 simulation platform and the feasibility analysis is carried out. Four DPSK modulated optical links at data-rate of 10 Gbps
each are optically aggregated into one 40 Gbps link. The aggregation of mixed optical links, with OOK and DPSK modulation
types, is also validated. Then the fiber dispersion and optical power, which are crucial in the aggregation performance, are
separately varied and the corresponding system performance such as eye-pattern diagram and bit error ratio are analyzed. The
obtained results can reliably support the practical system design and application. The proposed system in this paper owns
several application advantages such as broader bandwidth, modulation transparency and lower complexity. Thus, it is helpful in
the cost and space resource demand reduction, and can technically support the comprehensive development and application of
the next generation space laser backbone network.
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aggregated signal under different pump/signal power ratio
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