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Ultra-short pulse fiber amplifier model based on

recurrent neural network (Invited)

Zhang Yiwen, Cai Yu, Yuan Lixin, Hu Minglie
(Ultrafast Laser Laboratory, College of Precision Instruments and Opto-Electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Aiming at the problems of complex model and difficult calculation of ultra-short pulse fiber amplifier,
a pulse evolution prediction method based on deep learning of gated recurrent unit was proposed. The gate
recurrent unit model was trained respectively based on the initial pulse information in the time domain and
frequency domain. One nonlinear pulse compression process in thulium-doped fiber amplifier is successfully
predicted, which matched the numerical calculation and experimental results. Compared with solving the
nonlinear Schrodinger equation and the rate equation, this method has higher operation speed, which is beneficial
to optimize the amplifier parameters and understand the nonlinear dynamic process of ultra-short pulses in the

gain fiber.
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Fig.1 Schematic of numerical calculationsmodel of fiber amplifiers
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Fig.2 Schematic of the recurrent neural network architecture
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Fig.3 Evolution of pulses calculated using NLSE&RE and RNN respectively. (a) Time domain evolution; (b) Frequency domain evolution; (c) Pulse

width (blue line) and spectral width (red line)
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