Ultrafast Predictions of Power Evolution and Gain Spectra in
Bidirectional-Pumped Fiber Raman Amplifiers Employing
Neural Networks-based Solvers
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Abstract
We show that the learned neural networks (NNs)-based solver of Raman amplifier (RA) equations enables ultrafast and

accurate power evolution and gain spectra predictions in bidirectional-pumped RAs. This NNs model also provides a universal
solution for intricate broadband RA’s optimizations.

Motivations
» Current numerical solvers are computationally demanding which need to be run every time a new gain profile is needed.
» The available analytical solutions are derived under small signal regime or pumped by a single wavelength which are not
applicable in widely-used practical scenarios.
» Practical fiber-optic system deployment requires accurate and ultra-fast RA’'s gain response and flattening.
» Physics-informed NNs have been used for RAs modeling and optimization [1, 2].

Physical model
The design and analysis are based on an appropriate model that includes fibre attenuation, Rayleigh backscattering and SRS-
induced Raman interactions in all directions, described by a set of Raman coupled differential equations (RCDEs) [3]:
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Results and Analysis
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