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Fig. 1. (a) Schematic diagram of forward and backward transmission in SOA; (b) co-polarization FWM; (c) orthogonal-pump

FWM.
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Table 1. Analysis of phase mismatch of four-wave mixing corresponding to different polarization orthogonal pump structures.
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Fig. 2. Experiment setup of bidirectional orthogonal-pumped SOA subsystem.
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Fig. 3. Power spectral density (PSD) of amplified spontaneous emission (ASE) spectrum under different driving currents at (a) in-
put port and (b) output port; (c) the reflectivity at driving current 100 mA; (d) reflectivity between 1547.5 nm and 1549.5 nm ob-

tained under different driving currents.
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Fig. 4. Optical spectral results from the four FWM cases: (a) Experimental data and simulation results of (b) H and (c¢) V polariza-

tion for HF case; (d) experimental data and simulation results of (e¢) H and (f) V polarization for VB case; (g) experimental data

and simulation results of (h) H and (i) V polarization for VF case; (j)experimental data and simulation results of (k) H and (1) V

polarization for HB case.
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All-optical phase-preserving amplitude-regeneration
technology based on bidirectional orthogonal-pumped
semiconductor optical amplifier configuration®

Sun Fan!)  Wen Feng?® Wu Bao-Jian! Tan Ming-Ming?
Ling Yun?  Qiu KunV
1) (Key Laboratory of Optical Fiber Sensing and Communication, Ministry of Education, School of Communication and Information
Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

2) (Aston Institute of Photonics Technologies, Aston University, Birmingham B4 TET, UK)
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Abstract

The phase-preserving amplitude regeneration scheme based on the bidirectional orthogonal-pumped
semiconductor optical amplifier (SOA) is proposed in this work. Experimental investigation into the multiple
four-wave mixing (FWM) process from the pump, the signal and their corresponding reflective fields is carried
out in detail. The regeneration performance obtained from the product between co-propagating fields is also
discussed, including its dependence on the signal launch power and the signal quality, to quantify the amplitude
regeneration and the phase preserving behaviors. The amplitude distortion is suppressed by 2.2 dB
experimentally, confirming the regeneration capability of the proposed scheme. Moreover, the regeneration
performance is further investigated for multiple phase shift keying (MPSK) signals through the simulation.
According to the numerical results, the operational parameters of the regenerator are the same for advanced
modulation formats, proving the robust operation of the proposed bidirectional orthogonal-pumped SOA

configuration.

Keywords: optical phase conjugation, semiconductor optical amplifier, four-wave mixing, all-optical

regeneration
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