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Signal Transmission System Based on Wavelength Conversion
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Abstract  This study theoretically analyzed the reasons why, in the copolarized dual-pump scheme, wavelength
conversion does not change the probability distribution of the probability shaping (PS) signal and the order of orthogonal
frequency division multiplexing (OFDM) signal subcarriers can remain unchanged. Then, after all-optical wavelength
conversion, the transmission of the PS-64QAM-OFDM signal through a highly nonlinear optical fiber in a homodyne
coherent detection system was experimentally verified. Finally, the experimental results indicate that when the baud rate is
20 Gbaud and the bit error rate is 1 X107, the optical signal-to-noise ratio (OSNR) loss of an ordinary 64QAM signal is
1dB, and the OSNR loss for PS-64QAM signal is improved by 0. 5 dB.
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Fig. 1 Algebraic model of pump and signal light waves
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ECL: external cavity laser; OATT: optical attenuator; OC: optical coupler; WSS: wavelength selective switch;
HNLF: highly nonlinear optical fiber; PM-EDFA: polarization maintaining erbium-doped fiber amplifier;
DAC: digital-to—analog converter; I/Q MOD: in-phase/quadrature modulator; BPD: balanced photodiode;

DSC: digital storage oscilloscope
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Fig. 2 Diagram of experimental setup
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Fig. 3 Spectra after wavelength conversion and WSS. (a) Spectra after wavelength conversion; (b) spectra after WSS
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