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Research on high—performance improved
phase—conjugated twin—wave technology with flexible rate

GUO Wanzhen, ZHANG Ziheng, ZHAO Jian’
(School of Electronic and Information Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Aiming at the issue of low spectral efficiency in traditional phase-conjugate twin-wave (PCTW) based nonlinear
compensation methods, although the modified PCTW (M-PCTW ) approach can improve spectral efficiency to some extent, it
also introduces performance degradation due to error propagation. A flexible-rate high-performance M-PCTW (FH-M-PCTW )
method is proposed, which enhances spectral efficiency while overcoming error propagation and improving flexibility in spec-
tral efficiency adjustment by superimposing an error-correction-coded and rate-variable phase signal onto the phase-conjugated
signal. The method is validated in both 64 GBaud and 100 GBaud optical fiber transmission systems. Simulation results demon-
strate that the FH-M-PCTW method not only ensures nonlinear compensation performance but also improves spectral effi-
ciency by 50% and 35% under 8-ary quadrature amplitude modulation (8QAM) and 16QAM formats, respectively, compared
to the conventional PCTW method. Furthermore, the proposed method supports flexible rate adaptation and exhibits signifi-
cantly better performance than the M-PCTW method.
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