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This thesis studies the nonlinear phase error caused by the accumulation of noise
generated by the Erbium-doped fiber amplifier (EDFA) through Kerr effect in optical
tranémission using optical phase conjugation. The thesis also presents the important factors
affecting the performance of optical phase conjugation for ultra long-haul DPSK transmission
in both single-channel and wavelength-division-multiplexed (WDM) transmission in
comparison with the dispersion-compensated system. The numerical simulation of optical
DPSK transmission is performed for proving the analytical study result.

According to the results of thesis study, optical phase conjugation (OPC) system can
significantly reduce the effect of self-phase modulation (SPM) in both normal dispersion
region, and anomalous dispersion region, in which the OPC system can clearly reduce
modulation instability. For both single-channel and WDM transmission, the studied results
and the simulation results show that, for relatively low data rate such as 5 Gbps, the
dispersion-compensated system yields the greater performance than the optical phase
conjugation system. However, for high data rate such as 40 Gbps, the optical phase
conjugation system gives in better performance than the dispersion-compensated system.
This is because the nonlinear enhancement of noise is greatly reduces in OPC system since
the relatively high dispersion is accumulated to the system midpoint without compensation.
We demonstrated that the suitable channel spacing for long-haul WDM transmission is 100

GHz for the data rate of 40 Gbps. N ¢ s





