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This thesis studies the impact of Kerr effect-induced phase error and applies the theories 1o the
differential-phase-shift keying (DPSK) transmission for both single-channel and wavelength-division-
multiplexed (WDM) transmission. The approach of the analysis in this study is the use of small signal
modulation added into signal carrier in order to gbserve the phase error. For the analysis of the nonlinear
phase error analysis, the phase erroris classified into several states that represent the different
-magnitude of the influence from the Kerr effect. The computer simulations developed for DPSK
transmission is employed for proving the analyzed resulls.

According 1o the results of this study, we found that there are many factors that affect 1o the
magnitude of the nonlinear phase error caused by the Kerr effect, such as the group-velocity dispersion
(GVD), the signal power, the dispersion-compensating interval, and the channel spacing in case of WDM
transmission. Both the derived theories and simulalions showed that an oplical fiber which has relatively
high GVD is suitable for providing a good signal qualily.. Since the signal power directly relates to the Kerr
effect, we should choose the signal power as small as possible. Although, the increase in the dispersion-
compensating interval leads to the decrease of the nonlinear phase error, in real system, large dispersion-
compensating interval results in the inter-symbal interference (I51). In addition, the duty cycle of signal
pulse is also found to play an important role in determining the signal quality. For mulli-channel WDM
transmission, large channelspacing is shown to provide a good signal-guality due to the reduction of the
cross-phase modulation (XPM) effect among channels especially for the XPM from adjacent channels.

All the simulation results were in 3very good.agreement with the.analysis and the derived theories.
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Schradinger equation (NLSE) [20],[21]
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LANAARIAILAZLINATNNTDT AN AN waaedTy e satginsniren e Aoy oy ninas
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ANTTEzn kAT sl nnINTesdnyMEeeen ANNNTULINTeNLIINgNTl Kerr
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2.2.1 Group velocity dispersion (GVD)
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191AINNIOULNTINUR Dispersion g 2.3 aanwlu 3 dagléun Normal dispersion
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(B, > 0) Anomalous dispersion ( 3, < 0) Wag Zero dispersion (£, = 0) [21]
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(Nonlinear phase shift) 1318131304L19nN"30] Kerr effect Nnasedyyroiaunnele
seuudulangaaanilugulszsinnme Self-phase  modulation  (SPM) Cross-phase
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2.2.2.2 XPM
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