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In this thesis proposes a path-averaged peak power considering dispersion effect of
optical fiber for the first time in our knowledge, in order to attain the results of the theoretical
analysis of optical fiber transmission more accurately than the conventional path-averaged power
which considers only the fiber attenuation. To calculate the path-averaged peak power
considering dispersion effect, in first step, we will analyze in single pulse transmission system. The
ultimate accuracy of the newly developed path-averaged peak power is verified by computer
simulations based on the transmission of differential phase-shift keying (DPSK) signal with data
rates of 5 Gbps and 40 Gbps, in both transmission systems using the dispersion management and
the optical phase conjugation. The numerical simulation results are in better agreement with the
frequency response analysis of the phase error using the path-averaged peak power considering
dispersion effect comparing to the phase error analysis obtained by using the conventional path-
averaged peak power that considers only the fiber attenuation.

Then, this thesis approximates a pafh—averaged peak power considering dispersion effect
of optical fiber for multiple bit transmission system in both DPSK modulation system and on-off
keying (OOK) modulation system. For DPSK modulation system, the path-averaged peak power
considering dispersion effect for multiple bit transmission system is found to be about 0.57 time of
the path-averaged peak power considering dispersion effect for single bit transmission. On the
other hand for OOK modulation system, the path-averaged peak power considering dispersion
effect for multiple bit transmission system becomes about 0.51 time of the path-averaged peak

power considering dispersion effect for single bit transmission.





