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ABSTRACT

It is known that the Differential Phase Shift Keying(DPSK) modulation scheme in the coherent optical com-
munication system is suitable for design of long-distance transmission system because its receiver performance is
3-5dB better than ASK and FSK. In this paper, we descrive a fundamental understanding of the effects of laser
phase noise on the performance of coherent lightwave communication systems. Formulas are derived for the bit er-
ror rate in homodyne and heterodyne DPSK. Based on detailed mathematical analysis and estimates, we explain

the following finding. DPSK can operates at rates only 300 times greater than the laser linewidth.
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Fig. 1 Optical-DPSK detector
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Fig. 3 Penalty in decibels due to phase noise in optical and
heterodyne DPSK, D=20, P.=10"°
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