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New Technique for Monitoring the Polarization Mode

Dispersion of Optical Fibers Using Clock Tone

Absftract

Polarization Mode Dispersion (PMD) of optical fibers is one
of the most important factors that lead to distortion of transmitted
optical signal, so adaptive dispersion compensators and PMD
monitors are used to eliminate it and reduce its effect.

There are several proposed techniques for monitoring PMD«
including the technique based on measuring the power of the clock
signal tone of the transmitted signal after optical detection, which is
proportional to the differential group delay (DGD) that describes
PMD dispersion. Although this technique is characterized by its
simplicity and relatively low measurement time, it suffers greatly
from the influence of other factors such as chromatic dispersion:«
chirp« received signal power, and noise.

The proposed technique in this research depends on modifying
the traditional technique for the clock signal tone« so in addition to
measuring the power of this tone (P1) the power of the clock signal
tone for the same signal will be measured but with the addition of a
DGDottset delay (P2). The power ratio P1/P> was proven to be related
to DGD:« and not dependent on other factors mentioned above. High
sensitivity of measurement at the beginning and end of the
measurement range was also achieved. The VPI photonics simulator
was used to validate the operation of the monitoring unit and analyze
its performance.

Keywords: Polarization mode dispersion (PMD) , polarization
mode dispersion (PMD) monitoring, differential group delay (DGD),
optical fiber communication, VPIphotonics.
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