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Research of the Optical Time-Division Multiplexing with the Same
Polarization and Test Method
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Abstract An optical time—-division multiplexing (OTDM) technique based on the Faraday rotator and three port
circulator is designed. The polarizations of the optical pulse exported from the OTDM system are all the same, which
have greatly increased the polarize stability. The effect of the adjusted errors on the intensity and time are analyzed
with frequency spectrum. The results indicate that the power density varies only on the frequencies which are
multiples of the basic frequency. A spectral analyzer is used to achieve a real-time measurement on the errors of
intensity and time. The effective—number-of-bits of the five degree OTDM is 6.15 bit.
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Fig.1 Configuration of 5 step OTDM system with the same polarization
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Fig.2 Sketch map of 5 step OTDM
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Fig.3 Relationships between power density variety of fundamental frequency and delay time error, amplitude error after OTDM
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Fig.4 State of polarization of the multiplexing processes on Poincaré sphere from 250 MHz to 8 GHz
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Fig.5 Measurement results of the multiplexing processes using spectral analyzer from 250 MHz to 8 GHz
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Table 1 Measurement results of the state of polarization of the multiplexing processes

Step S, S, S, foun/dB
0 -0.635 0.141 -0.746 1.840
1 -0.651 0.138 -0.748 1.830
2 -0.652 0.137 -0.748 1.840
3 -0.650 0.135 -0.749 1.830
4 -0.650 0.136 -0.749 1.820
5 -0.649 0.135 -0.751 1.830
o 0.0064 0.0023 0.0016 0.0075
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