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Study on Transmission Distance Extension of Optical Nyquist Pulse Transmission

Aoi WATANABE
Supervisor: Toshihiko HIROOKA

Driven by the rapid growth of global data traffic, high-speed transmission at a single-channel bit rate beyond 1
Tbit/s/ch has become an important research target. Recently, wavelength-division multiplexed (WDM) transmission
at > 1 Tbit/s/ch has been reported. However, the transmission distance is still limited to < 1000 km. On the other
hand, optical time-division multiplexing (OTDM) can realize an ultrafast symbol rate that exceeds the bandwidth
limitation of electrical devices. We have proposed optical Nyquist pulse OTDM transmission and reported
ultrahigh-speed single-channel transmission at 10-15 Tbit/s. The superior performance of Nyquist pulses
demonstrated in such an extremely high-speed transmission is expected to be highly beneficial for applications to
lower bit rates such as 1 Tbit/s, especially in terms of extending the transmission distance. In this thesis, 12.8 Tbit/s
-1500 km WDM transmission using optical Nyquist pulses with a roll-off factor o=0 is first presented. Furthermore,
by optimizing a to 0.5, the transmission distance was extended to 2100 km at a bit rate of 10.2 Tbit/s.
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