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First, we proposed a novel technique for generation of highly-dense wavelength-division multiplexed
multi-level optical signals. QOur proposed technique for generation of ultra-short optical pulse
generation is based on cascaded configuration of LiNbO; optical intensity modulators, and enables to
get ultra-short optical pulse with a temporal width of 2.5 ps. With our scheme, we demonstrated
generation of wavelength-division multiplexed 160-Gsymbol/s optical signals. In the back—to-back
exper iments, we showed the error—free operation of our scheme.

Next, in order to clarify the transmission performance of highly-dense wavelength-division multiplexed
multi-level optical signals, we conducted a 1000-km optical fiber transmission experiment of
wavelength-division multiplexed 40-Gsymbol/s quadrature phase shift keying optical signals. We
measured precisely dependence of bit—error rates on the channel space and the transmission distance.
In the 1,000-km transmission, the bit-error rates less than 10 were achieved at the channel space
of 100 GHz. Decreasing the channel space, the l|iner cross—-talk noise and the nonlinear noise due to
the cross—phase modulation effect are enhanced.




