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Present Status of Optical Communication Technologies and Next-Generation
Optical Fiber Technologies for Extremely Advanced Optical Transmission

Toshio MORIOKA

The optical communication technologies using optical fibers as a transmission medium have become
global communication infrastructures, and at present intensive research activities are underway to realize
transmission capacity as large as 100 Thit/s per fiber. Although they had realized a 4 orders of magnitude
increase in transmission capacity over the last 30 years, they have begun to reveal their fundamental
physical limits such as maximum input optical powers into the transmission fiber and optical amplifiers’
limited bandwidths. In this report, the present status of optical communication technologies and their
limitations are firstly summarized, and then novel optical transmission technologies to go beyond these
limitations are proposed. Lastly, all-Japan R&D activities named “EXAT Initiatives” towards Pbit/s

optical transmission and beyond are also introduced.

Key words: optical fiber communication, optical fiber, optical amplifier, space-division multiplexing,

mode-division multiplexing, fiber fuse
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