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Multicore and multimode photonics for breakthrough in limitation of optical
fiber communications
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In this research, space division multiplexing by using multicore fiber
technology and mode division multiplexing technology has been investigated for overcoming capacity
limit of conventional fibers. For uncoupled multicore fibers, it was found that the spatial
multiplicities of 60 times larger and 90 times larger than that of conventional single-core
single-mode fibers can be achieved by using a 6-mode 19-core fiber and a 10-mode 12-core fiber,
respectively. For coupled multicore fibers, it was shown that the multicore fiber parameters such as

core-to-core distance should be carefully determined depending on the bending condition of the
transmission line. In addition, for multimode controlling devices in mode division multiplexing

transmission, a mode-scrambling-type mode multi/demultiplexer based on planar lightwave circuit has
been proposed.
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