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Research on spatial single-dimensional mode multiplexer / de-multiplexer for
drastically increasing modes multiplexing
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We suggested a phase control type single dimensional spatial modes
multiplexer / de-multiplexer using slab waveguide to drastically increase modes multiplexing. In
this research, the operating principle of a single-dimensional spatial mode multiplexer using a slab

waveguide was ascertained. By analyzing simulation results, we revealed that it is difficult to
obtain mode crosstalk of lower than -5 dB due to insufficient difference of focusing position
between adjacent modes. We also experimentally demonstrated the effect of reducing crosstalk between

higher-order modes in the bending waveguide by using strongly coupled waveguide. As a preliminary
study of optical coupling technology between MCF and modes multiplexer using 3D waveguides, we
proposed and demonstrated machine-learning-based automatic waveguide recognition using YOLO. In
addition, a basic machine learning design method was established for designing modes multiplexer /
de-multiplexer based on nano-pixel waveguide.
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