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Research on devices for multiplexing communication and more detailed sensing
was carried out by exploiting spatial eigenmodes. For OAM communication, signal to interference
ratio was improved, where port directions of loop antennas were optimized for short-range
communication and configuration of paraboloids were optimized for long-range communication. For
sensing application, received currents by loop antennas were analytically derived, and a procedure
of the back-annotation was examined. The order and degree for the spatial eigenmodes are the
magnetic quantum number (m) and orbital angular momentum quantum number(l). The OAM communication
exploits only the eigenmodes for the magnetic quantum number. In this research, eigenmode unique
both for 1 and m is synthesized by the current distribution on the SEherical array. The current
distribution to radiate the eigenmode is analytically derived, and the eigenmodes are shown to be
accurately synthesized by numerical calculation.
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