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Geometrical design of electromagnetic fields based on topology of circuits with
retarded coupling

Hisakado, Takashi
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By systematically deriving an equivalent circuit of topology equal to the
conductor structure from Maxwell®s equations and considering the retarded electromagnetic coupling
of the electromagnetic field, we can obtain the intrinsic modes, frequency response, radiation and
dispersion characteristics in complex structures. Using this fact, it was shown that various
electromagnetic phenomena can be designed geometrically using the graph Laplacian as a circuit for
coupling with electromagnetic fields existing outside the circuit In a circuit without an explicit
return path. Specifically, we proposed the design of terminations, short circuits, and frequency
response of transmission lines without return lines, single-mode excitation using singularities on
light lines, the description of time-domain models by neutral-type delay differential equations and
their stabilization, and the extension of single-conductor lines to bent lines.
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