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The transition theory which Kikuchi proposed first was improved and expanded in the range of
the Sommerfeld line above ground and even the Goubau line (G line) above ground. Then it was
proved by the experiment with the aid of the G line. The solution for the electromagnetic field
produced by an overhead wire is derived using Maxwell's equations and treating the situation as
a boundary value problem. In particular, the integrals which are caused by the finite conductivity
of the earth and which are responsible for the distribution of the fields in the neighborhood of the
surface of the earth are evaluated by means of the saddle-point method. Based on the field
theory described above, the primary transmission line constants of the G line above ground (R,
L, C, and G) and the secondary transmission line constants (gamma/sub 0/ = alpha/sub 0/ + |
beta/sub 0/ and Z/sub 0/) were obtained, and then the equivalent circuit for the G line above
ground was given. The behavior of the line from an engineering standpoint is now completely
determined by the usual simple circuit theory. The transition of the G line from a ground return
transmission line of a surface-wave transmission line was proved experimentally.
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