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Fig.2 Circuit representation containing a generator,
a black box as a circuit and a load.
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Fig.4 A circuit for considering eigenfunction
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[Abstract]

A Feature of the Maxwell Equation on Viewing from Circuit Theory:
What Oliver Heaviside Found

Nobuo NAGAI

Oliver Heaviside's most influential discovery was the mathematical solution for the distortionless line.
He suggested the use of inductive loading coils to achieve the mathematical condition for this line. William
Preece, chief engineer of the British Post Office, said of inductive loading that "it would be like making
humps on a road to increase the speed of vehicles," and he rejected Heaviside's theoretical work on
telephony. The mathematical condition for the distortionless line was achieved by inphase voltage with
current, and it coincides with the condition of transmitting the maximum power in a steady state. In
applying the idea of inphase voltage with current, Heaviside revised Maxwell's equations as represented
by electric and magnetic fields. Heaviside defined "impedance" for the ratio of electric and magnetic
fields, and showed that the product of the two fields defined electric power or energy. In this paper, we
apply the Schrédinger Equation as presented by two wave equations, and define the product of the two
equations as energy. We also consider resonance and eigenvalue oscillation viewed from the energy, and

obtain features different from those obtained with quantum mechanics.

Key words: revision of the Maxwell equation by O. Heaviside, transmission of wave energy, Maximum

available power and resonance, eigenvalue problem and phase difference 90°
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