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[Abstract]

Analysis of Electromagnetic Waves by Heaviside-Nagai-Space:
Basic Theory for Analysis of Quantum Wave

Nobuo NAGAI

In electromagnetic theory electric and magnetic fields satisfy the same wave equation derived from Maxwell
equations, which are composed of simultaneous differential equations of electric and magnetic fields. We also
obtain the same wave equation derived from lossless Telegrapher's Equations derived by O. Heaviside, which
are composed of simultaneous differential equations of voltage and current waves. The ratio of the solutions for
the simultaneous differential equations satisfies the Riccati differential equation. In applying this relation to
Maxwell equations and lossless Telegrapher's Equations, the ratio of electric (voltage) and magnetic (current)
fields (wave) defines "impedance." On the other hand, the product of the two fields (waves) defines electric
power or energy. In circuit theory we use impedances and electric powers effectively. In quantum theory we
obtain the wave function from Schrodinger equation. We try to obtain the wave function and a quasi-wave

function from Schrodinger equation. In using the two wave functions we compose a quantum circuit theory.

Key words : Electric and magnetic fields from Maxwell equations, Voltage and current waves from
lossless Telegrapher's Equations, Transient response derived from multi-reflection, Voltage

and current waves from Schrodinger equation
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