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SKIN EFFECT IN RESISTIVE CONDUCTORS BASED ON
NEW MULTICONDUCTOR TRANSMISSION-LINE THEORY

Kenji Sato™®), Hiroshi Toki

B)

A) National Institute of Radiological Sciences, 4-9-1 Anagawa, Inage-ku, Chiba-shi, Chiba, 263-8555 Japan
B) Research Center for Nuclear Physics, Osaka University, 10-1 Mihogaoka, Ibaraki-shi, Osaka, 567-0047 Japan

We have constructed new multiconductor transmission-line theory and have succeeded to explain the origin of
electromagnetic radiation and noise. Sources of electric and magnetic fields in free space outside the resistive
conductors are true electric charge and conduction current inside conductors. Ohm’s law and continuity equation play
important role through new boundary conditions which differ from ones for perfect conductor. Based on the new
multiconductor transmission-line theory, we suppose that sources of electric and magnetic fields inside resistive
conductor is power supply which generates non-conservative electric field. Skin effect inside resistive conductor with
cylindrical shape is formulated. A new component of current perpendicular to a normal one along transmission line is

found.
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