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Magnetosphere-ionosphere-ground electric current circuit-Question on the validity of the
Fukushima’s theorem-

# Takashi Kikuchi[1]
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Itis well accepted as the Fukushima’s theorem that field-aligned currents (FACs) flowing vertically into the uniform ionosphere
produce no magnetic fields in the vacuum region below the ionosphere. In this theorem, a pair of FACs is closed through the pole
ionosphere, and therefore, the electromagnetic energy is not transported to lower latitude. On the other hand, the TMO moc
waves in the Earth-ionosphere waveguide transmits the polar electric field to the equator, and explain the simultaneous onset
the preliminary impulse of the geomagnetic sudden commencement at high latitudes and the dayside geomagnetic equator. Sir
the TMO mode waves are excited by a magnetic field caused by the FACs, the excitation of the TMO mode waves conflicts witt
the Fukushima'’s theorem. In this paper, we show that a part of the FACs flows into the ground by way of displacement current:
associated with the TMO mode waves, and the resultant magnetosphere-ionosphere-ground current circuit becomes a chan
of the electromagnetic energy to low latitude ionosphere. It is pointed out that superposition of the results of the single FAC
assumed in the Fukushima’s theorem never provide the results of a pair of FACs.
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