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Structure of the Field-aligned Current Generated by the Acoustic Gravity Waves and its
Propagation to the Opposite Hemisphere
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Acoustic mode waves of the atmospheric gravity wave propagate upward and reach the ionosphere. Because of the cutoff
the acoustic mode, they can resonate between thermosphere and Earth’s surface with period around 4 minutes, and the verti
wind associated with the waves generates the ionospheric dynamo current. The current effect appears as a geomagnetic pulsa
on the ground. The ionospheric dynamo current diverts along geomagnetic field, reaches another hemisphere and flows in t
ionosphere forming a trans-hemispheric closed circuit. In this paper, we compare the wave amplitude and phase observed
different sites in Japan and at near geomagnetic conjugate points in Australia. In the case of the 2011 Off the Pacific Coa:s
of Tohoku Earthquake, the acoustic resonance effect appeared with almost no phase lag (or with anti-phase) in the east-we
component of geomagnetic field oscillation among the stations in Japan. At near magnetic conjugate points between Japan a
Australia, the north-south component of geomagnetic oscillation was in-phase. These observational facts are compared wi
suggested models of small spatial scale field-aligned currents observed by the CHAMP satellite and the results of numeric:
simulation of atmospheric gravity waves obtained by, for example, Matsumura et al. (2011).
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