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Recent research has shown that the gravity waves (i.e., acoustic waves and/or internal gravity waves) propagate to the ion
sphere to cause many different phenomena including the ionospheric instabilities.

By an analysis of the CHAMP magnetic data, we found that the small amplitude (1-5 nT) magnetic fluctuations with apparent
period around a few tens of seconds along the orbit exist globally and nearly all the time (Nakanishi et al., 2014). Characteristic
of the magnetic fluctuations including seasonal dependence of geographical distribution of their amplitude strongly suggest the
they are the spatial structure of small-scale field aligned currents having the lower atmospheric origin. We suppose that the gra
ity waves generated by the lower atmospheric disturbances propagate to the ionosphere and drive the E-layer dynamo, and f
current in the ionosphere diverts along the magnetic field to another hemisphere to make a closed circuit. In addition, it has bee
reported that by computer simulation, the acoustics gravity waves propagate to the ionosphere to drive the ionospheric dynan
and cause the field-aligned current (Zettergren et al., 2013). But the structure of the circuit is not yet clear. To confirm the abowve
scenario and to find the scale of the current circuit in longitudinal direction which was not possible to estimate by the single
satellite, CHAMP, we use the magnetic data observed by the SWARM satellites.

Firstly, from a comparison of small scale magnetic fluctuations observed by the two SWARM satellites, the magnetic fluctu-
ations as observed by CHAMP are confirmed to be real (i.e., natural) phenomena and they show the same characteristics wi
those observed by the CHAMP, i.e., the magnetic fluctuation is perpendicular to the geomagnetic field; the amplitude on the da
side is much larger than that on the night side; as the latitude decrease to the dip equator, the period tend to get longer.

Secondly, because three satellite orbits have various spatial relations in 3-D space, we could easily confirm that the objectiv
magnetic fluctuations are not temporal but spatial structure along the satellite orbit. The longitudinal scale seems to be of th
order of 100 km.

We shall show the above results and some other characteristics of the current circuit and discuss whether or not our suggesti
model fits the observed characteristics.
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