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Upgrade of equatorial plasma bubble simulation toward coupling with GAIA model.
#Taichi Komoto", Tatsuhiro Yokoyama"
VRISH, Kyoto Univ.

In recent years, as space development has advanced, high-precision, high-reliability communication, positioning, and
navigation using GPS etc. are being put to practical use. The ionosphere is a transition region that connects the lower
atmosphere and space, in which many artificial satellites orbit, and at the same time, that affects satellites radio waves
and causes delays. The effect of radio wave delay due to the ionosphere becomes large relative to the required accuracy,
and in order to correct it, there is a strong demand for understanding of the physical process of the ionosphere, the
current situation, and its prediction. However, the observation means of the ionosphere are limited, and only limited
temporal and spatial information can be obtained. Therefore, simulation is an effective means. Plasma bubbles are
phenomena that occurs at low-latitude ionosphere. Low density region rises like bubbles due to the instability of the
density stratification. Since the inside of the bubbles is very unstable and contains irregular structures, it has a great
influence on the radio waves propagation. The purpose of this study is to connect the local ionospheric numerical model
and the global ionospheric numerical model in a hierarchical manner, using their strength and making up for their
shortcomings, and to develop a numerical model that can predict the plasma bubbles generation self-consistently. This
is expected to be useful for understanding the relationship between various spatial scale phenomena and plasma bubbles
generation. At this stage, we succeeded in converting the local ionospheric numerical model to whole longitude and
confirmed the convergence of the calculation of electrostatic potential. The boundary condition at the top boundary is
modified by giving a sine wave (a wavelength per day) that is considered to be similar to real longitudinal electric field
variation. The obtained electric field distribution is in good agreement with the vertical drift velocity that could be
calculated from the IRI model.
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