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惑星間空間磁場北向き時に現れるリシプロカル電離圏対流セル
Reciprocal ionospheric convection cells during northward interplanetary magnetic field
periods
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It is known that the dayside ionospheric convection at small interplanetary magnetic field (IMF) clock angles (less than or
equivalent to 30 degrees) exhibits twin reverse cells in both hemispheres. Traditionally, this convection pattern has been inter-
preted in terms of lobe cells circulating in the open field line region of the ionosphere. Recently, the lead author has shown a
flaw of this conventional view and suggested the existence of a new magnetic flux circulation mode that involves reconnection
between open and closed field lines. This circulation mode is termed the interchange cycle. A consequence of the interchange
cycle is the appearance of a reverse cell circulating in the closed field line region. This convection cell is called reciprocal cells.
The reciprocal is unique to the interchange cycle and can be used as an identifier of the circulation mode. The lead author has also
shown a ”proof of existence” of the ionospheric situation that is expected for the interchange cycle. However, an observational
approach is always subject to various limitations. For example, determining the open-closed field line boundary is suggestive but
not definitive. The purpose of this paper is to check whether global magnetohydrodynamic (MHD) simulations can reproduce
reciprocal cells as observed, to further support the existence of the interchange cycle. For this purpose, we performed several
simulation runs, changing IMF clock angles. We found that MHD simulations could reproduce reciprocal cells qualitatively, but
the reproduction was not perfect quantitatively. For example, the reciprocal cell intensity (potential drop) was much smaller than
the observations. In this paper, we compare simulation results with observations in various aspects and discuss their differences.


