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Plasma environment of Venus controlled by IMF directions
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Venus has quite a different plasma environment from the Earth. The lack of intrinsic magnetic field on Venus results in
the direct interaction between its upper atmosphere and the solar wind. Oxygen and other heavy ion species escaping fro
the upper atmosphere to the space have been observed in the vicinity of Venus. The purpose of this study is to understa
how the global structure of the Venusian plasma environment depends on the IMF direction. Recently, it is reported that the
magnetic environment of Venus highly depends on the direction of the interplanetary magnetic field (IMF) [e.g. Du et al., 2009].
Usually, IMF has a component perpendicular to the Venus-Sun line. However, sometimes the IMF direction has only a componer
parallel to the Venus-Sun line. In this circumstance, the magnetic barrier of Venus appears to be vanished based on magnetome
observations. The disappearance of the magnetic barrier is also reproduced by a global simulation of Venus [e.g. Zhang et a
2009]. It is also suggested by the global simulation that the IMF direction controls the atmospheric escape flux by the global
change of the Venusian plasma environment [e.g. Liu et al., 2009]. By using ion velocity distribution functions measured by
ASPERA-4 instrument onboard Venus Express [e.g. Barabash et al.,2007] for a period of 2006 - 2008, We investigated plasm
environment of Venus and its dependence on the IMF directions that were obtained by magnetometer (MAG) [e.g. Zhang et al.
2006]. We classified all the orbits into two cases: perpendicular to the Venus-Sun line (perpendicular case) and parallel to i
(parallel case). We found that the spatial distribution of high energy O+ flux®8QeV) is different between two cases. The O+
fluxes could be observed frequently coinciding with a reversal of magnetic field x component, Bx, (the x-axis points from Venus
towards the Sun) on both cases. Reversal of Bx is known as a plasma sheet where planetary ions are accelerated [e.g. Barab
et al., 2007]. Most of Bx reversals are observed along a convection electric field formed by upstream IMF for the perpendicular
case. On the other hand, the Bx reversals are scattered randomly for the parallel case. In addition, in many orbits for the parall
case, multiple Bx reversals are identified. It indicates that upstream IMF directions affect the formation of local plasma sheet
In the perpendicular case, IMF can drape the ionosphere of Venus forming large convectional electric field and plasma sheet
the electric pole. On the other hand in the parallel case the plasma sheet configuration is not so simple. The magnetic field
disturbed in the induced magnetosphere forming many Bx reversal points, resulting in expansion of the ion acceleration region
more than the perpendicular case.
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