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Since Venus has no intrinsic magnetic field, its ionospheric components (mainly oxygen ions) escape to the interplanetar
space due to direct interactions between the ionosphere and the solar wind. The solar wind convection electric field penetrat:
into the induced magnetosphere and accelerates ions of planetary origin. Pick-up ions, accelerated by the solar wind convecti
electric field, have been often observed by many spacecrafts at Venus.

When oxygen ions are produced, they drift to the E x B direction in the real space (ExB drift). In the velocity space, the
ions moving with the ExB drift exhibit a ring distribution whose center is the solar wind's velocity. Such ring distribution has
been observed at for example comets [e.g., Terasawa et al., 1986] and Moon [e.g., Futaana et al., 2003]. These observations
ring ions are the evidence of the pickup process occurring near these bodies. As seen in such example, the velocity distributic
functions include valuable information on the generation and the acceleration mechanisms.

In this study we aim to understand ion acceleration mechanisms around Venus by analyzing 3D ion velocity distribution
functions (VDFs) obtained from lon Mass Analyzer (IMA). IMA is a part of the Analyzer of the Space Plasma and Energetic
Atoms (ASPERA-4) instrument, onboard Venus Express. Of 1.5 years data we select 50 VDFs when the local magnetic field i
stable. Most of the oxygen ions are frequently observed where the local convection electric field directs away from the plane
in the real space. We converted the VDFs into the CEB frame (direction of: E; the local convection electric field, B; local
magnetic field, and C; ExB drift). We found that the observed VDFs can be categorized into the following 3 types: 1. Ring-like
distribution where VDFs are on the ideal ring calculated from a local proton velocity and magnetic field, 2. beam-like distribution
parallel to the local magnetic field, and 3. velocity distribution inside the ideal ring. From these results, we can identify the ions
in category 1 as pickup ions accelerated by the local convection electric field. The ions in category 2 are the planetary ion:
accelerated by the potential along the magnetic field. The ions in category 3 are not straightforward to interpret, but they migh
have experienced non-uniform electric and magnetic fields, have accelerated by multiple electric mechanisms, or have had no
zero initial velocities.

In this presentation, we discuss potential effects to produce those VDFs, namely the non-zero initial velocity of the oxygen
ions and the additional electric field (convection electric field in the presence of multi-ion species, bi-polar electric potential
caused by electron pressure gradient and the Hall electric field).
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