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Effects of pickup-ions of planetary atmospheric origin on
the Martian plasma environments

*Hidekatsu Jin[1] ,Toshifumi Mukai [1],Takashi Tanaka[2]

ISAS[1], CRL[2]

Since, unlike earth, Mars does not have a global strong intrinsic
magnetic field, the planetary atmosphere directly interacts

with the solar wind. According to previous study, Marsis expected

to possess an extended oxygen corona. The oxygen coronais

exposed to the solar wind, and many ions produced in the oxygen

coronaare’picked up’ by the solar wind. These O+ ions were

observed by PHOBOS2 aroud Mars and existence of pickup ions

wewe confirmed. We are studying effects of these pickup ions

on plasmaenvironments around Mars. Assuming the altitude profile

of oxygen corona from Nagy[1988] and backgroud solar wind and
magnetosheath model from MHD calculation [ Tanaka,1998], we calculated
production rate of pickup ions aroud the planet, and trajectories

and phase space densities of these pickup ions at several points
using atest particle ssmulation. In the calculation of production

rate of pickup ions, 3 ionization processes (photoionization,

charge exchange, and electron impact) are calculated, we find

out that the electron impact ionization rate greatly increases

in the downstream subsolar region due to enhancements of electron

temperature and density. And we calcul ate the phase space densities

of pickup ions, and find out that because the gyro radii of pickup

ions are large compared to the planetary scale, pickup ions

gyrating near Mars forms only about 1/4 ring in the velocity

space. Especially O+ ions produced in the downstream subsolar

region where the effect of electron impact is significant, come

up to the upstream region, and form off-ring partsin the velocity

distribution function at points near bow shock. This non-gyrotropic

distribution and large phase space density means that plasma

as afluid change not only its speed ,but its direction of speed,

which can lead to formation and shape of the Martian bow shock.
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