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Venusian plasma environment controlled by IMF directions
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It is known that plasma environment on Venus is quite different from that on the Earth because Venus has no intrinsic magne
field. This results in direct interaction between upper atmosphere of Venus and the solar wind. Therefore oxygen and other hea\
ions can easily escape from the upper atmosphere to space. A huge amount of the ion outflow from Venus has been observ
with Pioneer Venus Orbiter, and currently Venus Express is intensively observing the outflow flux and its component. Recently,
it is reported that the Venusian plasma environment highly depends on the direction of interplanetary magnet field (IMF) [Du et
al., 2009]. Usually IMF has a component perpendicular to the Venus-Sun line, however sometimes the IMF direction only have
the parallel component to the Venus-Sun line. In this circumstance, the magnetic barrier of Venus appears to be vanished frol
magnetometer observations. The vanishment of the Venusian plasma environment was also realized by a global simulation
Venus [Zhang et al., 2009]. It is also expected that the IMF direction controls atmospheric escape flux by the global change o
the Venusian plasma environment.

In this study, we report the difference of the global structure of the Venusian plasma environment depending on the differen
IMF direction. We also discuss the flux and the physical mechanism of atmospheric escape by comparison between the 'usuz
and 'vanished’ plasma environment using the data obtained by Venus Express/ASPERA-4.

Joooooobobobobboobodooooooooobobobobbod0ooooooooD OO bOooooooo
goooooobbobobbotooooooooooboobbobboooooDoDbo bbb ooobD oo
OO0O0PioneerVenus Orbitet D OO0 0000000000000 VenusExpresS OOODOO0OOOOOOOOO
OO0000OVenusExpresS 00000000000 00O0OO0O00ODOOO0O0OO0OO0ODOOOOOOOOOOOO (IMF)
0000000000000 000000000 [Duetal,,20090 IMFOOOOOODOOOOOOOO (Venus-Sun line)
000D00D0O00o00Do00ooo00Doo0DOoODoOOgIMFDO Venus-Sunlinel OO 0OO0O00O0OOO0OOOOO
000 MFOODODOODODODOODODOODODOODODOODOODDODODOODODOODOOODOODOO0OO0ODOOoOoDOOoooOon
O000o0o00o0o0000ooo000ooo000o0ooo00o0ooo0oo0oooo0og [Zhangetal., 2009] OO
oo oo oo b oo b oo b oooonobooa
goooooooobooooooog

00000000000 Venus Expres§l 0 ASPERA-A0DO0OOOOOOOOODOODO 3000O00OOODOOO
OODuetal, 2000 00 0000000000000 D0DO00OO0OO0OOOODO0OOOOOODOODOOOOOOOOOO
00000 o0ooOoMFODDODOODOODOODOODOOODOOODOOODOOODOOOODOOODOOODOOOOOO
agood

Reference

J. Du et al., 2009, Magnetosheath fluctuations at Venus for two extreme orientations of the interplanetary magnetic field, GRL
Vol36, L09102

T. L. Zhang et al., 2009, The disappearing of the magnetic barrier at Venus, Geophysical Research Abstracts, Vol. 11
EGU2009-3106



