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Simulation of ion-scale magnetic flux ropes and its implications to the Venus ionosphere

# Hironori Shimazu[1]; Motohiko Tanaka[2]
[1] NICT; [2] NIFS

We use a three-dimensional macro-particle code (implicit-particle simulation) to examine the evolution of an ion-scale mag-
netic flux rope, where ion-scale means that its radius is close to the cyclotron radius for the proton thermal speed. The ion-sca
flux ropes were actually observed on the dayside ionosphere of Venus and Mars. In the simulation, we assume that the initic
force-free flux rope is maintained by the electron current; an electron beam flows in the flux rope along the magnetic field lines
The simulation results show that the electrostatic two-stream instability is generated around the symmetry axis of the ion-scal
flux rope in which the beam velocity is larger than the electron thermal velocity. Electrons around the axis are heated consid
erably in the direction parallel to the magnetic field by the instability. The magnetic field is deviated from the initial force-free
field, although the helical structure of the magnetic field is maintained. The result also implies existence of the electron hot tube
in the narrow region near the flux rope axis due to the instability in the dayside ionosphere of Venus and Mars.
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