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2D AMR-PIC Simulation of the Solar Wind Interaction with Small Scale Dipole Fields
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Magnetic sail is a propulsion system proposed for an interplanetary space flight. The thrust force is produced by the interactio
between magnetic field artificially generated by superconducting coils in a spacecraft and a solar wind. The scale of magneti
field used here is shorter than the ion Larmar radius in solar wind. The interaction of such a small magnetic field with solar
wind has not been revealed quantitatively. On the other hand, we have developed full particle-in-cell (PIC) simulation code
including an adaptive mesh refinement (AMR) technique. Generally, grid width used in a PIC simulation should be set to the
local characteristic length of intended plasmas (for example, Debye length or Larmar radius). The feature point of AMR-PIC
is that grid width and time step can shorten locally in the region where high-resolution is required. AMR-PIC can decrease the
computational load such as memory and computing time compared to conventional PIC code with uniform grid width. In this
presentation, we introduce the AMR-PIC method and the simulation of interaction between solar wind and a small scale dipole
field.
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