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One-dimensional PIC simulation of boundary region of heliosphere
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The structure of the heliospheric boundary region is highly complex. There are two important discontinuities called the solar
wind termination shock and the heliopause. The solar wind is decelerated at the termination shock from supersonic to subsoni
The decelerated solar wind is finally held back at the heliopause. The boundary region is now being explored in-situ by Voyage
spacecraft. Numerically, it has been extensively studied by using MHD simulations. However, kinetic simulation is necessary tc
clarify microstructures in this region.

In this study, the termination shock and the heliopause are simultaneously reproduced by using one-dimensional full particle
in-cell simulation to understand their microstructures and interactions. Initially, simulation space is divided into two regions
filled with solar wind plasma at rest and interstellar plasma having a bulk velocity. The latter is continuously injected from
the left boundary. As time passes a shock wave (termination shock) is formed in the solar wind and the boundary between th
solar wind and the interstellar plasma becomes a contact discontinuity (heliopause). We assume that solar wind plasma beta
0.23, the ratio of electron cyclotron to plasma frequencies is 0.21, relative density of the interstellar plasma to the solar winc
plasma is 9, relative temperature 4, relative magnetic field magnitude 6, and flow velocity is 4.7 times the Alfven velocity in the
solar wind. Electron and ion temperatures are identical in each region. When the ambient magnetic field is perpendicular to th
system, Alfven Mach number of the shock is 6.2. We confirmed that Rankine-Hugoniot relations are roughly satisfied at the twa
discontinuities. In the poster, microstructures of the two discontinuities will be analyzed in detail. We will also report how the
structures are modified when the direction of the ambient magnetic field becomes oblique.
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