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Table 1. Computation parameters for a solar wind environment.

plasma density [m~] 6x10°
plasma temperature [eV] 10
drift velosity [km/s] 470
mi/me (H+) 1836
Debye length [m] 9.6
photoelectron temperature [eV] 1.5
photoelectron current flux [LA/m?] 10
numerical domain 128%128*128
object size 1%28*28
dx [m] 0.5
dt [s] 1.0x107
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Domain: 128x128x128
Object: 1x28x28

B=0

1 solar

& | qu

plasma flow

78

6160

Fig. 1 Numerical domain and geometric condition of the
simulation. The y-direction into the paper has the same
geometry as the z-direction.
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Fig. 2 Electric potential distribution on a conductor of a solar
sail model obtained by MUSCAT analysis. We use the same
plasma parameters for our computation as used in this
simulation. The direction of the solar flux and the solar wind
is 45 degrees from the normal of the surface.

Fig. 3 Spatial distributions of the ambient ions (above) and
electrons (below) at 0.5 ms in xy-plane (z=64). Contours
show the number density of the ions and electrons in m™.
Numerical domain is 128%128%128 in X*Y*Z dimensions. A
wake structure of ambient ions is recognized in the
downstream region behind the model.

Fig. 4 Spatial distribution of the electric potential (V) in
zx-plane (y=64) at 0.5 ms. Negative potential up to -2.0 V is
shown in the downstream region behind the model due to ion
wake.
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i aEi':lvB Fig. 6 Spatial distributions of the photoelectrons at t=0.5 ms
5.9E+07 in zx-plane at y=128 grid without plasma ﬂow_. Co?tours
2. 7E+07 show the number density of the photoelectrons in m™. The
1.2E+07 X- and Z-axis are in grid number.
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Fig. 5 Spatial distributions of the photoelectrons at t=0.025 ms 4.8E404
(top), 0.125 ms (middle) and 0.5 ms (bottom) in zx-plane, 2.2E+04
respectively. Contours show the number density of the 1.0E+04
photoelectrons in m™. Numerical domain is 128*128*128 in
X*Y*Z dimensions. Part of photoelectrons originally emitted 200
from the right hand side surface of the model in the figures
diffuse to the rear surface of the model. Fig. 7 Spatial distributions of the photoelectrons at t=0.3 ms

in zx-plane at y=128 grid around the object of
0.5m*28m*28m. Contours show the number density of the

TA VDR~ EPLH L T <ART DR HK D 23, photoelectrons in m™. The X- and Z-axis are in grid number.
KB R R AR TR D ZE BB AL M AR S 4L A fEIR ) I, Numerical domain is 256*256*256 in X*Y*Z dimensions.
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