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Our Venus MHD simulation��
BIMF=12 nT 
Cone angle=20 deg 
(MA=6.3)��

BIMF=48 nT 
Cone angle=20 deg 
(MA=1.6)��
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Trans-terminator O+ flux��
BIMF=12 nT 
(MA=6.3)��

BIMF=48 nT 
(MA=1.6)��

Return flow 
due to 
magnetic 
tension��

Flux 
diminished�� 27 
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Effect of low MA shock at EarthÕs bow 
shock [Chapman et al., 2004]��

5 �Í364(FûFÚFáG��´7g8¼GlGQG]�XFþ
G`GGGVG>GwGn [Luhmann, 1986]��
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7Á&"�j MHDGAGŠGW 
[Terada et al., 2009]��

7Á&"�jG]G2GdGxGQGWGAGŠGW 
[Terada et al., 2002]��

�p6ë�j -!Õ�j)��œGAGŠGW 
[Hoshino, 2012]���p�ö�±�¼ DSMCGAGŠGW 
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G�Fņon-MHDGEGGGTGn�‰&ì�'FúFùFþ 
�–�Ñ�gFþGEGGGTGn�‰&ì�'G"0ŽFß��



KT(Ô>Ì9×(­�Ø�p�°GGG;GŠGnFþ�+0[��
¥! Semidiscrete central scheme [Kurganov and Tadmor, 2000] 

¥! ���™3ÿ�ØH�GxGŠGlG•GcG/G•FþGGGhG=GVGy���„H�Fþ0Û�o�‰�2G"�š�fFéG�FãFøF÷
���ÆFû(­�Ø�¥�V  
Ð! 3��(­�Ø CWENO (central weighted ENO) [Levy et al., 2000]FøFþ)�G��œG�FëFúFù 
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Example: Shock tube test��

Rusanov scheme  
(TVD Lax-Friedrichs)��

2nd order semidiscrete 
scheme (minmod limiter)��

Our new scheme:  
4th order semidiscrete 
scheme (UNO limiter)��

Michigan U. 
multi-fluid model 
[Benna et al., 2004]��

can be applied to 
-! HD model 
-! MHD model 
-! Multi-fluid model 
-! Hybrid model 
-! " ��
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Example: Sinusoidal wave propagation��

Rusanov scheme  
(TVD Lax-Friedrichs)��

2nd order semidiscrete 
scheme (minmod limiter)��

Our new scheme:  
4th order semidiscrete 
scheme (UNO limiter)��

Initial profile��

1 cycle��

10 cycles��
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Backup charts��
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Mean free path��
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¥! Semidiscrete central scheme [Kurganov and Tadmor, 2000] 
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