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Fig.2 Contour of radial magnetic field component on source surface by 3-D MHD numerical model (4T)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

294 | M E ¥ # 21%

K

90

Latitude/(°)

_901AIIIAIlllllllllllllllllllll
0 60 120 180 240 300 360

Longitude/(°)

A3 RAZ=4 MHD HFREMATHHKEREEEE (10°/cm®)

Fig.3 Distribution of density on source surface by 3-D MHD numerical model (108 /cm3)

90

60

30

Latitude/(°)

&

S o
T]—'lll‘ll]jllllll F1 ]IY‘]

__90 It L il 1 l ol L 4 L l i L L . It L L L l el L | l d L It L
60 120 180 240 300 360

Longitude/(°)

[

B4 RA=#% MHD SFEATHHERTOEZE (kms™!)

Fig.4 Distribution of solar wind speed on source surface by 3-D MHD numerical model (km-s~1)
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Fig.5 Observation of solar corona at 1st May by Fe XIV
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THREE-DIMENSIONAL NUMERICAL CORONAL
MODEL OF CARRINGTON ROTATION 1935 AT
MAY 1998

YE Zhanyin WEI Fengsi FENG Xueshang SHI Yong YAO Jiusheng
{Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

Three-dimensional coronal structure of Carrington rotation 1935 at May 1998
is obtained by using a three-dimensional numerical model of ideal magnetohydro-
dynamic equations. In this numerical model, MacCormark-II scheme is employed
for the discretization of the governing equations in computational domain and non-
reflecting projected-characteristic condition is adopted at inner boundary to keep
the simulation stable and the solution self-consistent. With the numerical model,
iteration is carried out with initial magnetic field constructed from photosphere
observation at 1935 Carrington rotation by Legendre series expansion and finally
approaches a steady state. The iteration results show that: (1) magnetic field on
source surface is nearly in radial direction with non-radial magnetic field compo-
nent no more than 2 T near the neutral line. (2) The value of radial magnetic field
component on source surface has no much variation except near the neutral line.
This agrees with Ulysess observation. (3) The magnitude of radial magnetic field
component at 1 AU, calculated from that on source surface by rule of r—2, approxi-
mates observation better than that obtained by potential model. (4) 3-D numerical
coronal structure agrees qualitatively with observation. The 3-D numerical results
also show that magnetic field dominates global solar wind structure, in which den-
sity of solar wind is high and speed is low in close magnetic field and near current
sheet, while density is low and speed is high at open magnetic field.

Key words Corona, Solar wind, Magnets hydrodynamics, MHD numerical
simulation
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