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A model of Martian induced magnetic field and the distribution

of magnetic field lines

TONG Dong-Sheng, CHEN Chu-Xin”"
CAS Key Laboratory of Basic Plasma Physics, School of Earth and Space Sciences, University of Science and
Technology of China, Hefei 230026 ,China

Abstract Based on the facts that there is an ionosphere above the solid Mars but there is no
intrinsic magnetic field inside its solid body, and also the characteristic of the interaction between
the solar wind and Marian ionosphere, a model of Martian induced magnetic field is proposed.
The model is as follows, according to the conservation of current: V « j = 0 (where j is the
induced current) and appropriate assumptions on the distribution of the current of Martian
Magnetosphere, the expressions of Martian magnetic field can be obtained through Biot-Savart
theorem and the distribution of Martian magnetic field lines can be obtained through the use of
our program of tracing magnetic field lines. We find that the results obtained via the model of
magnetic field are consistent with observational results from satellite and the results gained by
using other methods.
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5 RBESie

AN S A — A L TR BOR A B KR I #E
A K B 5 A S BAOR T BLR U A AR

SRR BH KU B 7 /R R O g )= B B
JENE P R P P O AS B 3 S B 4 o A B TR Y L
R A BRSO B T A HRLIAL L B KR T
22 IV o 1 L S = w1 I 7 D T
B — o R R S BHSR A KR A T 3 5 B d e M
F 2 1) B 77 2 R B R P A B KR A TR R T 4k
oA

Xt K R AR TE b G o A R AT G W)
PR YA 2 9 45 58 5 TR LI B 25 28 LA KT A 75
LA I 25 /AT G 0 B (L X R R R R AR A A
MR T KRB A5 L X Rl ) B LA [ B Gk
B AN . H AT ARSI 00 20— AP e At
TYR A B S 80 LR 4 Ja A A D R
(D2 7 B 7 (6 AR SO T 75 MR B IO 26 v O
SRR TR B R B R O A AE LS 1Y
AR A AR LI T 0 i — 2 A Al kR R
JZ LU SR AL (2) g = T 1) T )RR A S A
7 SO -E AR IR 2 r i R SR AU L AE S SR 9
PR 25 A LI GERE E — 20 4 A H o3 A, (3) A3
FAN] 220 W 1l J= TR i 2 PR e B9 R BE L 4 T o 5 O
FORRE . () AR SCHRATTBBE K B X 3 19 T 17 5 K B
JRGE JBE T7 18] 3 L DA R e A T EL A A L.

2 & 3 ik (References)

1D s, XU9R 2%, K R RE 2 R 45 SR 1 43 F 9. bk 4y 3 %
HEJE,1996, 11(4) .77~86
Shi J K, Liu Z X. Analysis and research of detective results
about Martian magnetosphere. Progress in Geophysics (in
Chinese), 1996, 11(4) . 77~86

[ 2] Slavin ] A, Schwingenschuh K, Riedler W, et al. The solar
wind interaction with Mars: Mariner-4, Mars-2, 3, 5, and
Phobos-2 observations of bow shock position and shape. J.
Geophys . Res. ,1991, 96 (A7) ,PAGES 11235~11241

[37] Acuna M H, Connerney ] E P, Wasilewski P, et al. Magnetic
field and plasma observations at Mars; Initial results of the
Mars Global Surveyor Mission. Science, 1998, 279 (5357) .
1676~1680

[ 4] Brain D A, Bagenal F,Acuna M H, et al. Martian magnetic
morphology : Contributions from the solar wind and crust. J
Geophys. Res., 2003, 108 ( A12 ), 1424, doi: 101029/
2002JA009482

[5] Luhmann J G, Brace L. H. Near-Mars space. Rev. Geophys,
1991,29(2) . 121~140

[ 6] Luhmann J G. The solar wind interaction with Venus. Space
Sci. Rev. .1986,44(3) :241~306

1 Crider D, Brain D, Acuna M H, et al. Mars global surveyor

observations of solar wind magnetic field draping around

Mars. Space Sci. Rev. s2004,111(1): 203~221



2160

H Bk ¥ B % R (Chinese J. Geophys. )

53 &

[8]

L9]

L1o0]

(11]

[12]

Esa Kallio, Hannu Koskinen. Ion acceleration in the Martian
plasma environment. Adwv. Space Res. , 1998,21(4):573 ~
582

Kallio E. An empirical model of the solar wind flow around
Mars. J Geophys. Res. ,1996, 101(A5): 11333~11147
Halekas J S, Brain D A, Lillis R J. et al. Current sheets at
Geophys. Res.
Lett. ,2006,33,1.13101,doi:10. 1029/2006GL.026229

low altitudes in the Martian magnetotail.

Kallio E. Koskinen H. A test particle simulation of the
motion of oxygen ions and solar wind protons near Mars. J
Geophys. Res. 11999, 104(A1) :557~579

Yingjuan M, Andrew F Nagy, Igor V Sokolov, et al. Three-
dimensional, multispecies, high spatial resolution MHD
studies of the solar wind interaction with Mars. J Geophys.

Res. ,2004,109, A07211,doi:101029/2003JA010367

[13]

[14]

Schwingenschuh K. Riedler W, Zhang T L, et al. The
Martian magnetic field environment;Induced or dominated by
an intrinsic magnetic field? Adv. Space Res. , 1992,12(9):
213~219

Bertucci C, Mazelle C, Crider D H, et al. Magnetic field

draping enhancement at the Martian magnetic pileup
boundary from Mars global surveyor observations. Geophys.
Res. Lett. ,2003,30(2),1099,doi:10. 1029/2002GL015713
Shinagawa H. The ionospheres of Venus and Mars. Adw.
Space Res. , 2004, 33(11) . 1924~1931

Vignes D, Mazalle C, Rme H, et al. The solar wind
interaction with Mars: locations and shapes of the bow shock
and the magnetic pile-up boundary from the observations of
the MAG/ER experiment onboard Mars Global Surveyor.

Geophys. Res. Lett. , 2000, 27(1): 49~52
Ao WIZIH



