] jcmik

fd‘ L334 3 % (Reviews) B SR 2011,29(10)
ﬁgﬁwum REVIEW

KB DWETE ST R 5 By
BRI, MRS, AL

TEAFREZEAHFEZAFL PO ZARAFEARELLKEE, LK 100190

BE MEESMIKEIES, RS T ENSTESHEKEM, BWNAINS, NE 2 BRI R, BBk KEE L, ERN NG xR
M= ARETESTRNERENRR, EMESHRIEROER E, FRAERNAFAR, A FREAE R =06 08w,
MAEXMFIMRAHMKBEEENEN, AXHNZTE VTHRAREGHNEXAENRNER (ERAENTEMMAEREB NEXR,
AEBBEN#HE, , URABRSAENEEERSE)#HITTHNMER, ABSRAENDBUER S AEERFHTE RE
FREBEMERE RERSHAXETE AEARSHETELMASHHEME, NE LS EXLRRENSZMAENFEHE
BN, N EERREBREZNATRRE, KNS AEEREEHEEAMERNBRNEMESHNZIE, FEEMAER
MAAROIR, A ERARNEERZ @B F L HITT HEMHER,

FKEWR AE;ABAMHR; XK, BBEMEZ;EN

hESEE P185.3 XRMIFIRD A doi 10.3981/.issn.1000-7857.2011.10.011

An Analysis of Results of the Mars Exploration
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Abstract Mars is our Earth’s neighbor with many aspects very much similar to the Earth, Mars is sometimes considered as the future
Earth, which means that the Earth’s internal structure, surface, and space environment, may evolve in a long period, to those similar to
the present Mars. Therefore, based on a comparison with the Earth, to explore and investigate Mars is important not only to the revelation
of the universe mystery, but also to better understanding of our Earth. Since the 1960°s, the spacecrafts have been sent to explore Mars.
There were more than 40 spacecrafts (with some failures) to explore Mars and some important results were obtained in the last more than
40 years. These results help us understand Mars, such as the Martian internal structure and surface, atmosphere, ionosphere and
magnetosphere, and so on. This paper analyzes the results of the exploration and investigation on Mars, including the Martian internal
structure, surface, atmosphere, ionosphere, intrinsic magnetic field and magnetosphere, as well as the solar wind interaction with Mars. A
brief introduction on the main scientific questions and significances of the Mars exploration and investigation is also presented.
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Fig. 1 Temperature spectrum of soil and rock of
the Mars observed with US Spirit Mars
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Table 1 Contents of chemical elements of rock in the
Martian surface

Viking-1

TCE /% Be o - B 3 Viking-2
Mg 5.0£2.5 — 5.2 —
Al 3.0£0.9 — 2.9 —

Si 20.9+2.9 20.8 20.5 30.0
S 3.1+0.5 3.8 3.8 2.6
Cl 0.7+0.3 0.8 0.9 0.6
K <0.25 0 0 0
Ca 4.0+0.8 3.8 0 0
Ti 0.5+0.3 0 0 0.61
Fe 12.7£2.0 12.6 13.1 14.2
0 50.1+4.3 49.7 — 50.4

Pb/ppm <30 — — <30

Sr/ppm 60+30 — — 10040

Yi/ppm 70£30 — — 50+30

Zr/ppm 30 — — 30£20
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Fig. 2 Geographic of the Martian surface observed
by laser altimeter
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Table 2 Contents of components in the Martian mantle

=N
L=EN
=N
L=EN

K

A% o o Hi Bk
Si0, 41.6 40.04 45.16
TiO, 0.33 0.63 0.71
ALO, 6.39 3.14 3.54
CrO0, 0.65 0.38 0.43
Fe0s — 0.41 0.46
FeO 1538 18.48 8.04
MnO 0.15 0.12 0.14
NiO — 0.18 0.20
MgO 29.78 33.32 37.47
Ca0 5.15 2.73 3.08
Na,0 0.10 0.51 0.57
K,0 0.01 0.12 0.13
PO, — 0.05 0.06
Mg/ (Mg+Fe) 0.77 0.67 0.89
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Fig. 3 Temperature profile of the Earth and Mars
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Table 3 Components of the Martian atmosphere

1'% it /ppm 53 it /ppm
CO, 0.9532 H,0 0.0003
N, 0.027 Ne 2.5
Kr 0.3 Ar 0.016
Xe 0.08 0, 0.0013
05 0.04-0.2 (00) 0.0007
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Fig. 4 Distribution of components in the Martian
atmosphere from a photochemistry model
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Table 4 Ratio of isotopes in the Martian atmosphere

) i 3% 1t Mk KA
2C/MC 89 90+5
HN/N 272 170£15
1°0/"0 489 490+25

36Ar/38Ar 53 55«15

HAr/PAr 296 300+100

¥Xe/Xe 097 2.542/-1
D/H 1.6x10* 9+4x10™
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Fig. 5 Schematic diagram of the Martian
magnetopause (unit: km)
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Fig. 6 Distribution of O* ion flux spectra measured by the
Aspera onboard Phobos-2 spacecraft
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