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Study on the heights of the highest mountains of Mars
and the Earth and their difference

CHEN Chuxin"*, CHANG Zhen'

(1. CAS Key Laboratory of Geospace Environment . School of Earth and Space Sciences
Uniwversity of Science and Technology of China ,Hefei 230026, China;
2. Collaborative Innovation Center of Astronautical Science and Technology . Hefei 230026, China)

Abstract: The radius of Mars is only half of that of Earth, while the height of Mount Olympus, the highest
mountain on Mars, is more than twice of that of Everest on Earth. There are still some peaks on Mars
which are much higher than Everest. To explain the appearance of mountains or protrusions
disproportional to the scale of the planet, a stress model of a mountain was set up. It was found that the
main factor that affects the highest mountains’ height is gravitational acceleration. The smaller the planet,
the smaller its surface gravitational acceleration, and the more prominent the protrusions on its surface.
The depth of the deepest trench on Earth was also estimated using the same method; the result is close to
reality.
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Tab. 1 Physical parameters on Mars and Earth'*!

KA HuEk ZR 1]

B/ (102 kg) 0.641 74 5.972 6 0.107
AR/ (1019 km?) 16.318  108. 321 0.151
FMESINFEE/(m-s?) 3.71 9. 80 0. 379
4% /km 3 395 6 371 0.533
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Fig. 1 Sketch map of the slope of a mountain
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Fig. 2 Sketch map of the liquid state of medium at point A
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Fig. 3 Sketch map of the trench
BEIFVA R N B s i Xy J7 %0 (3) R
SYEVSHRIET L B )
"D
on = | purgde =purgD ()
2D SRV o KB
BRI 1A S RRAL IR — K T B
SR AT X D A DR BT

Ji %d@ = Ji %dj@ (14)
XA 13
kX = (p—pwx 8D = pgH (15
.o L ER A 09 %85 B8, H Oy b 35K e ey 16 1)
.
THIAAS H S DRIV (R TR BE
D= H=13200m (16
(o= piex)

FAL b S B AN IR H TSR OR 1T
P FE EA10 911 miE. X 5 FATHHEN AR .

3 g

e ST g LR AR I K AR R ER Y
PSR S B FA T R R 5 b 3k o ) o i 2 4 A )
SEERCE A TR Ll v AN R B 4. AT ST 4S
R BT, W R B D7 1% 0 B ER b de A
AR LA T . S RME ] 1 RATHIE A IE R 1.
TE KR FNHER T BRI ERAE I3 e i1 LMK T S
AIBIL AN ) » BT IR T MRz 3l s 3t KLE siie
T AR A v BE Y 32 RS E s . th T
IR AOANR] R R IR A e e 04 1 g
WA BT BARDCH AL, SR bl Ay — L6 L
bR 11 5 o W 5 V7 22 M EROF L D LA i e e



952 FEAFHARRF FIR

% 45 &

WA WTHE I B B 07 B e A T 8T DT RE D 2R A BR
F8. R A T B LT g ) e e AN AR E B XA
bR M 55 PR A R (o e o e DR A — o A v
Z R IR AW 5 AN T A S ) 3 2 Al i
R FATTARERL R B (L e i — R XA R
SRR TR, LS L0 Y 3 32 S B A R 4 D/
AW /N e LLEE Crl 00 LA T 2 i) i 1 33
18 2 (A4 0 B0 I8 B R BRI 5 1 L1 T
F ARG B Ry R RN BE I . FEAS SO T 34— 11
SR T S PR M ER B 2 AT RE b 5 i L2 . IR
RERYTE » fi g U9 ] BE 2 LA (R v — 2.

£ 2 30 ik (References)

[ 1] Smith D E,Zuber M T, Frey H V, et al. Mars orbiter
laser altimeter: experiment summary after the first
year of global mapping of Mars [ J]. Journal of
Geophysical Research, 2001, 106 23 689-23 722.

[2]Kaye G W C, Laby T H. Tables of physical and

[ M ]. Longman Group

chemical  constants

Limited, 1995.

[ 3] Sullivan R, Thomas P, Veverka J, et al. Mass
movement slope streaks imaged by the Mars Orbiter
Cametral J ]. Joural of Geophysical Research, 2001,
106 23 607-23 633.

[ 4] McSween H Y. The rocks of Mars from far and near
[J]. Meteoritics and Planetary Science, 2002, 37:
7-25.

[5]McSween H Y, Wyatt M B, Gellert R, et al
Characterization and petrologic interpretation of olivine-
rich basalts at Gusev Crater, Mars [ J]. Journal of
Geophysical Research, 2006, 111. E02S10; doi: 10.
1029/2005JE002477.

[ 6 ] Xu Z L. Elasticity Mechanics[ M ]. Beijing: People’s
Education Publisher, 1983.

[ 7] Anderson D L, Miller W F, Latham G V., et al
Seismology on Mars [ J ]. Journal of Geophysical
Research, 1977, 82. 4 524-4 546,

[ 8 ] Anderson R C, Dohm ] M, Golombek M P, et al.
Primary centers and secondary concentrations of
tectonic activity through time in the western
hemisphere of Mars [ J |. Journal of Geophysical
Research, 2001, 106: 20 563-20 585.

(E3% 933 W)

[ 5] Zhong Shunshi,

Polarization-agile microstrip antenna array using a

Yang Xuexia, Gao Shichang.

single phase-shift circuit [ J]. IEEE Transactions on
Antennas and Propagation, 2004,52(1) .84-87.

[ 6 ] Wang Zhongbao, Fang shaojun, Fu shigiang, et al.
Dual-band, probe-fed stacked patch antenna for GNSS
applications [ J ]. IEEE Antenna and Wireless
Propagation Letters, 2009,8(4):100-103.

[ 7] Yang Xuexia, Gong Bo, Yang Fang. A reconfigurable
patch antenna with quadri-polarization states using dual

feed ports [ C ]//Proceedings of Antennas and

Propagation Society International Symposium
(APSURSD), 2012 IEEE. Chicago, IL:IEEE, 2012.
1-2.

[ 8 ] Lu Xiaoyong, Qi Zhu, Luo Yuehua. Integrative design
of power divider and phase shifter for phased array
[C]//2011 IEEE MTT-S International Microwave
Symposium Digest. Baltimore, MD:IEEE, 20111270~
1273;doi: 10. 1109/ MWSYM. 2011. 5972776.

L9 FE i IR srdeny 22 e gx [T ] ANTE 18,
1985(2) : 67-76.



