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Preface

With the development of space techniques, more and more curious solar system
bodies are being explored by humans. For example, several countries have launched
orbiters and landers to the moon recently, focusing on unprecedented resources, ori-
gins and evolutions of the moon, including Japan’s SELenological and ENgineering
Explorer (SELENE), China’s Chang’E-1/2/3 and India’s Chandrayaan-1 and US’s
Lunar Reconnaissance Orbiter (LRO) and Gravity Recovery and Interior Laboratory
(GRAIL). These missions provided direct observations on space environments,
surface processes, rocks and minerals, water ice, interior structure and the origin
of the moon. Furthermore, a number of upcoming lunar missions programmes have
been planned, e.g., India’s Chandrayaan-2, (2014), Russia’s Lunar Glob 1 and 2
(2014/2015), China’s Chang’ E-4 (2017), and International Lunar Network (2018),
which will enable us to answer more unknown questions on lunar exploration and
sciences. In addition, with recent Mars Global Surveyor (MGS), Mars Express, Mars
Odyssey, Mars Reconnaissance Orbiter (MRO), Venus Express, Phoenix, and so on,
the atmosphere, surface processes and interior structure of the Mars, Venus and
other planets were well explored and understood. However, the origin, formation
and evolution on planets and exoplanets are still unclear, as well as seeking life
beyond Earth.

This book will present the recent developments of planetary exploration tech-
niques and the latest results on planetary science as well as future objectives
of planetary exploration and science, e.g., lunar surface iron content and Mare
Orientale basalts, Earth’s gravity field, Martian radar exploration, crater recognition,
ionosphere and astrobiology, exoplanetary atmospheres and planet formation in
binaries. It will help readers to quickly familiarize themselves with the field of
planetary exploration and science. In addition, it is also useful for planetary probe
designers, engineers and other users’ community, e.g., planetary geologists and
geophysicists. This work was supported by the National Basic Research Program
of China (973 Program) (Grant No. 2012CB720000) and Main Direction Project
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of Chinese Academy of Sciences (Grant No. KJCX2-EW-T03). Meanwhile, we
would like to gratefully thank Springer Publisher for their processes and cordial
cooperation to publish this book.

Shanghai, China Shuanggen Jin
Honolulu, HI, USA Nader Haghighipour
Chung-Li, Taiwan Wing-Huen Ip

May 2015



Contents

1  Partial Least Squares Modeling of Lunar Surface FeO
Content with Clementine Ultraviolet-Visible Images................... 1
Lingzhi Sun and Zongcheng Ling

2 Quantitative Characterization of Lunar Mare Orientale
Basalts Detected by Moon Mineralogical
Mapper on Chandrayaan-1 ............... ..., 21
S. Arivazhagan

3 Gravity Changes over Russian River Basins from GRACE ........... 45
Leonid V. Zotov, C.K. Shum, and Natalya L. Frolova

4  Gravimetric Forward and Inverse Modeling Methods
of the Crustal Density Structures and the Crust-Mantle Interface ... 61
Robert Tenzer and Wenjin Chen

5 Radar Exploration of Mars: Recent Results and Progresses .......... 77
Stefano Giuppi

6  Automatic Recognition of Impact Craters on the Martian
Surface from DEM and Images .................c..oooiiiiiiiiiiin.. 101
Tengyu Zhang and Shuanggen Jin

7  Upper Ionosphere of Mars During Solar Quiet

and Disturbed Conditions .................. ... 119
S.A. Haider
8 Mars Astrobiology: Recent Status and Progress........................ 147

Antonio de Morais M. Teles

9  Classical Physics to Calculate Rotation Periods of Planets
andthe Sun...... ... 247
Sahnggi Park

vii



viii

10

11

12

13

Estimates of the Size of the Ionosphere of Comet
67P/Churyumov-Gerasimenko During Its Perihelion

Passage in 2014/2015 ....... ..o

Wing-Huen Ip

Photometric and Spectroscopic Observations of Exoplanet

Transit Events...... ... ... i

Liyun Zhang and Qingfeng Pi

Photochemistry of Terrestrial Exoplanet Atmospheres .........

Renyu Hu

Planet Formationin Binaries.......................ooooiiiiiint

P. Thebault and N. Haghighipour

Contents



About the Editor

Shuanggen Jin is a Professor at the Shanghai Astronomical Observatory,
CAS and Bulent Ecevit University, Turkey. He received the B.Sc. degree in
Geodesy/Geomatics from Wuhan University in 1999 and the Ph.D. degree in
GNSS/Geodesy from University of Chinese Academy of Sciences in 2003. His
main research areas include satellite navigation, remote sensing, satellite gravimetry
and space/planetary exploration as well as their applications. He has published
over 200 papers in JGR, IEEE, EPSL, Icarus, GJI, JG, Proceedings etc., seven
books/monographs and seven patents/software copyrights. He has been President
of the International Association of Planetary Sciences (IAPS) (2013-2017), Chair
of the IAG Sub-Commission 4.6 (2011-2015), Editor-in-Chief of International
Journal of Geosciences, Associate Editor of IEEE Transactions on Geoscience
and Remote Sensing (2014-), Associate Editor of Journal of Navigation (2014-),
Associate Editor of Advances in Space Research (2013-), Editorial Board member
of Journal of Geodynamics (2014-), Planetary and Space Science (2014-) and other
seven international journals. He has received Special Prize of Korea Astronomy
and Space Science Institute (2006), 100-Talent Program of Chinese Academy of
Sciences (2010), Fellow of International Association of Geodesy (IAG) (2011),
Pujiang Talent Program of Shanghai (2011), Fu Chengyi Award of Chinese
Geophysical Society (2012), Second Prize of Hubei Natural Science Award (2012),
Second Prize of National Geomatics Science and Technology Progress Award
(2013/2014), Outstanding Young Scientist Award of Scientific Chinese (2013), Liu
Guangding Geophysical Youth Science and Technology Award (2013), and Second
Prize of Shanghai Science and Technology Progress Award (2014).

ix



	Book_Jin2015Planetology.pdf
	a.pdf
	Preface
	Contents
	About the Editor





