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Topics Today

• 背景

• 太阳系的主要行星类型

• 地球、火星和金星的演化历史

• 系外行星

• 可居住行星



银河系

• 150亿年以前宇宙形成

• 宇宙中有约1000-5000亿个像银河系这样的星系

• 银河系中大约有1000-4000亿颗恒星

• 太阳是银河系恒星中的一个成员

• 我们生活在太阳系中的地球上

• 地球在46亿年前形成，50亿年之后毁灭

• 地球就像浩瀚宇宙中的一粒尘埃



Birth and Growth of the Universe 



Solar System Formation



I. Tour of the Solar System
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Sept. 12th, 2013: Voyager enters interstellar 
space – first manmade object to do so.

19 billion km away from the Sun



The Voyagers are far from home…

V1: Sept 5,  1977
V2: Aug. 20, 1977



The Solar System Planets



• Terrestrial planet (rocky surface + 
atmosphere)

• Gas bags

• Objects with No or tenuous atmosphere 

3 Classes of Solar System Objects



Mars, Earth, Titan, Venus

Major Atmospheres



•

Nearly identical in size to 
Earth; surface hidden by 
clouds

• Hellish conditions due to an extreme greenhouse effect:
•Even hotter than Mercury: 470°C, day and night



• An oasis of life
• The only surface liquid water in the solar system
• A surprisingly large moon

Earth and Moon 
to scale

Earth





• Looks almost Earth-like, but don’t go without a spacesuit!
• Giant volcanoes, a huge canyon, polar caps, more…
• Water flowed in the distant past; could there have been life?

Mars





Jupiter, Saturn, Neptune, Uranus
Giant Planet Atmospheres



Moon, Mercury

1974 Mariner 10 image

Best ground-based image

MESSENGER 2008

Almost No Atmospheres



Io, Triton, Europa, Pluto, Ganymede, Callisto, Enceladus

Tenuous Atmospheres



KBOs: the Dwarf Planets



The total Mass in the Kuiper Belt is < 0.1 Earth Mass

http://www.google.com.hk/url?sa=i&rct=j&q=oort+cloud+picture&source=images&cd=&cad=rja&docid=UGkSvKWwdlGQNM&tbnid=9frKQme74-C64M:&ved=0CAUQjRw&url=http://www.sunflowercosmos.org/gallery/gallery_20.html&ei=9go5Uv-6AY-uiQfSi4H4Dw&psig=AFQjCNG2V9mSfRZNZSVwhVl4cB42fsj6jg&ust=1379556461711982�


But the solar system does not end there…

http://www.google.com.hk/url?sa=i&rct=j&q=interstellar+distance+picture&source=images&cd=&docid=zbNEiJFQ51D-OM&tbnid=TpSIyzr4is93aM:&ved=0CAUQjRw&url=http://bbs.danawa.com/view.php?snb=comm&site=1&board=27&seq=2448694&past=0&ei=EQo5UoPoF7C0iQefwoGoCA&psig=AFQjCNH6KG6-8tH7BySN1nI7xPy1nwItBQ&ust=1379556171073153�


http://www.google.com.hk/url?sa=i&rct=j&q=oort+cloud+picture&source=images&cd=&cad=rja&docid=4iznB3ve1duqLM&tbnid=-tl_Wt7c-QGjXM:&ved=0CAUQjRw&url=http://tupian.baike.com/a3_50_44_300001309066131993445080902_jpg.html&ei=iwo5UsyOHaOXigfhh4HgCg&psig=AFQjCNEKS7v6bECvZgxG0u03Wxf89ctASw&ust=1379556348168103�




II. Discoveries of Planets
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http://www.nasa.gov/externalflash/PQTimeline/



http://www.nasa.gov/externalflash/PQTimeline/



So here are the planets we grew up with …



The dream for other planets continues.. 
On mass media!

http://www.nasa.gov/externalflash/PQTimeline/



The turning point

http://www.nasa.gov/externalflash/PQTimeline/









http://www.nasa.gov/externalflash/PQTimeline/









III. Evolution History
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4.5 Ga
Prebiotic
Soup

3.5 Ga
Oldest Evidence 
of Life

2.5 Ga
Origin of 
Eukaryotes? 

1.5 Ga
Origin of Multi-
Cellular Life?

0.5 Ga
Diversification 
of Life

0.1 Ga

Origin of life





The Climate Change 
History of Mars



IV. Exoplanets
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There are so many more exoplanets….

• Kepler found 
more than 
2000 planet 
candidates.

• Here we 
show just a 
few extreme 
examples..



Kepler-76b: an extreme hot Jupiter
P=1.5 days
T=2000 degree C



Glass Raining Hot Jupiter
T= 800 degree C





Kepler 36b: Bad Big Brother Comes Back!
Minimum Distance = 5x Earth-Moon distance
Conjunction Period = 97 days
T= 700 degree C



And many… (2013)



Or maybe interplanetary trade is 
not just a fantasy?



Now there are ~10 potentially 
habitable planets.

and f, e



Where are they?





• 宇宙中有约1000-5000亿个像银河系这样的星系

• 银河系中大约有1000-4000亿颗恒星

• 如果每一百颗恒星周围能出现一颗可居住行星,每
一百颗可居住行星上能出现一种生命,每一百颗有
生命的行星上有一种智能生命—文明,每一百种文
明中有一种可以不自我摧毁….



There could be hundreds to 
thousands of civilizations out there….

Go Explore!
But please also remember to 

take good care of our own home 
planet 
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