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Claire Max 
November 23rd, 2010 

Astro 18: Planets and Planetary Systems 
UC Santa Cruz 

Please remind me 
to take a break at 
12:45 pm!
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© Jerry Ginsburg 2004 Vishnu Schist and Zoroaster Granite 
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Credit:  
Pawel Artymowicz



Credit: Arizona State Univ. 





Credit: Pawel Artymowicz



Credit: Pawel Artymowicz
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Pawel Artymowicz
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DNA encodes our genetics 
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November 24, 1859!
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Credit: Amer. Association for the Advancement of Science 
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Credit: Amer. Association for the Advancement of Science 
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From MacFadden [1992] Cambridge Univ. Press 
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Credit: David Webb, Univ. of Hawaii!
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Credit: David Webb, Univ. of Hawaii!
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Hardest to find on 
other planets 



David Grinspoon, Denver!
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Norbert Schorghofer, U. Hawaii 



Norbert Schorghofer, U. Hawaii 
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•  1984: meteorite ALH84001 found in Antarctica !
•  13,000 years ago: fell to Earth in Antarctica!
•  16 million years ago: blasted from surface of Mars!
•  4.5 billion years ago: rock formed on Mars!
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… most scientists not convinced!
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Ganymede Callisto 
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Simulated spectrum from 
DARWIN homepage 
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Earth 

Venus 

Mars 
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Professor Frank Drake, UCSC (retired)!
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Number of civilizations = NHP 

NHP = number of habitable planets in the Galaxy 

x  flife 

 flife = fraction of habitable planets which actually contain life 

x  fciv 

 fciv = fraction of life-bearing planets where a civilization has at some time arisen 

x  fnow 

 fnow = fraction of civilizations which exist now 
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SETI experiments look for deliberate signals from E.T.!
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Earth to globular cluster M13: Hoping weʼll 
hear back in about 42,000 years!!
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http://setiathome.ssl.berkeley.edu/	




Page 84    	




Page 85    	




Page 86    	


Pioneer plaque	
 Voyager record	
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(Fermi’s paradox) 

Pawel Artymowicz
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