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Why do we think we have cosmic company? 

There are 1022 stars visible to our telescopes. 



One trillion planets 



At least 100 million Earths in the Milky Way … ? 

Kepler Space Telescope 

Or … 10,000,000,000,000,000,000 Earths in 
the visible universe 









So if alien life is out there, how do we find it? 



Joseph von Littrow (Austrian) 
1781-1840 



The Great Moon Hoax of 1835 
    N.Y. Sun 



Bill Herschel 



Giovanni Schiaparelli 



Twentieth century 
search …  

Percival Lowell 







Edward Maunder 



There’s a three-way horse race 
to find cosmic biology … 



The nags: 

•  Find it nearby 



Pre-WW II Martian… 











1996   ALH84001 







Martian methane 









Lakes of Titan 





The nags: 
•   Find it nearby 
•   Sniff it out 
 









HD209458b transits every 3.5 days. 
Reduces stellar luminosity by 1.5%. 
Sodium found in atmosphere. 



James Webb Telescope might find CO2, O3,    
 H2O, chlorophyll.  



The nags: 
•   Find it nearby 
•   Sniff it out 
•   Find evidence left by 
intelligence 



Allen Telescope Array 



The nags: 
•   Find it nearby 
•   Sniff it out 
•   Find evidence left by 
intelligence 



The nags: 
•   Find it nearby 
•   Sniff it out 
•   Find evidence left by 
intelligence 

]  stupid life 



But will life spring up at all? 





Jack Szostak 



Biology: An Easy Thing? 



If Earth is the only world with life, 
then it’s a miracle 

Astronomers are leery of miracles 


