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PERCIVAL LOWELL 
at his  24” Refractor, 

Flagstaff, Arizona  observing  
Mars during the favorable 

perihelic opposition, 1894. 

Below, a globe constructed 
from his sketches. 





H.G. Wells
The War of 
the Worlds

(1898)







Viking composite of Mars

mid 1970’s



  



ALH84001 thin section – Martian fossils?
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Image Credit: Woods Hole Oceanographic Institution



Vertebrates’ view of ‘Tree of Life’  c. 1960
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The Miller-Urey Experiment

Above: Harold C. Urey (1893-1981)

Left: Stanley L. Miller (1930-2007) with a reproduction of the experimental setup 
he first used in the 1950’s to study pathways to the origin of life.



Pole-to-Equator Temperature Difference on Other Planets

~ 0 K ~ 4 K a few 10 K a few (more) 10 K

Thicker Atmosphere

Life in the Solar System?



Needed for 
Habitability?

Solid surface
Atmosphere
Liquid on surface:

Need not be water

PHI – Planetary Habitability Index:
  Schulze-Makuch et al., 2011



Habitability Index

Credit: Popular Science

Earth = 0.96

Titan = 0.64

Mars = 0.59

Gliese 581d = 0.43





Early View of Venus



Europa



Enceladus



Titan



Landed January 14, 2005 at 10.2S, 
192.4W

Discovered small “rocks”, possibly made 
of water ice, at the landing site. 

Fluvial activity (methane?)

Images taken during descent showed no 
open areas of liquid, but indicated liquid 
had once flowed

Huygens Landing Site

Titan Earth
Image Credit: NASA





Image Credit: William Hubbard, UA LPL



The Drake Equation

How many civilizations are out there?
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Arecibo Message

Broadcast on November 16th 1974 
from the Arecibo radio telescope.

Aimed toward globular star cluster 
M13.

M13 is 25,000 light years away.
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ATA -  Allen Telescope Array 







Kepler



Life Around Other 
Stars



Imagined View from Planet Kepler-10b (Artist's Depiction) 
Credit: NASA/Kepler Mission/Dana Berry



Earth

Jupiter

Brown 
Dwarfs
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Figure 24.15
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