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Planetary Habitability 
• The Habitable Zone 
• A Deeper Look at Habitability 
• Earth: How Habitable Is it? 
• Venus: Earth’s Evil Sister? 
• Was Mars Habitable? 



Hardest to find on 
other planets 

Necessities for Life 

•  A nutrient source 
•  Energy (sunlight, chemical reactions, internal heat) 
•  Liquid water (or possibly some other liquid) 



The Drake Equation 

Number of civilizations with whom we could 
potentially communicate 

= NHP × flife × fciv × fnow 

NHP = total number of habitable planets in galaxy 
flife = fraction of habitable planets with life 
fciv = fraction of life-bearing planets with civilization 

at some time 
fnow = fraction of civilizations around now 



We do not know the values for the Drake equation. 

NHP : probably billions 
flife : ??? hard to say (near 0 or near 1) 
fciv : ??? took 4 billion years on Earth 
fnow : ??? depends on whether civilizations can 

survive long-term 





•  Kepler has detected ~70 
Earth-sized planet candidates 
- many more than known 
previously�

•  Kepler has also detected ~50 
candidates in the " 
‘Habitable Zone’ of their star 
(the orbital distance where 
temperatures should be about 
right for liquid water and 
possibly life), compared to ~5 
known previously �

Kepler Candidates in the Habitable Zone�





An Approximation to Planetary Temperatures 
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Ein =
Fsun@Earth (1− reflectivity)πR2

d2

Eout = 4πR2σT 4

Teff = 280K 1− reflectivity
d2

4

R ≡ planet's radius
Teff ≡"Effective Temperature"
d ≡ planet's distance from sun in AU

This is how they estimate temperatures of extrasolar planets 



Figure 24.15 Annotated 



Could there be life on Europa or other jovian 
moons? 


