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TopicsTopics
● Lecture 1 – Introduction
● Lecture 2 – Habitability Factors
● Lecture 3 - Stars
● Lecture 4 – Planetary Atmospheres
● Lecture 5 – Planetary Interiors
● Lecture 6 – Planetary Energy Balance
● Lecture 7 – Habitable Zone I
● Lecture 8 – Habitable Zone II
● Lecture 9 – Earth as a Living Planet
● Lecture 10 – Mars
● Lecture 11 – Icy Moons
● Lecture 12 – Venus
● Lecture 13 – Mercury & the Moon
● Lecture 14 – The Role of Giant Planets
● Lecture 15 – Stellar Influences
● Lecture 16 – Magnetic Fields
● Lecture 17 – Milankovitch Cycles
● Lecture 18 – Geological Cycles
● Lecture 19 – The Next Steps
● Lecture 20 – Summary/Discussion



Icy Moon HabitabilityIcy Moon Habitability

● Energy budgets of moons.

● Interiors of icy moons.

● Planned missions.

● Cryovolcanism.

● Sub-surface ocean detectability.
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Is an Earth-size moon possible?Is an Earth-size moon possible?
● The most massive moon present in the solar system is Ganymede, a 
moon of Jupiter, with a mass of 2.5% of Earth’s mass.

● Are more massive planets possible? Yes! We know of exoplanets 
that are 20-25 times the mass of Jupiter.

Earth/Jupiter







Europa : The Water World?

The center is the metallic core. The top shows the thin wafer like a layer of 
water ice and beneath that, up to a thickness of about 150 km, there could be 
liquid water. The radius of Europa is about 3000 km.









Enceladus vs TitanEnceladus vs Titan



Moons of Saturn from Cassini 
 (NOTE: No impact craters on Enceladus)

The Cassini spacecraft discovered the long, 
cracked features dubbed "tiger stripes" 
on Saturn's icy moon Enceladus are very 
young. They are between 10 and 1,000 
years old. 

These findings support previous results 
showing the moon's southern pole is 
active. The pole had episodes of geologic 
activity as recently as 10 years ago.

These cracked features are approximately 
80 miles long, spaced about 25 miles apart 
and run roughly parallel to each another. 

The cracks act like vents. They spew 
vapor and fine ice water particles that have 
become ice crystals. 



Enceladus, which ought to be cold and dead, 
instead displays evidence for active ice volcanism. 

A huge cloud of water vapor over the moon's south pole, 
and warm fractures where evaporating ice probably 
supplies the vapor cloud. 





Morgan Cable: Are icy moons in the Habitable Zone?Morgan Cable: Are icy moons in the Habitable Zone?
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