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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
●



  



An Incomplete List of Habitability CaveatsAn Incomplete List of Habitability Caveats
● How is water delivered?
● When did Mars have surface water?
● When did Venus have surface water?
● Did Venus and Earth have near identical starting conditions?
● How small can a planet be and remain habitable?
● Why don’t we have a super-Earth?
● What does the T-P profile of a super-Earth look like?
● Does a giant planet beyond the snow line matter?
● Can life survive extreme eccentric orbits?
● How do terrestrial atmospheres respond to flux variations?
● Are circumbinary planets habitable?
● How does atmospheric erosion depend on magnetic field?
● Does a substantial moon create a more habitable world?
● How well do we need to understand the star?
● What observations/measurements do we need to make to
test the Habitable Zone hypothesis?
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What is the “Habitable Zone”?What is the “Habitable Zone”?

● The “Habitable Zone” is the region around a star where
water COULD exist in a liquid state on the surface of a
planet IF it has sufficient atmospheric pressure

● It does NOT comment on the presence of water

● It does NOT comment on habitability

● It does NOT comment on the presence of life

● Based on one several data points
(size/mass of planet also matters)
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TARGET SELECTION!



What is the “Habitable Zone”?What is the “Habitable Zone”?

Planet in the Habitable Zone ≠ Habitable Planet



Habitable Zone ModelsHabitable Zone Models
● The “Habitable Zone” is the region around a star where
water could exist in a liquid state on the surface of a planet
if it has sufficient atmospheric pressure

● “Dry Habitable Zone” (Abe et al. 2011, Astrobiology, 443, 460) 

● Wider inner edge for Habitable Zones
(Zsom et al. 2013, ApJ, 778, 109)

● Wider Habitable Zones for tidally-locked planets
(Yang et al. 2013, ApJ, 771, L45)

● Petigura et al. 2013, PNAS, 110, 19273

● Kopparapu et al. 2013, ApJ, 765, 131

● Kasting et al. 2013, Nature, 504, 221
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