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The Giant Planet Story is the Story of
the Solar System
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Goal #1: “Juno will determine how much water is in Jupiter’s atmosphere, which helps
determine which planet formation theory is correct (or if new theories are needed)”




Temperature Profiles of Planetary Atmospheres
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eirst stingent Constraint on the €/O ratio of  Giant Planet Atmosphere |

Surprises in the dayside atmosphere of
hot Jupiter WASP-12b
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Dayside spectrum of WASP-12b
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Fit requires non-solar abundances
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A Carbon-rich Atmosphere
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Key Molecular Constraints
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Atmospheric Retrieval Techniques
Bayesian:

(Madhusudhan & Seager 2010 & 2011)
Grid-based:

(Madhusudhan & Seager 2009)



"NASA's Spitzer Reveals First Carbon-Rich Planet" -
NASA/JPL News

“Exoplanet Strikes Carbon Pay Dirt”

Scientific American

"Astronomen staunen lber zwei ferne Exoten”
Der Spiegel

“Carbon is King on a Hot Jupiter”
Sky & Telescope
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Extreme depletion of water-ice
in planetesimals
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New Candidate Carbon-rich Atmospheres
Potential solutions to two outstanding problems



Observational and Theoretical Efforts



Summary

* We have no idea if H,0 should be abundant in exoplanetary
atmospheres? We don’t even know the H,0 abundance in Jupiter!

* C/O ratio controls the H,0 abundance and has major implications
for planet formation, interiors, atmospheres, and for the search
for life as we know it.

* We CAN measure C/O ratios for hot Jupiters better than for Jupiter.
Hot Jupiters are abundant in gaseous H,0, whereas Jupiter is below
freezing.

* Latest observations are indicating C/O > 1 in some hot Jupiter
atmospheres. Need detailed follow-up and verification.

Most Profound Question




