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Overview	
  

1.  WASP-12b and the need for a second dimension 
for atmospheric characterization of exoplanets"

2.  The new territory of carbon-rich (C/O > 1) planets: 
formation, interiors, atmospheres"

3.  New observations in the pre-JWST era"



Surprises	
  in	
  the	
  dayside	
  atmosphere	
  of	
  	
  
hot	
  Jupiter	
  WASP-­‐12b	
  

A	
  high	
  C/O	
  raHo	
  and	
  weak	
  thermal	
  inversion	
  in	
  the	
  atmosphere	
  of	
  exoplanet	
  
WASP-­‐12b	
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Two	
  TheoreHcal	
  ExpectaHons	
  for	
  WASP-­‐12b	
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2.	
  Abundant	
  H2O,	
  scarce	
  CH4	
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ObservaHons	
  of	
  Thermal	
  Emission	
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ExploraHon	
  of	
  Atmospheric	
  Phase	
  Space	
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A	
  Carbon-­‐rich	
  Atmosphere	
  
Key	
  Molecular	
  Constraints	
  	
  

• 	
  H2O/H2	
  ≤	
  6	
  ×	
  10-­‐6	
  

• 	
  CH4	
  /H2	
  ≥	
  8	
  ×	
  10-­‐6	
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Spectral	
  Fits	
  to	
  ObservaHons	
  



Need	
  for	
  a	
  Second	
  Dimension	
  



Follow-­‐up	
  Required!!	
  

• 	
  New	
  observaHons	
  are	
  criHcal	
  to	
  confirm	
  the	
  C/O>1.	
  

• 	
  New	
  absorbers	
  that	
  we	
  haven’t	
  thought	
  about.	
  

• 	
  Atmospheric	
  Variability	
  in	
  WASP-­‐12b.	
  

• 	
  Does	
  the	
  atmospheric	
  composiHon	
  of	
  WASP-­‐12b	
  
reflect	
  its	
  interior	
  composiHon?	
  Photochemistry?	
  



Carbon-­‐rich	
  
Planets	
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Paucity	
  of	
  water	
  vapour,	
  abundant	
  
hydrocarbons,	
  weak	
  inversions	
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H2O 0.559 0
CO 0.253 0.471
CO2 0.0966 0.221
NH3 0.0349 0.0958
H2S 0.0149 0.0369
N2 0.0211 0.0579
CH3OH 0.0166 0.0378
CH4 2.94E-03 0.0789
PH3 6.12E-04 1.29E-03
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CRP	
  spectra	
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  ObservaHonal	
  Constraints	
  

NEED	
  NEW	
  GROUND	
  BASED	
  DATA	
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Cloudy	
  Atmospheres	
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Summary	
  
1.  The C/O ratio offers a second dimension for 

atmospheric characterization of exoplanets."

2.  Carbon-rich (C/O > 1) planets present a new 
territory in planetary formation, interiors, and  
atmospheres."

3.  Near-IR observations with current instruments have 
immense potential to constrain C/O ratios in the 
pre-JWST era. "
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