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Why research extrasolar planets in 
Astr 695? 

Other worlds are interesting..! 

GJ 1214b 

R = 2.7 Re 
M = 6.5 Me 
T ~ 450K 
D =13 pc 

Exoplanets are interesting 

Data are available – Hubble, 
Spitzer 

Hot field, good job prospects 

Opportunity to observe at the 
DCT or other observatory 

I’m easy to work with…  
but very publication-focused 

Collaborators: 
Heather Knutson, Caltech 
Dave Charbonneau, Harvard 
Michael Gillon, Geneva 
Jean-Michel Desert, Colorado 
Adam Burrows, Princeton 



Specific examples of possible projects 

Hubble WFC3 grism spectroscopy of water in 
emission and transmission 



Spitzer (infrared) versus STIS (ultraviolet) radii 
(Hubble Cycle-19 + Spitzer Cycle-9 approved programs) 



Swain et al. 2008, Nature 452, 329  

Disputed by Gibson et al. 2011 
MNRAS 411,2199  

Methane and water absorption? 

WFC3 will be able to check the water absorption claim 
and I’m currently doing a re-analysis of the NICMOS data 



Methane on Mars 
Several groups have reported the detection of methane in 
the Martian atmosphere  - potentially produced by bacteria 

the best measurement 
is from Earth-based 
high-resolution 
infrared spectroscopy 
(M. J. Mumma et al. 2009) 



Only seen in certain regions....   
and variable over months 



Disputed by Zahnle et al. 
“extraordinary claims require extraordinary evidence” 

observed variability of the methane 
is inconsistent with known 
chemistry, by a factor of 1000 

EPOXI may observe Mars with its IR spectrometer, 
covering the nu-3 fundamental band at 3.3 microns 


