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Image	  Credit:	  NASA/JPL/STScI	  

Reference:	  
MaltagliaD,	  L.,	  et	  al.	  2015.	  	  Titan’s	  atmosphere	  as	  observed	  by	  Cassini/VIMS	  solar	  

occultaDons:	  CH4,	  CO,	  and	  evidence	  for	  C2H6	  absorpDon.	  Icarus,	  248,	  1	  



T ~ 100 – 200 K 
g ~ 1 m/s2 

Ps = 1.5 bar 
95% N2  
  5% CH4 
Haze to ~ µbar 
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no	  informaGon	  from	  deep	  atmosphere	  

trace	  gases	  difficult	  
to	  detect	  

even	  major	  
consGtuents	  can	  be	  

lost	  to	  haze	  
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What	  about	  this	  slope?	  
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τ vert z( ) = τ 0e− z−z0( )/Hh
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Transit	   Huygens	  
Hh	  [km]	   55	  +/-‐	  8	   65	  
τ0	  (at	  500	  nm)	   0.8	  +/-‐	  0.4	   0.76	  

β	  	   -‐1.9	  +/-‐	  0.2	   -‐2.33	  



σ	  ~ (λ/λ0)0	  

Ha	  <<	  H	  



figure	  from	  Teal,	  Line,	  et	  al.	  (2015)	  

C-‐H	  stretch	  mode:	  
Bellucci	  et	  al.	  (2009)	  
Pendleton	  &	  Allamandola	  (2002)	  



ImplicaDons	  &	  Conclusions	  

1.	  Hazes	  and	  clouds	  need	  not	  imply	  a	  flat	  transit	  	  
	  	  	  	  spectrum.	  
	  
2.	  Gas	  absorpDon	  can	  sDll	  be	  detected	  despite	  a	  	  
	  	  	  	  	  high-‐alDtude	  haze.	  
	  
3.	  Depending	  on	  wavelength,	  hazes	  can	  obscure	  	  
	  	  	  	  gaseous	  absorpDon,	  especially	  for	  trace	  species.	  
	  
4.	  Surprising	  features	  may	  exist	  in	  exoplanet	  spectra,	  and	  these	  may	  	  
	  	  	  	  bias	  retrieval	  algorithms.	  
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Reference:	  
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Image	  credit:	  NASA/ESA/M.	  Kornmesser	  
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θ	  =	  1	  mrad	   Δz	  ~	  10	  km	  



Baum	  &	  Code	  (1953)	  
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