
How do you like it?
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OR 
 investigate how the spectral shape changes as a function of temperature 

and assumed composition



How do you like it?
• Temperature 

• Water 

• Molecules
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Dream Team
• Bin Ren - Johns Hopkins

• Clara Sousa-Silva - UCL/MIT

• Jesse Lopez - CSUN

• Lorenzo Pino - University of Padova

• Pinghui Huang - Chinese Academy of Science

• Jessica Roberts - University of Colorado

• Kyle Sheppard - University of Maryland
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Spectra like it hot
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n(z) = n0e
�z/H

(a
+
z

)
2
=
x

2
+
a

2
H.E:

z ⇡ x

2

2a
Geom, z<<a:

Ray Column Abund.

Effective Eclipse Depth:

⌧�(z) = ��(T, P )
P (z)

kBT

p
2⇡RpH

Optical Depth along tangent ray at some Z

F(x):&Transmission

H =
kbT

µg

Absorption During 
Transit (%): 

Secondary Eclipse 
Depth (IR): 

Order of Magnitude Estimates of 
Signal Size	

Signals on the order of 100-1000 ppm for transiting hot 
Jupiters, 1-10 ppm for Earth-like planets (assumes G-
early M hosts).   

mean molecular 
weight 
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Temperature dependence

2016  Sagan Summer Workshop, July 18 – 22, Pasadena 



Spectra like it wet
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Sensitivity	  to	  H2O	  Abundance
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Sensitivity	  to	  H2O	  Abundance	  
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Spectra like it messy



www.exomol.com
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http://www.exomol.com
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Atmospheric Composition - Extremes
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We hope you liked it
• Spectral features are temperature dependent. 
• Higher temperatures -> bigger features (assuming constant 
composition). 

• More water means more water features, but there are 
negative trade-offs with increasing mean molecular weight. 

• Most significant spectral features depend on ratio of 
molecular abundances. 

• Use good molecular data or your model will be wrong.

Take Home Points
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We hope you liked it


