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Atmospheres of exoplanets
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Isolated
“subBDs”
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Burrows et al. (2003)Burrows et al. (2001)
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Irradiation
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Deming et al. (2005)

HD 189733b @ 16µm

Name Teff
Planet 

parameters
Star

HD 189733b
1117±42K

16µm
1.15 MJup

2.2d 0.03AU
K1-K2
4954 K

HD 209458b
1130±150K

24µm
0.7 MJup

3.5d 0.045 AU
G0 V

5942 K

TrES–1
1060±50K

4.5µm
0.6 MJup

3.0d 0.039!AU
K0 V

Deming et al. (2005,’06), Charbonneau et al. (2005)
www.exoplanet.eu
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Surface heterogeneities
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Deming et al. (2005)

HD 189733b @ 16µm
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Planetary radius
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Burrows et al. (2000) Fortney et al. (2006)

HD 149026b
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Composition
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Marley et al. (2006, PPV)
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Life in the Universe

• Definition of Life

• Requirements:

• Carbon-based, with H, N, O, P, S

• Liquid water
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Habitable zones

• Galactic habitable zone?

• High metallicity

• Few SNe

• Stellar habitable zone

• Standard definition

• Continuous habitable zone

• energy source

• durability
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Mars
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Jupiter’s Europa

Galileo Orbiter
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Saturn’s Titan
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The example of the Earth

• The role of the Moon

• Origin of the oceans and 
volatiles

13

Kasting & Catling (ARAA, 2003), 
from Laskar & Robutel (1993)

Period 
equivalent
(no Moon)
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Energy balance

• At equilibrium:

• The faint young Sun

• Carbon-Silicate, or

• CH4, or NH3
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Kasting et al. (1988)
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Habitable zones

15

Kasting et al. (1993)
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Habitable zones around M dwarfs
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Joshi et al. (1997)
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Gould et al. (2003)

Planet detectability
(transit method)
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Origin of Life

• Bottom-up approaches

• Top down

• Time scale:

• the first living elements 
on Earth

• last sterilizing impact 
event
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Heavy bombardment period
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Intelligent life in the Universe

• Drake’s equation: N=R*.fpl.ne.fl.fi.fc.L

• Anthropic principle

• (Absence of) Visitors

• SETI
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Next lecture
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Monday,  February 5, 15:15:

conclusion and prospects

VISTA, Paranal

DARWIN, ESA


