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Surface heterogeneities
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Life in the Universe

e Definition of Life

e Requirements:
e Carbon-based, with H, N, O,P, S

¢ Liquid water
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¢ Galactic habitable zone?

High metallicity
Few SNe

o Stellar habitable zone

Standard definition
Continuous habitable zone
energy source

durability
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Planet detectability

(transit method)
[ [rror]

Habitable

N 1l

atm.pressure

Mass (Mg)

T (K)
B B E B E 8 E £ E §

,/ /‘ :_.‘"-&— Tidal lock radius
7 .~ i
0001 |7 «e: #/e 0 » : 4
Jupiter system
U.(.;Dl D.;'.H 0:1 I' 1‘() 100

Distance (AU)

Joshi etal. (1997) Gould et al. (2003)

B.Goldman Substellar objects, Fall 2006 : §11: models, HZ

Casting et al. (1993)

B.Goldman Substellar objects, Fall 2006 : T §11: models, HZ



¢ Bottom-up approaches
e Top down
e Time scale:

e the first living elements
on Earth

* last sterilizing impact
event
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Heavy bombardment period
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Monday, February 5, 15:15:

conclusion and prospects

DARWIN, ESA

VISTA, Paranal
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¢ Drake’s equation: N=Rx«fo.ne.fufife.L
¢ Anthropic principle

* (Absence of) Visitors

o SETI
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