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¢ 1990: do stars have planets?
¢ 2000 s: The exo-planet boom
¢ 2009 how! abeut Earthlike planets?
e 2011 IRrthe HabitablerZzone?

s What hasichanged wWithr Kepler?
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Planetary disks being born in Orion




Doppler method is biased:
massive,near-sun planets

PLANETS AROUND NORMAL STARS
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The transit method

The inclination must
be very close to 90°
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ePlanet radius M pranet = 0.65M Jup

* Planet density p.rlanet = 0.35gCm ™
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The Keplermission
Search of Earthlike exo-planets
Milky Way. Galaxy
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Kepler’s first planets

Planet Size

Kepler-7b

Kepler-5b Kepler-8b

Kepler-6b
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Planet Temperature & Size

3500° —

3000° —
Iron melts mp _

2500° —

Gold melts mp =

2000% -
Molten lava =

1500° —|

1000° —|

Lead melts = —

Water boils mp 212° —
Water freezes m) 32 -

Kepler-9d
*

Kepler-10b
epler

Kepler-4b

S Kepler-9b

- ®

Mercury Kepler-9c¢
— 500°

—5=55 e Earth

U

Neptune

IEASOIEZ01STASVVanaE]




Habitable Zone

Solar System e

Kepler-22b
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Planets and orbits to scale



How many biotic wolds in our Galaxy ?

1011 stars 10% Sunlike Planets in HZ Earthlike




The Drake equation
How many civilizations in our Galaxy?
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How many biotic planets are In

our cosmic neighborhood?

* According to Kepler misson’s findings, earth-sized
planets are frequent

* Obviously some earth-sized planets are within the

Ha

e T
of

pitable Zone of their sun
nus probably F(E planet in HZ)~1 and the number

biotic planets depends merely on the probability for

evolution of life within the Main Sequence lifetime of
their sun

« On Earth life has appeared ~1Gy after the formation
of the Solar System, that is 10% of the MS-lifetime of
the Sun, but complex life took longer.
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Two probability distributions for evolution

of life on terrestrial planets vs. time

Average much
longer than Earth
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The probability for the evolution of
biotic life on an Earthlike planet :

Two extreme situations:

Optimistic: Earth is a typical case,
F,~1

: Usually evolution of
biotic life takes much longer than it
took on Earth

[IFASOE201SFASWandel 18




The distance to our nearest living neighbor

Probable distance to nearest biotic exo-planet:

| D,~10ly F,/3 |

In the two extreme scenarios:
Optimistic: F,=1 - D,~10 ly

. Fb=0'001 —>
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Distance to nearest biotic planet vs Fb

Typical
distances

F(E planet in HZ)
F =1

—F =0.01

—F =0.0001

o Centauri
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Milky Way. Galaxy




