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Atmospheric loss

Necessary conditions for liquid water:

1) energy: adequate heating & composition
2) Pressure: atmosphere => adequate gravity
3) Source: molten interior for outgassing

Planetary mass, distance from the host star
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Stellar population



Direct imaging of extrasolar planets

Difficulties:

1) High spatial resolution

2) IR wavelengths

3) Bright stellar background



Indirect method 1: Doppler survey
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Direction of car

The Doppler effect:
As the police car approaches the sound waves are compressed and the pitch rises.
Az it recedes the sound waves are stretched and the pitch decreases.




Radial velocity of host stars

hat Causes Redshift?
The Doppler Effect

(non-relativistic velocities)

When the source is m. g toward the observer, the motion
compresses the light waves emitted, causing a blue shift. When
the source is moving away from the observer, the motion expands
the light waves, causing a red shift.




High-precision spectrosco



First planet around a pulsar




First planet around a solar-type stars
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Statistical
properties:
period & Mass

Extrasolar Planel Mass Distribulion
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Statistical properties: eccentricity
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Multiple planets



Approaching habitable planets

A 7.5 Earth-
mass planet
around GJ876

Gl 876 - only 15 l.y. away

Hot:
370 C

Glises 436



Indirect method 2: astrometry



Indirect method 3: transit searches
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Planetary interior

HD149026b: 67 earth-mass core



Indirect method 4: gravitational lense



Formation of planetary systems



Origin of diversity: migration



Hot Jupiters



Future prospects

A hypothetical 2 earth-
mass planet observed with
1.3 m/s precision



protostellar disks



Debris disks



Terrestrial planet finder/Darwin



