Detectlng L1fe on ,, golar Planets

Eric B. Ford
UC Berkeley/Miller Institute

- ;;r'.
b

fe

| | . 2005

e biology Workshop

Collaborato.ré: Debra Fischer, Ge Viarcy, Fred Rasio, Scott
. Tremaine, Sara Seager, Justin:Schaefery, Wes Traub, Ed Turner

——

ern A

Artwork copyright Lynette Cook



Motivation'

'stand Formation of Planetary Systems & Life

R Are planetary systems hke oursown common/rare?

— Are Giant Planets in circular orbits at 5 AU common?

— Are Terrestrial Planets common?

e In the I?abitable Zone?
e With Favourable Climates?
e With Chemistry suitable for life?

* Do nearby stars h ts that harbour life?

* Rapid & dr

e in observational data
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Future of Extrasol Observations '

. Radial Ve10c1ty Surveys

- Systems with Multlple Glant Planets :
- Glant ‘Planets with Long Orbital Perwds
—"I'errestrial Planets in Short—Perlod Orbits

a
e Transit Searches '

'— Frequency of Terrest:r*'igl Planets in Habitable Zone
¢ 'Astrometry: Space Interferometry Mission — Planetquest

e Orb'its_ '(':)f Terrestrial Planets in Habitable Zone

. Direc_t Detection g *
iy Ground-based »
— Terrestrial Planet Finder — Coronagraph

— Terrestrial Planet Finder — Interferometer
Artwork courtesy of Sylwia Walerys
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Direct Detection:
Terrestrial Planet Find_g:r \

. Artwork courtesy of NASA
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— Cloudless Earth

No Ice

_ _ All Land Ice

_ Cloudless Earth

Desert Planet

_ Cloudless Earth

90% Ocean

___ Cloudless Earth (Tilt=0°)
Tilt = 30°
— _ Tilt = 90e°
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Geometric Albedo
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Earthshine Observations

Dark side of the Moon G -
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——Oxypen begins to appear in the atmosphere

——— Oxygen-producing bacteria get their start

Methanogens begin making major contributions to the atmosphere

——First microscopic life begins consuming carbon dioxide

Kasting

——High carbon dioxide compensates for the faint, young sun



Questions?
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