Searching for Life in the

Solar System... and Beyond!

Outline

* What is Life?
e Life in Extreme Environments

* The Searches for Extrasolar Planets and
Extraterrestrial Intelligence (SETI)
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Making Primordial Soup

Jakosky (1998)




Gould (1994)
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Life Elsewhere in Our Solar System?

® The enormous range of diversity and ruggedness
of life on Earth has only recently been recognized
® The idea of simple life beyond Earth is not as crazy
as it used to bel
e \We can make a "short list" of places to look:
® Mars
® Furopa
e Titan
® Enceladus

e And there may be more that we could add...

Landmark paper published by McKay et
al. (1996) Science, 273, p. 924







Map of salt-rich "contaminants" in Europa's crust
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View during descent,
and from the surface
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N, = number of planets per star

We now know of nearly 500
planets around other nearby,
Sun-like stars!




. Year of discovery" vs "Planet Mass" (405)
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Example: Our solar system's habitable zone
(the "Goldilocks" scenario...)




N=R.x f, x N, x f, x f x f; x L

For reasonable (?) estimates, N= L

Views of Earth as it
could be seen from
an extra-terrestrial
telescope
(hundreds of km
resolution)




Views of Earth as seen from a low-
resolution orbiting satellite platform
(tens of km resolution)

Views of Earth as seen from a higher-
resolution orbiting satellite platform
(a few km resolution)

No unambiguous
signs of intelligent life
at these scales...
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Views of Earth as seen from a very high
resolution orbiting satellite platform
(a few tens of meters resolution)

We start to see regular,
geometric patterns (cities,
farms, other structures) at

these scales

Views of Earth as seen from an ultra high
resolution orbiting satellite or an airborne
platform (a few meters resolution)
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Spectrum - some signs of life:
= The spectral shape shows the
temperature of the planet and it is
right for water to be liquid

= The strong carbon dioxide band
shows we have a planet with an
atmosphere

= The ozone band shows plentiful
oxygen, probably produced by life
= The spectral features of water
how abundi T diaatt

sl water,
a planet with an ocean




Searching for Life in the

Solar System... and Beyond!

We must not cease from exploration.
And the end of all our exploring will
be to arrive where we began and to

know the place for the first time.

-T.S. Eliot




