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Abstract: <span>Exoplanets, planets circling distant stars, are proving to be an extraordinary source of new thinking about the potential for life
beyond Earth. Until recently, we have assumed that our Solar System and its planets were probably representative of such systems elsewhere. But
the amazing array of very odd exoplanets that are being uncovered have stimulated a renaissance of thought on the subject of potential homes for
life in the universe. Combined with work on extreme lifeforms here on Earth and intensive study of Mars and several other planets and moons in
our system, new paradigms for life search missions are emerging. Science fiction has long drawn from and extrapolated out from science, but the
cross-fertilization has gone both ways. Some of the more outrageous planets incorporated into fiction in the past may not be so outrageous after all.
I will discuss what we think we know about exoplanets so far, how they are detected, how we are beginning to characterize their environments, and
ideas about what this means for our search for living neighbors in our galaxy, whether they be microbes or folks we can actually chat with some
day.</span>
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* Home of life
 Habitable zones

* [ypes of stars

 Types of planets
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Life is an inherently planetary phenomenon
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Exoplanet studies are exploding....

Only since 1989
4 e ; Q0 E
I* confirmation in 1993!
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Exoplanet studies are exploding....
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We Enter the €ra of Comparative Planetology
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Can you detect life on Earth?

Mass of the earth = 6x10<* kilograms (104’ g)
Mass of the atmosphere = 5x1041 kilograms (104 g)
Biological matenal on surface of earth

a few x 10" kilograms (10" grams )

- THEREFORE -

0.01% of the mass of the atmosphere (10)
10-'Y of the mass of the Earth
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Habitable Zones
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Alternate Wavelengths for Life

» For aqueous carbon-based life:
v' Sufficiently energetic to support biosynthesis
v But not chemically destructive
v Constrained to 300 to 1500 nm wavelengths
(UVA to NIR)

> Vegetation Red Edge?
v' High reflectivity 700-750 nm
v Look for other anomalous reflectivities?

> Alternatives?
v UV (~10 to 400 nm)
" Metabolite chains to “step-down” energies
" Physical screening mechanisms
* Other life chemistries
’ Infrared (Red Dwarf stars peak there...)
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Atmospheric Signals of Life

* |s a complex atmospheric signal an indication of life proc
» Photocatalytic half- life of life-associated gases
NH, - Few hrs to few days
CH,— 10 years
O,- Several months to se€

H,S — 18 hrs — 43 days in O, atmosphere
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Organic volatiles — Few days to S ky

13 10
Wavelength, pm
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