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EXOPLANET BIOSIGNATURES: COMING SOON TO
ATELESCOPE NEAR YOU!....mavse




EXOPLANET SPECTRA: HOW WE GET IT

Starlight filters through the planet's
sodium-richatmosphere.
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THE PROBLEM
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SOLUTIONS: TRACE GASES

« 02, CH4, DSMO, etc

«  “Smoking gun”




TRACE GASES: ACROSS TIME

Relative CO2 Cycles, Northern and Southern Hemispheres
With Long-Term Trends Removed, 1994 - 2000

= Alert, Canada

e Barrrow, Alaska
e It Cimone, Italy
w—|_3 Jolla, California

= Baha, Mexico

0

Mauna Loa, Hawaii
e Kumukahi, Hawaii

Christmas Island, Pacific Ocean
= American Samoa, Pacific Ocean
= Kermadec Islands, Pacific Ocean

w—— Amsterdam Island, Indian Ocean

=
(=%
o
£
=]
=
©
=
-
24
=
[* 5
o
(o]
Q

Baring Head, New Zealand
= Jubany Station, Antarctica

e South Pole

Cool colorsrepresent the Northern Hemisphere.
Warm colors represent the Southern Hemisphere.

1995 1996 1997 1998 1999




THE PROBLEM: FALSE POSITIVES




FALSE POSITIVES




ANOTHER PROBLEM: LIFE AS WE DON'T KNOW




LIFE AS WE DON'T KNOW IT

H2-dominated atmospheres?
CO2-dominanted (early earth)

N2-dominated?
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TRACE GASES: NETWORK APPROACH?

(a)

H+HCI — H,+ Cl

HC|+O — CI| + OH
HCl+OH— Cl+ H,0
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TRACE GASES: EQUILIBRIUM AND
DISEQUILIBRIUM
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TRACE GASES: EQUILIBRIUM AND
DISEQUILIBRIUM
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TRACE GASES: EQUILIBRIUM AND
DISEQUILIBRIUM
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Methane release:
Northern summer

Methane Concentration
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PIGMENTS
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NON-OXYGENIC PHOTOSYNTHESIS

.Still works!

18



BIOLUMINESCENCE
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CONCLUSION

This is not an easy problem to solve
In the next 30 years? “Maybe”

Multiple lines of evidence needed
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QUESTIONS?

Follow me on Twitter! @spacermase
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