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There i1s a health boc

y of acac

emIC research on blo-signatures

B 110101, type, de€tectalbllity, sultapility to life, talse positives...

Habrtability Is a

this 1s both theoretical & em

dlanet’s

PIAS,

berty to host lic

UIC

dirical

water on Its surface

There is a healthy body of theoretical research on habitability
definition, irradiation, bulk compogition, tectonics, magnetic fields...

but

not many about empirical tracers
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Anti-habsignature: SO (Jordan, Rimmer+ 202 1)
Other name! Aquasignature!
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Anti-habsignature: SO (Jordan, Rimmer+ 202 1)
Other name! Aguasignature!
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Using the carbon-silicate cycle to study habitability 1s not new
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Using the carbon-silicate cycle to stuc

y habrtabllity 1s not new
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this a population approach, not as applicable to a given planet
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Exoplanet’s apparent size
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To detect a deficit, we need to calibrate.

Calibration i1s achieved by using > | planet

[ his concept now extended to biosignatures
(Constantinou, Shorttle+ 2025)
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False positives False negatives

CO2 depleted but not by water COg not depleted, but surface water
Dry sequestration Sub-surface hydro/biosphere
unlikely in dry conditions we need an atmosphere for detection

Night-side cold-trap

Saturated
possible for tidally locked, if Patmos < 0.7 bar aturated oceans

would it mean no tectonics?

CO; dissociation (photo/chemo) need more work on sequestration
at most 0% of CO; affected at | bar

Transient CO; concentration

Reduced interior COZ absorbed rap|d|>/
unlikely, but detectable probability < /50
from a':mospheric COmpOSitiOﬂ surface no Ionger habitable!?
+
comparison to other planets Planet near outer edge of HZ

Farth @ Mars's orbit needs 2 bars of CO»
> 507% COgy, scenario difficult to distinguish
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Other solvent
none known (would be great to find one)
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TRAPPIST-1 e : JWST/NIRSpec Prism*
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Searching for Oy not really reachable with JWST
However COz Is a ot easier
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SLLWLWLOL’Zy

Defining a concept of hab/agua-signature 1s important to support anc
frame further work into empirical tracers of a hydrosphere.

Using a depleted feature s rarely used (e.g. as a biosignature).
Depletion works If we calibrate (thus we need > | planet)

dCOy 1s a likely habsignature, to be investigated further to verity

Of all molecules, CO; is the easiest to seek for rocky planets.
|-find planet  2-detect CO; 3-measure CO; abundance 4-seek biosignatures
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