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Can we reliably and remotely detect
living organisms in the solar system?

Ocean relicts Jupiter icy moons Saturn icy moons Kuiper belt objects




Using homochirality to characterise life

e All known molecules used by life have
a single handedness (homochirality)

e Light scattered oft homochiral material
is partially circularly polarised

e Circular polarisation may thus be used
to infer the presence of chiral e —
molecules (biosignature) el e
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SenselLife: from the lab to space

What are the Earth’s most

relevant ecosystems for life
in the outer Solar System?




SenselLife: from the lab to space

What are the Earth’s most Can we build a library of
relevant ecosystems for life homochiral biosignatures
in the outer Solar System? from field samples?




SenselLife: from the lab to space

Can we detect and characterise
benchmark living organisms from
airborne measurements on Earth?

What are the Earth’s most Can we build a library of
relevant ecosystems for life homochiral biosignatures
in the outer Solar System? from field samples?




SenselLife: from the lab to space

Is circular polarisation Can we detect and characterise
suitable to remotely detect benchmark living organisms from
life in the Solar System? airborne measurements on Earth?

What are the Earth’s most Can we build a library of
relevant ecosystems for life homochiral biosignatures
in the outer Solar System? from field samples?




Airborne distinction between biotic
and abiotic sources
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Resolving different scenes
from an hot air balloon
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Resolving different scenes
from an hot air balloon

Bevaixs

7

7
Gorgier

e
COUVET

Saint-Aubin-Sauges
4 /,/
Vaumarcus
-
v/ S >
Concise
2
Onnens
. 7
Champ
J i
4 Cheyresj
Grandson ). Z

Yvonand 1 Franex

0.004 1

0.002 1

0.000
~0.002 -

—-0.004 1

I

Large red edge
Small red edge
No red edge

550

575

600 625 650 675
Wavelength (nm)

700

725 750

; N
Gletterens ™S X
" Saint-Aubin *
R R S

Corcelles;pres-Payerng
- P S

Payerne /:2t "
3ye e/Mcm' Y.

1

Mulder, Patty et al. 2023



Cyanobacteria (lab)
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Upcoming field campaign
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Flight campaign:
2 months, 14 800 nm




Flight plan - Summer 2024

Tropical desert Subtropical desert Temperate desert Boreal mountain system

Tropical shrubland Subtropical steppe Temperate steppe Boreal tundra woodland J
W Tropical mountain system [l Subtropical mountain system Temperate mountain system I soreal coniferous forest
B Tropical dry forest I subtropical dry forest B Temperate continental forest
Bl Tropical moist forest B subtropical humid forest I Temperate oceanic forest Polar

- Tropical rainforest



Flight plan - Summer 2024

o ~‘l ' ‘
covering 80% of the “eg.

Earth ecosystems .

Tropical desert Subtropical desert Temperate desert Boreal mountain system

Tropical shrubland Subtropical steppe Temperate steppe Boreal tundra woodland 1
I Tropical mountain system * Subtropical mountain system Temperate mountain system - Boreal coniferous forest
Bl Tropical dry forest I subtropical dry forest B Temperate continental forest
B Tropical moist forest B subtropical humid forest Bl 7emperate oceanic forest Polar

- Tropical rainforest



a pathfinder
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The next decade and beyon
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Venus life finder mission concept

e Demonstrate reliability and detectability of homochirality as biosignature

e Contribute instrumentation to detect life beyond our Earth



