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Image: JAXA/ISAS/DARTS/Damia Bouic
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Altwegg+ 2014
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HO T START COLD START

+ Water loss occurrs during + Experienced a runaway
the magma ocean stage greenhouse transition
(first ~10-100 Myr) sometime during planet’s

+ Magma ocean provides an history due to...

efficient oxygen sink

(a) Growing  (b) Eruption of
+ Liquid water never stable luminosity of large igheous
on planet’s surface the Sun provinces

Massol+ 2016



Ancient Venus: a habitable world?

SURFACE AIR TEMPERATURE (Celsius) SURFACE AIR TEMPERATURE (Celsius)
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Ancient Venus: a habitable world?

—
HIGH LEVEL CLOUDINESS (%)
<4l : | >
0 25 50 75 100

Way+ 2016



Climate history of Venus

HO T START COLD START

+ Water loss occurrs during + Experienced a runaway
the magma ocean stage greenhouse transition
(first ~10-100 Myr) sometime during planet’s

+ Magma ocean provides an history due to...

efficient oxygen sink

(a) Growing  (b) Eruption of
+ Liquid water never stable luminosity of large igheous
on planet’s surface the Sun provinces

e.g., Massol+ 2016, Way+ 2016, Gillmann+ 2020, Way & Del Genio 2020



Venus-like exoplanets
WILL ENABLE AN ENSEMBLE-
APPROACH TO UNDERSTANDING
THE LOSS OF HABITABILITY

AGE COMPOSITION ORBIT RANDOM

Image: Dana Berry/Skyworks Digital/CfA



Temperature (K)

Recent Venus
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Image Credit: Chester Harman

Planets: PHL at UPR Arecibo, NASA/|IPL
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€he New Hork Eimes

Life on Venus? Astronomers See a Signal

in Its Clouds R The Atlamtic

SCIENCE

Something Weird Is Happening on Venus

'The discovery of a strange gas in its atmosphere puts the planet “into the realm of a perhaps inhabited world,” a

The detection of a gas in the planet's atmosphere could turn
scientists’ gaze to a planet long overlooked in the search for

extraterrestrial life. rescarcher says.
MORE STORIES
SCIENCE Venus, the Best and
Brightest
o o o o ANDREA WULF
Possible sign of life on Venus stirs up o
e Most Overhyped Planet
in the Galaxy
heated debate
“Something weird is happening” in the clouds of the planet next door—but A Solar System of Fire and

Ice

some experts are raising doubts about the quality of the data.

MARINA KOREN

BY NADIA DRAKE f M ¢



PAPER IN THREE SENTENCES

+ PH3 was detected in
Venus’s atmosphere.

+ Conventional chemistry
cannot explain its existence.

+ Perhaps it is a sign of lite!

Greaves+ 2020ab, Bains+ 2020



PAPER IN THREE SENTENCES

+ PH3 was detected in
Venus’s atmosphere.

+ Conventional chemistry
cannot explain its existence.

+ Perhaps it is a sign of lite!

Greaves+ 2020ab, Bains+ 2020

FOLLOW-UP QUESTIONS

+ PH3 or SO2? Where in the
atm? Was there a signal at all?

+ Do we know the venusian
environment well enough?

+ Can life meet the challenges
of the venusian environment?
Why would it make PH3?

Villaneuva+ 2020, Encrenaz+ 2020, Trompet+ 2020,
Truong & Lunine 2020, Lincowski+ 2021
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Image: Dana Berry/Skyworks Digital/CfA

Venus-like exoplanets
WILL SHED LIGHT ON PLANETARY
EVOLUTION AND HABITABILITY AND
HOW COMMON WE ARE

Venus

1S A PROVING GROUND FOR
TECHNIQUES THAT WILL HELP US
DETERMINE THE ABOVE

michael |. wong | @miquai |
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