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OUR AIM:

SIMULATE
POSSIBLE CLIMATES

Kepler’s Habitable Zone Line Up

Sub-Neptune-size Super-Earth-size
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TERRESTRIAL PLANETS ARE COMMON
~30% of Earth-like planets in the HZ of G-

K stars (Kepler mission, Batalha talk,
Petigura et el. 201 3).
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TRANSITING EXOPLANET SURVEY SATELLITE
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TESS :
VIS; NIR (0.5 -1)microns

IWST :
IR (0.5 -28)microns

PLATO :
VIS; NIR (0.5 -1)microns
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GLOBAL CLIMATE MODELS

Upward/Downward fluxes

SW band (0.1-5)um : UV-NIR
LW band (5-20)um : MIR

Temperature

Cloud cover

Wind fields

lce/Snow cover/thickness

Humidity

etc...
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EMISSION OF EARTH-LIKE PLANETS
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I~ IR (thermal emission)

Visible-NIR (reflected light)

- The maximum and minimum are not correlated with

- They depend on the properties of the planet: surface,z




EMISSION OF EARTH-LIKE PLANETS

- Orbital parameters: eccentricity, obliquity, rotation, etc. ..

- Atmosphere, cloud formation, feedbacks, distribution of the continents, ...
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EMISSION OF EARTH-LIKE PLANETS

High clouds (5-13km) - low albedo, ice cristals

Low clouds (0-2km) - high albedo, water droplets

" stellar wavelength range
- IR wavelength range
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EXAMPLES: Planets in a terrestrial orbit

Top-of-the atmosphere

(v.¢ t,)=(180% 0% 12h) phase:O . (v.9. t)y)=(180°. 180°, Oh) phase: @
ouT 3UT 6 UT 9UT 12UT 1SUT 18UT 21UT oOUT ouT 3UT 6 UT 9UT 12UT 1SUT 18UT 21UT OUT

—
&
&%
o
—
&
w

Surface

240 TK) 270




Ts (K) Ty (K) T (K)

Tp (K)

275
265

255
245
235
225
215
265
255
245
235
225
215
265
255
245
235
225
215
265
255
245
235

225

215

EXAMPLES: Planets in a terrestrial orbit

Sub—observer latitude
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MODELING SUPER-EARTHS

Mass-Radius relation:

plpe = (R/Rgﬁ)()'?3 M/Mg = (R/RH)§72

CMF contours (0:0,1:1) , ¢

Zeng, Jacobsen & Sasselov, submitted

A

Adapt variables to the new conditions:
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MODELING SUPER-EARTHS

Meon Temperoture (K)

Mean Temperature(K)

A.- Conserving Earth values B.- Scaling M_atm/M_pl
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