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MODELING EARTH-LIKE PLANETS	

WITH 	


GLOBAL CLIMATE MODELS	

 	




SIMULATE 	

POSSIBLE CLIMATES	


A TOOL FOR 	

OBSERVATIONS	


TERRESTRIAL PLANETS ARE COMMON	

~30% of Earth-like planets in the HZ of G-
K stars (Kepler mission, Batalha talk,	

 Petigura et el. 2013).	

	


TESS :	

 VIS; NIR (0.5 -1)microns	

	


JWST :	

IR (0.5 -28)microns	

	


PLATO :	

 VIS; NIR (0.5 -1)microns	


OUR  AIM:	
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GLOBAL CLIMATE MODELS



(poster	  Nicolas	  Iro)	  Planet	  Simulator	  



- The maximum and minimum are not correlated with the illuminated phase.	

	

- They depend on the properties of the planet: surface, clouds, seasons, etc…  	


EMISSION OF EARTH-LIKE PLANETS	




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

	

- Atmosphere, cloud formation, feedbacks, distribution of the continents, …	
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Del	  Genio	  &	  Suozzo	  (1989)	   Williams	  and	  Pollard	  (2003)	  
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MODELING SUPER-EARTHS	


Mass-‐Radius	  relaFon:	  
	  	  
	  
	  	  

Zeng,	  Jacobsen	  &	  Sasselov,	  submiNed	  

PHASE DIAGRAM OF WATER	


	  	  
Adapt	  variables	  to	  the	  new	  condiFons:	  
g,	  Psurf,	  Lv	  (T),	  …	  
	  
	  
	  	  



MODELING SUPER-EARTHS	


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



SUMMARY	


	

3D models allow us to reproduce:	

- The circulation of the atmosphere and the ocean	

- The diurnal cycle of temperature in the surface	

- Continental distribution, etc…	

	

It is important to keep the complexity of the models in order to account for 	

- Cloud formation	

- Feedbacks	

	

We must study the parameter space to validate the model for the new conditions.	

and improve:	

- The spectral bands	

- Stellar type	

- Chemical abundances, etc…	



