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2000 years ago Today 

The habitable world outside 



From: phl.upr.edu 



large populations and long lifetime imperfect observation technology 

(Quintana et al., 2014) 

(Adams et al., 2004) 

Find a habitable planet: start with M dwarf 



An artist’s impression of GJ667Cc 



Key parameters controlling the climate of 
habitable planet: 

Orbital parameters 
( eccentricity, obliquity et al.) 

Stellar insolation 
(distance, G star or M star) 

Atmospheric composition 

Climate 



Zero eccentricity and zero obliquity 
Planet parameter: Gl 581g 
Note: Gl 581g is confirmed not existed now 

Eye-ball 
pattern 

(Pierrehumbert, 

APJL, 2011) 



Spin-orbit resonance number: 𝑝 =
𝑠𝑝𝑖𝑛 𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑜𝑟𝑏𝑖𝑡𝑎𝑙 𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦
=

𝑜𝑟𝑏𝑖𝑡𝑎𝑙 𝑝𝑒𝑟𝑖𝑜𝑑

𝑠𝑝𝑖𝑛 𝑝𝑒𝑟𝑖𝑜𝑑
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Migration of sub-stellar point 
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Annual mean insolation 

W/m-2 



Ice fraction 

Eye-ball 
Striped

-ball 



Annual mean surface temperature 

K 



Telescope 

P = 1.0 P = 1.5 P = 2.0 P = 2.5 



Thermal Phase Curves 



Conclusions 

1、We demonstrate there are different climate 

patterns for habitable planets around M dwarf. 

2、Different climate patterns can be observed by 

thermal phase curves. 


