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ü  About	
  2000	
  exoplanets	
  discovered	
  within	
  different	
  
configuraHons	
  

	
  
ü  Thanks	
  to	
  increase	
  of	
  precision	
  of	
  modern	
  techniques	
  size	
  and	
  

mass	
  of	
  detected	
  planets	
  have	
  dramaHcally	
  decreased	
  
	
  
ü  Earth	
  like	
  planets	
  =>	
  habitability?	
  

o  First	
  step	
  :	
  habitable	
  zone	
  (HZ)	
  and	
  conHnuously	
  habitable	
  
zone	
  (CHZ)	
  

	
  
ü We	
  aim	
  at:	
  

o  highlighHng	
  the	
  impact	
  of	
  stellar	
  parameters	
  on	
  HZ	
  and	
  CHZ	
  
o  add	
  more	
  constraints	
  on	
  HZ	
  and	
  CHZ	
  locaHon	
  
o  link	
  HZ	
  locaHon	
  to	
  stellar	
  acHvity	
  evoluHon	
  

1)	
  Introduc;on	
  

2)	
  Reference	
  grid	
  of	
  stellar	
  models	
  
STAREVOL	
  

o  mass	
  range	
  0.5	
  –	
  2	
  M⦿	
  
o  4	
  metallicity	
  values	
  	
  
o  impact	
  of	
  rotaHon-­‐induced	
  mixing	
  
o  rotaHon	
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ü Habitable	
  zone	
  (Kopparapu	
  et	
  al.	
  2013,2014):	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
ü  Stellar	
  structure	
  evoluHon	
  grid:	
  Amard	
  et	
  al.	
  (in	
  prep.)	
  

3)	
  Model	
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4)	
  Key	
  results	
  

standard

rotation (110 km/s)
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  et	
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  prep.)	
  

Table 1. Size of the HZ as a function of stellar mass.

�HZ 0.5 M� 1 M� 1.5 M� 2 M�
�HZmean (AU) 0.27 0.86 2.05 3.25
�HZmin (AU) 0.2 0.65 1.2 1.85
�HZmax (AU) 1.39 3.46 5.9 6.63
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Table 2. Size of the CHZ as a function of stellar mass for solar metallicity.

Mass HZin (AU) Start (Myr) Time (Gyr) HZout (AU) Start (Myr) Time (Gyr)
0.5 M� 0.22 79.5 19.35 0.41 10.80 19.41
1 M� 0.95 3.74 4.77 1.33 1.76 10.67
1.5 M� 2.34 0.917 1.87 2.53 0.721 2.19

Start (Myr) �starting age of the CHZ, Time (Gyr)�duration of the CHZ
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Metallicity	
  and	
  mass	
  effect	
   RotaHon	
  effect	
  and	
  acHvity	
   ConHnuously	
  Habitable	
  zone	
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ü Systema;c	
  study	
  of	
  HZ	
  and	
  CHZ	
  
o grid	
  available	
  
o online	
  tool	
  scheduled	
  

ü Strong	
  effect	
  of	
  mass	
  and	
  metallicity	
  
o limits	
  
o shapes	
  

	
  
ü LiFle	
  rotaHon	
  effect	
  on	
  HZL	
  and	
  none	
  on	
  CHZL	
  
	
  
ü 	
  HZL	
  minimum	
  when	
  stellar	
  acHvity	
  at	
  its	
  
lowest	
  
o Impact	
  on	
  planetary	
  formaHon?	
  

	
  
	
  →	
  Need	
  to	
  include	
  
o star-­‐planet	
  Hdal	
  interacHon	
  (dissipaHon	
  
processes)	
  

o magneHc	
  interacHon/protecHon	
  
o …	
  

5)	
  Conclusion	
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