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Observing Planetary Systems II 

 Observational constraints on 
the planet 

formation process 

1 



2 



 0  5  10
 0

 10

 20

 30

sigma RV   [m/s]

# 
st

ar
s

1 
– 

2 
m

/s
 

The HARPS search for southern 
extra-solar planets 

376 FGK stars 
2004 - 2011  

ESO 3.6m 

La Silla, Chile 

3 Mayor et al. 2011 
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1 m/s 

Stellar « noise » 

Alpha Cen A 

4 Dumusques et al. 2010 



Pushing down the limits 

HD 40307	


K2 V	



397 data points:   
              O-C=1.00 m/s 

10 binned data points: 
             O-C = 18 cm/s 
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The Rossiter- Mac Laughlin effect 



Combining astrometry and RV 



HAT HAT-S 

WASP CoRoT Kepler 

Transit search surveys 





Transit-hunting from space 
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Corot & Kepler candidats at a glance 

11 Alonso  et al. 2011 
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Ground based: WASP 
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Massive planets 
or 

Brown dwarfs 
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Planet-  Brown-dwarfs -Stars 

Grether & 
Lineweaver 2006 



The upper mass of 
planets 

Sahlmann et al. A&A 525, A95 
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The upper mass of planets 



Multiple systems 
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Wright et al. 2009 



Wright et al. 2009 



Lovis et al. 2011 





Lissauer et al. 2011 

« It is immediately apparent that there is a paucity  
of giant planets in multi-planet systems »…  

Lissauer et al. 2011 



Resonant or not resonant? 

24 
Lissauer et al. 2011 





A majority of hot Jupiter are 
misaligned 

β is not ψ 

sin β ≈ sinψ sin Ω

Triaud et al. 2010 



WASP-8 complex system 
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Super-Earth 
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Super-Earths 

A zoo of semi-major axis 
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Super-Earths yield 

30	
  Mayor et al. 2011 
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Mayor et al. 2011 
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Mayor et al. 2011 

< 30Me 

>150 Me 



Super Earths 
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Mayor et al. 2011 



Howard et al 2011 
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Cazantsakis & Shao  2011 



Fressin et al. 2012 

Super-Earths are ? 
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•  Companion are detected up to 30 Jupiter mass 
•  Rate of occurrence significantly increases below 30 Me 
•  Traces of dynamic and secular effects are everywhere! 
•  Hot Jupiter as an extreme outcome! 
•  « Compact »  and resonant planetary systems 

•  Migration is one of the many effects at play 
•  Hierarchy between Inner and Outer planets of the Solar 

system is so far not observed  
•  At least 50% of stars hosts planetary systems that are  

NOT like our Solar system: 
•  Super Earth are a highly mixed population tracing a 

wide range of formation tracks 
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May tell us little on the  
configuration of most of 
the planetary systems 


