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Predicted 
weather 
patterns on 
HD80606	
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Half the mass of Jupiter, yet orbiting much closer to the 
Sun than Mercury!	







Page     	



Planetary signatures	
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Otto Struve 
advocated these 
techniques in 
1952!	



"An intrinsically 
improbable event may 

become highly probable 
if the number of events 
is very great. ... [I]t is 
probable that a good 

many of the billions of 
planets in the Milky 

Way support intelligent 
forms of life.”	
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Observational techniques	
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Needs 
almost 
perfect 
alignment 
between 
source and 
lens.	



One-time 
events!	
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Observational techniques	
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Marois et al. 2008, Science Magazine 



Page     	



Keck Observatory infrared image of star 
HR8799 and 3orbiting planets; orbital 
directions indicated by arrows.  The light 
from the star was subtracted, but a lot of 
‘noise’ remains. 

Three planets 
orbiting HR8799  
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Star  
location 

Neptune-sized 
orbit 

http://dps.aas.org/education/dpsdisc/ 
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Characteristics of Extra-Solar 
Planets: Mass	



Selection effect: we 
are missing planets 
on the low-mass end 
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Multi-Planet Interactions as Cause of 
Planetary Migration	
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Water freezes ->

Water boils      ->
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