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IǳōōƭŜΩǎ {ǘǳŘƛŜǎ ƻŦ tƭŀƴŜǘ 
Formation and Evolution in Dusty 

Disks around Stars 

Dr. John Debes 



HST Is Pivotal in Exoplanet Science 

Space 
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Resolution 
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A Stellar Nursery Laid Bare 
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First Peeks at Protoplanetary Disks 

STScI-2000-32 
 

STScI-1999-05 
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Complex Structures Hint at Planet 
Formation 

STScI-2013-20 

Ardila et al., 2007 
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The Late Stages of Planet Formation 

STScI-2006-25 

STScI-1998-03 

Macintosh, et al., 2014 
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The Late Stages of Planet Formation 

STScI-2014-44 8 



Chemistry in Disks 

Roberge et al., 2006 
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Chemistry in Disks 

Xu et al., 2014 

HST-2013-18 
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IǳōōƭŜΩǎ 5ƛǊŜŎǘ 5ŜǘŜŎǘƛƻƴǎ 
of Exoplanets 

Dr. Rémi Soummer 



Direct Imaging of Exoplanets 

Mercury and Venus 
visible during solar 
eclipse 
 
The goal is to reproduce 
this effect for another 
star, using optical 
instrumentation  
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Case of a perfect telescope 

Diffraction pattern of a star with perfect telescope 
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Case of a perfect telescope 

Diffraction pattern of a star with perfect telescope, increasing the scaling 
14 



Case of a perfect telescope 

Diffraction pattern of a star with perfect telescope, increasing the scaling 
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Contrast:  
how faint a detail can be 

seen next to a star Earth: 10-10

Jupiter: 10-9

Young Jupiter: 10-6

Case of a perfect telescope 
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Starlight suppression with 
coronagraph 
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Reference star subtraction 

Courtesy M. Perrin 
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