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Objectives
• Predict the infrared signatures of young planets 

embedded in protostellar disks, to build the case for 
observations with JWST.

• Advance understanding of the disks' thermal response to 
planets' perturbations.



1. A planet opening a gap lets scattered starlight and re-
emitted infrared radiation reach the midplane.

1. Patches of disk respond to lighting changes on whichever 
timescale is slower: dynamics or heating/cooling.

1. We can use this response to choose between different 
radiative balance, hydrostatic solutions.

1. The resulting equilibrium models when synthetically 
observed look rather different from the usual radial 
power-law temperature models.
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x / AU

The disk’s response to starlight heating changes the shape of the 
brightest area in the millimeter continuum.



x / AU

The disk’s response to starlight heating drastically changes the 
appearance in scattered light!
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The disk’s response to starlight heating drastically changes the 
appearance in scattered light!



Reliably predicting young planets’ signatures 
requires treating disks’ response to starlight 
falling across the planet-raised features.
The equilibrium response:
• Drastically increases the scattered-light 

contrast at the gap’s outer edge.
• Reduces the outer spiral arm’s brightness in 

scattered light.
• Reshapes the millimeter continuum 

emission.
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• Writing up the results for publication.

• Watching others publish related results!

• Examining ALMA gas and dust data for signs 
the two are distributed differently.

• Preparing an Exoplanet Research Program 
proposal.  Step-1 is due Mar 29.

• Discussing topics for an NSF Astronomy & 
Astrophysics proposal due Nov 15.

Outlook
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Dullemond et al. 2007 in PPV
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Synthetic 1-µm Images With 100-Earth-Mass Planet
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