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Circumstellar disks: 
natural outcome of star 
formation
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Disks are the sites of 
planet formation!



What happens to planet 
formation in binary systems?
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In single young star systems, 
disks sometimes dissipate 
quickly, sometimes slowly…

This has important implications 
for planet formation!
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Can studying stars & 
circumstellar disks in binaries 
help us understand disk lifetimes?

The stars in binaries are the same 
age & the same composition & 
both stars experience the same 
local radiation environment…

FO Tau
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   Compare spectra to synthetic models 
   Can determine key stellar properties: 

  Temperature 
  Surface gravity (“fluffiness”, a measure of age) 
  Rotation velocity 
  Radial velocity 
  Magnetic field strength 
  Near-infrared excess from material in inner disk

Keck Observatory

Near-infrared, high-resolution spectra 
from Keck II & NIRSPEC behind 
adaptive optics

DF Tau



DF Tau

ALMA

Allen+ 2017

DF Tau appears to have only one 
disk around the primary star!

What does that disk look like? ALMA 
imaging shows cool disk dust & gas



Kutra et al. (in prep)

The millimeter wavelength 
emission from ALMA imaging 
shows that DF Tau has TWO 
disks!

There is a central gap or hole in 
the disk @ the secondary star…

DF Tau



FO Tau appears to be well-
behaved…  similar stars, similar 
disks, disks aligned with orbit

Tofflemire+ 2024



 NRAO

   FO Tau well-behaved:  similar stars, similar disks, disks aligned with orbit 
   DF Tau disks seem aligned with orbit but anomalies may be present in stellar alignment 
   Dynamical characteristics of system may play a role in the onset of disk dissipation 
   Our sample of young binaries may yield more insights 
   High angular resolution Keck & ALMA data yield a powerful combination
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