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Protoplanetary Disks & Substructures

HL Tau; ALMA Partnership et al. 2015

Substructures are very common
- Rings  &  Gaps / Cavities

Planets can induce substructures.

https://public.nrao.edu/gallery/twenty-
protoplanetary-disks-imaged-by-alma/



Planet-Disk Interactions 

https://public.nrao.edu/gallery/twenty-pr
otoplanetary-disks-imaged-by-alma/
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Forming planets have rarely been detected.



CI Tau – Intro

Clarke+18

- Close-in companion (Donati+24,Manick+24)
- Inner protoplanetary disk (McClure+13) 
- Can we attribute disk substructures to 

the independently verified planet?

https://www.sci.news/astronomy/ci-tau-f
our-gas-giants-06508.html



CI Tau – Kinematics

Clarke+18
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CI Tau – Results



CI Tau – Results
Multi-component disk

- Eccentricities ~0.05

Potential Gap? Planet Location?!
- ~0.14au
- Consistent with Gravity 

Collaboration et al. 2023, 
Donati+24, Manick+24.
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Conclusions
Published in The Astronomical Journal

- CI Tau’s 12CO average line profile 
elucidates a multi-component disk

- The discontinuity between components 
occurs at ~0.14au and potentially hints 
to the presence of a gap & Planet

Potentially the first empirical evidence of 
disk eccentricities being induced by an 
embedded planet. 
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