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Debris disks:

• Dusty disks found around main 

sequence stars.

• Post protoplanetary disk (≳ 

several million years).

• Created and sustained through 

collisional cascades.

Pearce (2024)



Debris disks host a wide variety of morphologies!

Hughes et al. (2018)

WARNING: 
NO PLANETS DETECTED.

~Planets probed 
by debris disks



JWST to the 
rescue!!



Sub-Jupiter Imaging Survey

Debris disk separations

PI: Aarynn Carter || GO 4050



The case of TWA 7

• Young (~7-13 Myr) M-dwarf.

• Harbors a complex, near face-on debris disk.

• Imaged from 1998-2019 with NICMOS, ALMA, 
SPHERE, GPI and STIS.

• Second narrow ring resembles a resonant-like 
structure.

SPHERE, 2017 
Polarized Intensity

Ren et al. (2021)



Planet-Disk Interactions?

Ren et al. (2021)

Stark & Kuchner (2008)



MIRI Observations
Lagrange et al. (2025)

Consistent with 
Saturn mass!!

TWA 7 b!



NIRCam Observations
Crotts et al. (2025)



NIRCam Observations

NIRCam, F444WMIRI, F1140C

Crotts et al. (2025)



Atmospheric Modeling
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Warm Saturn mass planet w/above Solar 
metallicity and chemical disequalibrium  

required



Disk Substructures
Crotts et al. (2025)

Residual Substructure

SPHERE
Ren et al. (2021)

F200W



Location of Ring 2 Underdensity
Crotts et al. (2025)

1998 20192017 2024



Both the disk and candidate fluxes
 support a warm Saturn-mass planet

TWA 7 provides an opportunity to 
study young Saturn analogs and planet-

disk interactions directly



Future Work
TWA 7 Observations

• What is the chemical composition of TWA 7b?

• How does the disk morphology vary with wavelength?

• What is the spatial location of the disk’s CO?

• What can we learn about the planet’s formation and 
evolution?

Spectroscopy

Millimeter Disk Observations

Accepted ALMA Cycle 
12!!



Summary

• We have imaged the near-IR counterpart of a planet candidate imaged with MIRI in the TWA 7 debris disk 
system.

• The companion presides in the exact location predicted in 2021 to help explain the disk’s substructures.

• The NIRCam observations are consistent with the MIRI candidate being a warm Saturn-mass planet 
companion, making it the smallest planet to be directly imaged to date.

• The TWA 7 system is further confirmation that we can reliably predict planets from debris disk 
morphologies

kcrotts@stsci.edu



Backup Slides



Where are the planets?

Debris disk 
separations Pearce et al. (2022)



Disk+Planet Models



TWA 7b Color



TWA 7b Color



Estimated Planet Mass
Crotts et al. (2025) Linder et al. (2019) planet 

evolutionary models



Planet or Background Galaxy?

Lagrange et al. (2025)

~0.3% chance of being a 
background galaxy

14 Starburst + AGN 
Galaxy SEDs of 

various low-
intermediate 

redshifts



Planet or Background Galaxy?
Crotts et al. (2025, submitted)



TWA 7c?



What does the future hold for planet-disk 
science?

More JWST observations!

NEW!!

Upcoming Instruments/Upgrades
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