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Observed grains have size similar to the observing wavelength



JWST ALMA

1.3 mm

Gdaspdr et al. 2023; MacGregor et al. 2017



Observed grains have size similar to the observing wavelength

JWST ALMA
25.5 um 1.3 mm

= Debris discs look different at different grain sizes

Gaspar et al. 2023; MacGregor et al. 2017
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Forces on dust grains
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e Smaller grains: higher g3
e Brighter stars: higher






Small grains have more-extended distributions

Large grains

Jones et al. 2023



Small grains have more-extended distributions

Large grains Small grains

Jones et al. 2023
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Forces on dust grains
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Forces on dust grains
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JWST ALMA

1.3 mm

Gaspar et al. 2023; MacGregor et al. 2017



But dust should only survive for ~ 1 Myr.

So where does the dust come from?
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But we cannot see extrasolar planetesimals

Image: NASA/JPL-Caltech/Space Science Institute



But we cannot see extrasolar planetesimals

Image: NASA/JPL-Caltech/Space Science Institute



JWST ALMA

1.3 mm

Gaspar et al. 2023; MacGregor et al. 2017



How do planetesimals release dust?
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Planetesimals
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Debris size, s



Size distribution
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Size distribution
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= Smallest bodies dominate emission, largest dominate mass
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Stirring mechanisms:

o Self stirring




Stirring mechanisms:
e Self stirring
e Flyby stirring




Stirring mechanisms:
e Self stirring
e Flyby stirring

e Pre stirring




Stirring mechanisms:

Self stirring

Flyby stirring

Pre stirring

Planet stirring
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How would planets and debris interact?
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ALMA: Faramaz et al. 2019
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ALMA: Faramaz et al. 2019
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3. Planets can warp discs

e

B Pic: Golimowski et al. 2006






5. Debris can make planets migrate




5. Debris can make planets migrate




5. Debris can make planets migrate
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6. Planets can do other stuff too

Gaps and spirals

Booth et al. 2023 Sefilian, Rafikov & Wyatt 2021

See also: Ida, Larwood & Burkert 2000; Kirsh et al. 2009; Pearce & Wyatt 2015; Yelverton et al. 2019; Friebe, Pearce & Lohne 2022; Sefilian, Rafikov & Wyatt
2023...
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Debris discs as planetary probes
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Debris discs as planetary probes
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Debris discs as planetary probes
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Exoplanet data: Exoplanet.eu Debris-inferred planets: Pearce et al. 2022



Aside: introduction to debris discs
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