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Debris discs 101

Extrasolar debris discs:

Matrà et al. in prep.
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How are planet parameters actually inferred?
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Inferring planets from debris discs II

Sometimes there are radial or azimuthal asymmetries:

Booth et al. 2023
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What exoplanets are actually inferred?
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Comparison to inferred forming planets

Protoplanetary discs with ALMA:

DSHARP programme: Andrews et al. 2018
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The Future



Image: NASA
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What could we learn by pairing JWST data
with planet-debris-interaction theory?
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We’re close to doing this for extrasolar debris discs too:

HR 8799: Adapted from Geiler et al. 2019 Adapted from Marino 2021
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Debris-disc masses

Sefilian, Rafikov & Wyatt 2021

Debris-planet interactions would directly probe debris-disc masses

See also: Ida, Larwood & Burkert 2000; Kirsh et al. 2009; Pearce & Wyatt 2015; Yelverton et al. 2019; Friebe, Pearce & Löhne 2022; Sefilian, Rafikov & Wyatt
2023
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• Debris discs are a valuable tool to probe planetary systems

• We see extrasolar debris, but nearby planets are often undetectable

• Planets interact with debris in many ways

• Planet parameters can be constrained from debris-disc features

• Planets inferred from debris discs are very different to those known

• However, they strongly resemble planets inferred to be forming in protoplanetary discs

• JWST should detect some (but not all) debris-inferred planets

• We are starting to use debris-planet interactions to probe fundamental system properties

Questions?
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• We are starting to use debris-planet interactions to probe fundamental system properties

Questions?
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Future planet detections

SPHERE is getting close too!

SHARDDS survey: Dahlqvist et al. 2022



Evolutionary histories of planetary systems

HD 107146

ALMA observation: ?

Simulation: Friebe, Pearce & Löhne 2022
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Evolutionary histories of planetary systems
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Debris-disc masses

⇒‘Debris-disc mass problem’

Adapted from Krivov & Wyatt 2021
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Debris-disc masses

How large are primordial planetesimals?

⇒Debris-disc masses would directly probe primordial planetesimal sizes

Pearce et al. in prep. Formation model: Kenyon & Bromley 2008
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It’s not always straightforward! II

Planet 9

Batygin & Brown 2016

See also: Beust 2016; Sheppard & Trujillo 2016; Batygin & Morbidelli 2017; Bernardinelli et al. 2020; Napier et al. 2021...



Comparing planet populations
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Predictions for systems with known planets
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Debris-disc data
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ALMA data: Faramaz et al. 2019
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Debris-disc data
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