Kuiper Belts around other stars

Tim Pearce

"*\..‘l\\ \' 4
3 o

I

UNIVERSITY. %. ?:let‘?‘??oz:gr;d -
OFWARWICK Stephen Hawklng Fe”OW Facilities Council

Image: NASA/JPL-Caltech



Data: JPL



Sun.

Data: JPL



o Jupiter

Su:1 ‘ °
/O

Earth

Data: JPL



Data: JPL



Bennu

Images: NASA/Goddard/University of Arizona

Data: JPL



. Jupiter

Bennu Ceres

Images: NASA/Goddard/University of Arizona

Data: JPL NASA/JPL-Caltech/UCLA/MPS/DLR/IDA/Justin Cowart



Data: JPL



Data: JPL



o Jupiter

Data: JPL



o Jupiter

Data: JPL



Solar System
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What happens in Kuiper Belts?
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We see dust, not planetesimals

Gaspar et al. 2023



Where does the dust come from?
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Planetesimals in the Solar System

Bennu 67P / Churyumov—Gerasimenko
(asteroid) (comet)

Images: NASA/Goddard/University of Arizona, ESA/Rosetta/NAVCAM



Planetesimals in the Solar System

Bennu 67P / Churyumov—Gerasimenko Pluto
(asteroid) (comet) (Kuiper Belt object)
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How do planetesimals release dust?
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Stirring mechanisms:

o Self stirring
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Stirring mechanisms:
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How would planets and belts interact?



Carve gaps Warp belts Pass bodies inward Make belts eccentric
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Sculpt disc edges Drive spirals Make clumps Stir debris
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Planets interact with belts

Hubble Space Telescope image: Golimowski et al. 2006



Planets interact with belts
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Hubble Space Telescope image: Golimowski et al. 2006



Hubble Space Telescope image: Golimowski et al. 2006 Planet and belt image: ESO / A.-M. Lagrange et al.



Planets interact with belts

HD 107146

ALMA image: Marino et al. 2018



Planets interact with belts

HD 107146

Inferred
planet

ALMA image: Marino et al. 2018 Simulation: Friebe, Pearce & Lchne 2022
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Planet prediction: Pearce et al. 2022






Belts help us find exoplanets
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Belts help us find exoplanets
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R Jypiter

Ephemerides: JPL
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Aside: introduction to debris discs

Pearce 2026
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Extra slides



JWST ALMA

1.3 mm

Fomalhaut

Gaspdr et al. 2023; MacGregor et al. 2017






Large grains

Jones et al. 2023



Small dust and large dust behave differently

Large grains

Small grains

Jones et al. 2023
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