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Solar System
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Image: NASA/JPL-Caltech/Space Science Institute
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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)

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



How do planetesimals release dust?
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Stirring mechanisms:

o Self stirring




Stirring mechanisms:
o Self stirring
e Flyby stirring




Stirring mechanisms:
o Self stirring
e Flyby stirring
e Planet stirring




NASA/JPL-Caltech




NASA/JPL-Caltech




o Jupiter

Kuiper Bg]t'

Ephemerides: JPL



Ephemerides: JPL



o Jupiter

Ephemerides: JPL



o Jupiter

Kuiper Bg]t'

Ephemerides: JPL



HD22049 P

HD105 Gli4 HD9672 HD10647 HD14055 HDIS115
»
’ - -
-
, # »
- -
(@] O 24 o = o o Q = O = o —
HD21997 HD32297 HD35841 'HD39060 HD61005 HD76582 HD92945
.
» g
@) o N i Ne) G N o W% _ _
Hmiil I HDlﬂsfll HD107146 HD109085 HD109573 ‘ HD131835 HDI158352
o 3 <) = ° —s o = ° - O a
HDI61868 HD170773 HDI181327 HD]9IGB9 HD197481 HD202628 \
- v [N
o o - WA L o) RN B S o ot -

Matra et al. 2025



How would planets and belts interact?



Carve gaps Warp belts Pass bodies inward Make belts eccentric

——— WY

Sculpt disc edges Drive spirals Make clumps Stir debris

Q00







Planets interact with belts

Hubble Space Telescope image: Golimowski et al. 2006



Planets interact with belts

|

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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ALMA image: Faramaz et al. 2019
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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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Belts help us find exoplanets

Planet mass / M,
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Exoplanet data: Exoplanet.eu



Belts help us find exoplanets
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Exoplanet data: Exoplanet.eu Inferred planets: Pearce et al. 2022
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Aside: introduction to debris discs

Pearce 2024
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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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