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Small bodies and planetary formation
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• Constraints on planetary formation & evolution
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What do we need to study?
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Complex interplay of properties

• Discovery & Dynamics

◦ Dynamical structure

◦ Origins & evolution

. Astrometry

• Composition

◦ Location & timing of formation

◦ Compositional structure

. Vis-NIR spectro-photometry

• Physical properties
◦ Diameter, Spin, ...

◦ Main evolutionary drivers

. Time serie photometry
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What LSST will bring to Solar System?
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What LSST will bring to Solar System?

LSST SSSC

LSST

⇒ Discovery, astrometry, colors, time series
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The challenge of SSO variability

Carry2018
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Modeling the photometry of SSOs

• Distance
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• Phase

◦ HG Bowell1989

◦ HG1G2 Muinonen+2010

H=m -f (r ,∆)-g(γ)

• Aspect!

Mahlke+2021
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Modeling the photometry of SSOs

• Distance

◦ HG Bowell1989

H=m -f (r ,∆)

• Phase

◦ HG Bowell1989

◦ HG1G2 Muinonen+2010

H=m -f (r ,∆)-g(γ)

• Aspect

◦ sHG1G2 Carry+2024

H=m -f (r ,∆)-g(γ)-s(α, δ)
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Data
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Validation: Fit
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Validation of phase: g(γ)
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Validation of spins: s(α, δ)
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Validation of colors: sHG1G2
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Summary

• Questions on Solar System & Planetary formation require
◦ Discoveries for large statistics on SSOs
◦ Including multi-filter and time-serie photometry
I LSST of Vera C. Rubin is highly promising

• Challenges linked with SSO photometry
◦ Combination of short- and long-term variability
I New model put forward here: sHG1G2

• sHG1G2 implemented in FINK over 2023
◦ Run monthly → Dec.2023 → 115,000 SSOs
◦ sHG1G2 works and improves over previous models
◦ Phase & spin parameters & g -r color for ≈50,000 SSOs
I Ready for LSST!
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