
Solar System Science LSST SSOs FINK/Web FINK/API What’s next?

First Fink Collaboration Meeting
Solar System

B. Carry

Lagrange, Observatoire de la Côte d’Azur
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Small bodies and planetary formation
• Leftovers of the early solar system

◦ Remnants of planet building blocks
◦ Limited dynamical evolution
◦ Little mineralogical evolution

• Constraints on planetary formation & evolution
◦ Orbital and size distributions
◦ Distribution of composition

DeMeo & Carry 2014
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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

▷ Light curves
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Legacy Survey of Space and Time

Now
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Legacy Survey of Space and Time
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Challenges for Solar System Objects

Solar System Objects (SSOs) are THE transients!

• Variable position
• Asteroids: 10–100 ′′/h
• 1-10 ′′/h beyond Jupiter

• Variable magnitude

• Sun-SSO-Observer
1–3 mag / months

• Irregular shape
≤0.15 mag / hours

• Variable colors

• Function of phase
• Still poorly explored

Mahlke+2018

Carry2018
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Challenges for Solar System Objects

Solar System Objects (SSOs) are THE transients!

• Variable position
• Asteroids: 10–100 ′′/h
• 1-10 ′′/h beyond Jupiter

• Variable magnitude
• Sun-SSO-Observer

1–3 mag / months

• Irregular shape
≤0.15 mag / hours

• Variable colors

• Function of phase
• Still poorly explored

Purdum+2021

Mousis+2014
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Challenges for Solar System Objects

Solar System Objects (SSOs) are THE transients!

• Variable position
• Asteroids: 10–100 ′′/h
• 1-10 ′′/h beyond Jupiter

• Variable magnitude
• Sun-SSO-Observer
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The vermins strike back

Kruk+2022, Image credit: Hubble Asteroid Hunter citizen science team, M. Zamani (ESA/Hubble)
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SSOs in FINK Web portal
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API: Retrieve observations of a single SSO

1 # Retrieve data for SSO 8467

2 r = requests.post(

3 ’https ://fink -portal.org/api/v1/sso’,

4 json={

5 ’n_or_d ’: ’8467’,

6 ’output -format ’: ’csv’

7 }

8 )

9

10 # Format output in a DataFrame

11 data = pd.read_csv(io.BytesIO(r.content))
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API: Retrieve more for a single SSO

1 # Retrieve data and ephemerides for SSO 8467

2 r = requests.post(

3 ’https ://fink -portal.org/api/v1/sso’,

4 json={

5 ’n_or_d ’: ’8467’,

6 ’withEphem ’: True ,

7 ’output -format ’: ’csv’

8 }

9 )

10

11 # Format output in a DataFrame

12 data = pd.read_csv(io.BytesIO(r.content))
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API: Retrieve more for a single SSO

9/10 B. Carry (OCA), Fink Collaboration Meeting, 2022/05/19



Solar System Science LSST SSOs FINK/Web FINK/API What’s next?

What’s next?

• Improved connexion to SSO services
◦ quaero for name resolving
◦ SsODNet for ancillary informations
◦ ESA Euclid for NIR colors

• Improved fitting of phase functions
◦ Bayesian inference Mahlke+2021

◦ Account for lightcurve if 3D shape available

◦ Determine taxonomy from colors

• PSF analysis
◦ Non-stellar PSF = {activity, binarity}
◦ PSF flags from LSST

• Unknown SSOs?
▷ Roman Le Montagner!
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