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Gaia follow-up of the uncatalogued  Solar System Objects
Tracking the Gaia SSO detections: Gaia-FUN SSO
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Gaia data on Solar System Objects ?

• DR1: 14 Sept. 2016, no Solar System Objects

• DR2: 25 April  2018 – 14 099 Asteroids (Spoto et al., 2018)

• (E-DR3 3 Dec. 2020) DR3: first half of 2022: a « large set » of asteroids

with epoch data  https://www.cosmos.esa.int/web/gaia/release

Other data are continuously accessible: 

• Gaia alerts after detection of uncatalogued moving objects

• Publicly available

• Need for recovery and follow-up

Gaia and the Solar System Objects
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https://www.cosmos.esa.int/web/gaia/release
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The SSO-ST daily processing

• SSO-LT Known SSOs =>  Long Term Processing => Data releases

• SSO-ST Unknown SSOs => Short Term Processing => alerts



Goal and means
=> Validation of the Gaia discoveries of new moving objects (~ 48h)

=> Recovery + astrometry measurement

• Triggering alerts to ground based observations

• Geographical coverage => network of observatories (Gaia-FUN-SSO)

• Observations on alert on the best effort basis

• Loop for feeding the Gaia auxiliary data base for identification 

Alerts publicly

release through a 

web site: 

https://gaiafunsso.fr
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Asteroid recovery: a challenge 

• On the basis of short arcs of orbit

• MCMC method (Oszkiewiczs 2009, Muinonen

2015) => bundle of orbits

• Projected on the sky => areas for recovering

• « Ephemerides » and sky maps on the web

t4
https://gaiafunsso.fr
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Gaia and the Solar System Objects

• Follow-up observations by pro and amateurs were expected

• Workshops 2010 + 2012 + 2014

• Starting in 2016…Most of the alerts in the 20-21 mag range

• Need of telescopes ~1m diameter
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(Carry et al. 2020) 
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• Haute-Provence Observatory (OHP code 511)

GFSSO: “Permanent” stations 

Joint programme GFSS0 + Sc. Alerts (photometry SN, gravi. Lens,…)

4 nights every 2 months

T 1.2m

« classical observations »

OHP (France)

T1.2m

Credits: J. Desmars
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• Haute-Provence Observatory (OHPcode 511)

• C2PU remote telescope (OCA Calern Code 010

Joint programme GFSS0 + Sc. Alerts (photometry SN, gravi. Lens,…)

4 nights every 2 months

T 1.2m

« classical observations »

Observations in remote

programme GFSS0

4 nights every 2 months

T 1.0m

OHP (France)

T1.2m

C2PU (France)

T1m

GFSSO: “Permanent” stations 



Cerro Tololo (Chile)

3 xT1m

Siding Springs (Austr.)

2 xT1m

Sutherland (South Afr.)

3 xT1m

McDonald (USA, TX)

2 xT1m
LCOGT  1m robotic telescopes

11th OPTICON Gaia Science Alerts Workshop



Kiyv Comet Station 

(Ukr.)

T0.7m Odessa obs. (Ukr.)

T0.8m

Terskol

(Russia)

T0.8m

Abastumani

(Georgia)

T1.2m & T0.7m

GFSSO collaborations
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The results (end 2020)
• More than 250 objects detected on alert

• Almost 200 designations assigned by MPC

• Most of the objects were lost or badly known (uncatalogued)

• 6 objects assigned to Gaia

(Carry et al. 2020) 
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The results (end 2020)
(Carry et al. 2020) 
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Summary

• Alerts triggered since Nov. 2016 

• SST works well (up to 10 to 15 days after Gaia detection)

• More than 250 detections of « new » asteroids (end 2020)

• Few Gaia discoveries + many re-discoveries

• Soon Gaia alerts systematically sent to MPC

• Bias to high inclinations + outer main belt : poorly known

population of asteroids

Carry et al. : article submitted to A&A accessible at 

https://arxiv.org/abs/2010.02553

https://arxiv.org/abs/2010.02553

