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Purpose 

• To validate and exploite the Gaia detection of new moving objects 

• To feed the SSO orbital data base used by Gaia (through MPC) 

• To Optimize the Gaia identification of SSO 

• Contribution to a bettter knowledge of the Solar System Structure 

 

Detection of SSO is the basis for further studies on origin and 

evolution of the Solar System: 

 

- Dynamical and physical characterization of peculiar objects 

- Dynamical or physical families 

- Taxonomy studies 

- Threats to the Earth (NEOs) 

- … 

 



The means 

• Triggering alerts for Ground based observations 

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

• Observations on alert on best effort basis 

• Loop for feeding the Gaia auxiliary data base for identification  

CU4-
SSO 
chain 

Dissemination 
of alerts 

Gaia-FUN-
SSO 

network 

Minor Planet 
Center data 

base 

 detection 



SSO-ST & Gaia-FUN-SSO activity 

• In operation since mid-October 2016 

• ~ Daily processing and diffusion of SSO alerts  

• Triggering at best 48h after detection in space   

• Short arc observed in space => bundle of possible orbits 

computed by a statistical ranging method (MCMC) 

• Some difficulties to overcome… 



• Identification of moving objects 

 Artifacts (star spikes,…) 

 Crowdy fields 

• Transformation of coordinates  

 Parallax effect 

 Short arcs 

 daily attitude solution 70-100 mas 

Statistical ranging 

MCMC => bundle of orbits 
Oszkiewiczs 2009, Muinonen 2015 

SSO-ST & Gaia-FUN-SSO activity 



SSO-ST & Gaia-FUN-SSO activity 

 

• Dissemination  of “ephemerides” at  https://gaiafunsso.imcce.fr 

• When success: ground based astrometric data  are sent to MPC 

by the observers 



The web site 
https://gaiafunsso.imcce.fr 



The web site 

Public alerts : geocentric coordinates – restricted to research area < 1 sq. deg. 



The web site 

If registered : topocentric coordinates – all the current alerts for the site 



Information  

on the alert 

Sky map  
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  and on date 2 

Ephemerides  

https://gaiafunsso.imcce.fr 



Minor Planet Center Statistics 
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• Stats MPC at http://www.minorplanetcenter.net/iau/lists/ArchiveStatistics.html  

• Number of new asteroids: still increasing => ~20 000 objects/year 

Date of                                      Minor Planet Orbits        Named minor 

MPCs                  Total           Numbered        M-Opp     1-Opp.        planets 

 

2017 NOV.  4  745411 506410 126117 112884 21157 

Yearly incremental number of objects 



Galache et al., 2015 

2015 

Gaia lim. Mag. 

Minor Planet Center Statistics 



• 1 year  of Gaia measurement 

• ESA simulation of the scanning law effect 

• Heterogeneous exploration – mainly out of the ecliptic 

Gaia SSO-Short Term activity 



• 1 year of unknown object data processed by SSO-ST 

• Total of ~43 000 alerts  

• Average: 828/week  118/day 

• All declinations & right ascensions 

• Actually much less for one specific observatory 

Oct.2016 Sept..2017 

Gaia SSO-Short Term activity 



• Thousands of alerts processed during since Oct. 2016 

• Filtering of candidates with nb. Transits > 3 

• 1700 alerts published from Nov. 2016 to Nov. 2017 

• Average of 5 alerts/day for various RA and DEC 

• Periodical peaks of activity 
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Gaia SSO-Short Term activity 
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Histogram of magnitudes 

• 1700 alerts published from Nov. 2016 to Nov. 2017 

• Mainly magnitudes 20, 20.5 

Gaia SSO-Short Term activity 



• large number of registred observers: ~140 

• But several observers/site and several do not register their instrument  

• Total of detections on date : 13 detections on alert from the ground 

• 11 objects received a designation from MPC 

• Most of them : Gaia alerts allowed MPC to confirm previous detections 

•  3 are dynamically compliant with the Gaia data  

 

C2PU Abastumani OHP Odessa Tersken 

MPC 010 MPC 119 MPC511 MPC583 MPC B18 

1 2 7 1 2 

Gaia SSO-Short Term activity 





Conclusion 

• Since Oct. 2016, new SSO are detected by Gaia.  

• The (quasi-) daily dissemination is operating 

• Many observers are registered  

• but we need more feedback from them (even if negative obs.) 

• soon in operation :  

 precision  of the alerts -  an improved algorithm will be implemented 

to publish smaller « red zones » 

 Estimated apparent velocity will be published 

 Ranking of the new objects candidates 

                           Observers are still welcome! 

See https://gaiafunsso.imcce.fr 


