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Astrometric alerts for 
the Solar System Objects (SSO)
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• GFSSO:  Gaia alert follow-up  Gaia-FUN-SSO  

• NEOCP: Near-Earth Objects Confirmation Page

• ESASSP: ESA Space Safety Programme:



Goals

RAPAS atelier 2023

• Reactions to new object alerts (GFSSO, NEOCP)

• Follow-up for peculiar objects (ESASSP)

• Contribution to impact risk assessment (ESASSP, NEOCP)

• Computation or improvement of the orbital parameters (all)

• Physical characterization of the objects : + photometry + spectroscopy

.

• Contribution to a better knowledge of the Solar System objects

• Data centralization and sharing at MPC 

https://www.minorplanetcenter.net/
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Gaia alert follow-up Gaia-FUN-SSO 

GFSSO



• Posted at L2 Lagrange point

• Spin period: 6h

• Precession: 63 days around the Sun-Earth axis 

• Revolution of the Sun-Earth axis: 365 days

• 2 lines of sight at 106°.5  in the scanning plane

Spoto et al., 2018

1 astrometric observation = 1 « transit » in 

40s in the focal plane (7 lines of 9 CCD) 

https://www.cosmos.esa.int/web/gaia/spacecraft-instruments

GFSSO: Gaia scanning law 
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Gaia and the Solar System Objects  (SSO)
158 152 asteroids of several kinds (Tanga et al. 2023)

Other data can be accessed at any time: 

• Gaia alerts for unreferenced moving objects

• Astrometry from ground-based observatories

• Public access at : https://gaiafunsso.imcce.fr

• Validation required in ~10 days
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Data release DR3



Monitoring Gaia alerts: objectives and resources

• Validate Gaia detections of potentially new objects

• Retrieve the object from the ground and position it (> 48h after Gaia)

• Improve Gaia's orbital reference catalog through MPC (loop)

• Distribute alerts (web server) for astrometry

https://gaiafunsso.fr
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Asteroid challenge

• « Ephemerides » and sky chart on the web

• Predictions from very short orbital arcs…

• Statistical method MCMC => bundle of orbits

• Sky projection => search areas

t4
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Asteroid challenge: https://gaiafunsso.imcce.fr



Register to access complete information:

• Topocentric position predictions

• With velocity predictions
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Asteroid challenge: https://gaiafunsso.imcce.fr



List of current alerts

Estimation of object type

Estimated area size (°)

RA DEC 

of the most likely zone

Validity dates 

Prediction

quality

Data loading (copy of the MPC message)

Asteroid challenge: https://gaiafunsso.imcce.fr



Information about 

the alert with nb of 

transits

Sky chart

(Aladin lite) 

Telescope FOV

Here 12’x12’

Most likely zone 

(blue)

Search zone for 

date 1

and date 2

Ephemerides=

Centre of the 

area and velocity

parameters

https://gaiafunsso.imcce.fr

Success !



Global analysis: normalized histograms (a, e, i)

Gaia-FUN-SSO detections vs ASTORB
Comparison of ~500  vs  ~>  50 000 objects

Bias toward high inclinations and eccentricities (Carry et al. 2021)

Observational bias ?    Specific SSO population ?
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Near-Earth Objects Confirmation Page  

NEOCP



NEO Confirmation Page
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https://minorplanetcenter.net//iau/NEO/toconfirm_tabular.html



NEO Confirmation Page
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https://minorplanetcenter.net//iau/NEO/toconfirm_tabular.html

Designation

NEO?

Coord.  Mag.   Added

or updated

Nb obs.

Date of 

detection

Length .arc

abs. mag
Last obs.



NEO Confirmation Page
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https://minorplanetcenter.net//iau/NEO/toconfirm_tabular.html



NEO Confirmation Page
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NEO Confirmation Page
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https://minorplanetcenter.net//iau/NEO/toconfirm_tabular.html



NEO Confirmation Page

RAPAS atelier 2023

https://minorplanetcenter.net//iau/NEO/toconfirm_tabular.html
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« tracking » mode

Motion of the 

telescope

= 

Motion of the 

object



NEO Confirmation Page
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« curl » command to send data to MPC: 

curl https://minorplanetcenter.net/submit_obs -F "source=<OHP-Observations-41.txt"

Detection successful => Astrometric data under the MPC format

=> File: OHP-Observations-41.txt



NEO Confirmation Page
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NEO Confirmation Page
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Ecarts  O-C (‘’)
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ESA Space Safety Programme

ESASSP



ESA Space Safety Programme: ESA-SSP
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https://neo.ssa.esa.int/home
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ESA Space Safety Programme: ESA-SSP

https://neo.ssa.esa.int/home



Conclusions
• Alerts irregularly distributed wrt time with average mag around 20

• Detection astrometry => high precision not required

• Contribute to the completeness of the orbital reference catalog

• Contribute to understanding bias (a,e,i)

GFSSO

Dynamic characterization: need for astrometry

Ephemeris accuracy drift against time

Usefulness of the observation by a network (weather)

Data centralization and sharing at MPC

NEOCP

ESASSP

• Confirmation of very recently detected NEOs

• possibly imminent impactor

• Frequent additions and updates

• Monitoring of objects with impact risks


