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Gaia and the NEAs 

27 mai 2014 

• Gaia launch 19 December 2013 

• Solar System Objects will be observed 

• > 300 000 asteroids 

• Detection of NEAs 

• Scanning mode of observation  

• Alerts will be triggered 

• Ground-based network required 
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Figure courtesy Karen O’Flaherty 
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Gaia will observe at 
low Solar elongation 
~ 45 deg. 
 
 
Detection of  
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Need of ground-based observations 
for Gaia 

Science alerts network:  GREAT  activity for complementary 

ground-based observation of transients. Photometric & spectroscopic 
alerts 5th GREAT workshop in Warsaw - September 2014 

 

 GBOT network: Ground Based Optical Tracking for Gaia  

observation of the probe itself in order to guarantee the best 
orbital positionning. No alert – astrometry of the probe 

Gaia-FUN-SSO : Gaia Follow-Up Network for 
ground-based observation of  peculiar/critical Solar 
System Objects  
 
 astrometry alerts for Solar System Objects 

3 ground-based networks  
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Gaia SSO CU4 short term processing 
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 Gaia-FUN-SSO 
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 Gaia-FUN-SSO  

• Major part : 0.6 & 1m-class 

• 6 Schmidt  tel. : 

         Rozhen / Xuyi / Konkoly / Tatenburg / Kourovskaya / Xinlong 

• 4 robotic tel. : Tarot 1 & 2 / Zadko / ESA-OGS 

• 2 remote tel. : NM-Mayhill / Tubitak 

 54 observing  sites 

 75 operating instruments 

 Volunteering base 

 Wiki  https://www.imcce.fr/gaia-fun-sso/ 

 Pipeline + web (starting from June 2014) 
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 Gaia-FUN-SSO 

Tarot 1 & 2 
+ Target of Opportunity  on: 
ING-WHT/IAC 
Roque de los Muchachos Obs.,  
Isaac Newton Group  
+2.5m  
+ 4.2m 
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 Gaia-FUN-SSO  
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 Training campaigns 

 2005 YU55: 15 nov. 15 dec. 2011 

 1996 FG3: Feb. – March 2012 

 99 942 Apophis: Feb.-March 2012  

 99 942 Apophis: Dec. 2012 - Apr. 2013 

 2012 DA14: Feb. – March 2013 

 2002 GT June -Aug. 2013 

 2013 TV135: oct. 2013 –Jan. 2014 

 2007 HB15 : Apr. 2014 

 2014 HQ124: June 2014 (triangulation) 



12 12 

 
 Gaia-FUN-SSO  
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 Apophis campaigns 

 99 942 Apophis: Feb.-March 2012  

 99 942 Apophis: Dec. 2012 - Apr. 2013 

 Impact probability studies 

 Gravitational effects during close approaches 

 Tumbling asteroid (Pravec et al, 2014) 

 Yarkovsky effect on orbit  

 2029 close app.: space missions  (CNES WG: APEX project) 



APOPHIS trajectory plotted in an Earth-Sun rotating frame (courtesy J.Y. Prado) 
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99 942 APOPHIS: Observation possibilities for the 2004-2013 time frame 

Dates format     day/month/year 
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Apophis campaign 
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Desmars et al., 2013 

 Increasing length of orbital arc => accuracy improvement 
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Apophis campaign 
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Earth at  
38000 km 

• Bancelin et al., 2012 

• 2029 b-plan 

• Impact of astrometry 

• Uncertainty ellipse  

• Size + position 

• Keyholes 

PHA   (2004 MN4 / 99 942) 
 
Mueller et al, 2014 
Diam.: 375 m    
Albedo 0.33 
Mass 4.4-6.2 106 kg     
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14/12/2012 13/3/2013 

• Gaia-FUN-SSO campaign (Feb-March 2012 + Dec. – Apr. 2013) 

• Thuillot, Bancelin , Eggl, Desmars et al., 2014, to be submitted 

• 19 observing sites   

• Collecting images => Homogenous astrometric reduction 

• PRAIA software (Valongo obs., Brazil) 

• 2700 astrometric observations  (major part not yet in MPC database) 

Apophis campaigns : new results 

   Campaigns 99942 Apophis 2012-2013 
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Apophis campaign 
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Apophis campaign 
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Apophis campaign 
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Preliminary results 
First step: 

 Collecting images  

 PRAIA reduction 

 Filtering 

 Iteration with observers 

 Astrometric data base 

 

Further…: 

 More on grav. effects 

 Non grav. Effects 

 Impact of tumbling spin  
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Apophis campaign 
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DPRAIA : Duplicated MPC reduced  
with PRAIA(627 obs.) 

[2004-2014]MPC  : all MPC data  

DMPC  : MPC data (627 obs.)  
(various catalogues) 

SNEW : New data (2099 obs.)  

Preliminary results 

Table 4. Orbital accuracy information – fit residuals and b-plane uncertainty – computed with 
different sets of observations. We also computed the difference in b-plane distance for each 
set Delta i with the distance obtained with S i) 



21 27 mai 2014 

Thank you 


