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• Properties of binary asteroids 

• Work on binary asteroids carried 

out at Poznań Observatory  

• Simulation of Gaia photometric 

observations for binary objects  



(1989) 



Galileo Spacecraft 



951 Gaspra and 243 Ida  



243 Ida and Dactyl 



Binary Asteroids 
(13 August 2012) 

Near Earth Asteroids 41 

Mars Crossers 14 

Main Belt Asteroids 76 

Trojans 4  

Trans-Neptunian Objects 79 

Total 214 

http://www.johnstonsarchive.net/astro/asteroidmoons.html 



Binary Asteroids 
(13 August 2012) 

NEA 41 27 14 

Mars Crossers 14 14 

MBA 76 17 4 54 

Trojans 4  2 2 

TNO 79 15 63 1 

Total 214 34 67 27 86 

imaging 

ground space 
radar lightcurve 

http://www.johnstonsarchive.net/astro/asteroidmoons.html 



(2002) 





Synchronous binary asteroids 
Asteroid DP . [km] Ds./Dp P [hr] Discovery 

90 Antiope          MB 84 0.97 16.505 AO, phot. 

617 Patroclus      Tr. 101 0.92 102.8 AO, phot. 

809 Lundia         MB 7 0.9 15.418 phot. 

854 Frostia         MB 9 0.98 37.711 phot. 

1089 Tama         MB 9.4 0.9 16.444 phot. 

1139 Atami        MC 5 0.8 27.45 phot. 

1313 Berna        MB 10 0.97 25.464 phot. 

2478 Tokai         MB 7 0.86 25.897 phot. 

4492 Debussy    MB 11 0.93 26.576 phot. 

4951 Iwamoto    MB 4 0.88 118.0 phot. 

7369 Gavrilin     MC 5 0.70 49.12 phot. 

12008 Kandrup  MC ~1 31.992 phot. 

69230 Hermes   NEA 0.6 0.9 13.894 radar 



Synchronous system – 

lightcurve 

Behrend et al. 2006, A&A 446, 1177 

Prot = Porb  

  circular orbit 

 

Ds./Dp = 0.8 – 1 

 



90 Antiope 

10 August 2000,  Keck II 

Merline et al. 



90 Antiope 

d'' = 0.17''  d = 170 km 

D = 120 km (IRAS)  D1=D2=85 km 

Porb = 16.5 h 

M1 = M2 = 4.12*1020 g  

= 1.3 g/cm3  0.4 g/cm3 

 

Themis family 



90 Antiope - 1996 

Hansen et al. 1997, MPB 24,17 



90 Antiope - 2000 

Michalowski et al. 2001, A&A 378, L14  



90 Antiope – 2001/02 
 20 Oct 2001 –– 7 Feb 2002 

Michałowski et al. 

2002, A&A 396, 293 



90 Antiope – 2002/03 

Michałowski et al. 

2004, A&A 423, 1159 

10 Dec 2002 –– 8 Apr 2003 



90 Antiope - 2005 
31 May –24 Nov 

Descamps et al. 2007, 

Icarus 187, 482 



90 Antiope – 2007/2008 



Model of the Antiope system 
based on Adaptive Optics and Lightcurve 

observations 

(Descamps et al. 2007, Icarus 187, 482-499) 

Roche ellipsoids: 

Primary (a x b x c): 

    46.5 x 43.5 x 41.8 [km3] 

Secondary (a x b x c): 

    44.7 x 41.4 x 39.8 [km3] 

Porb= 16.5051  0.0001 h 

0 = 200°  2° 

0 = 38°  2° 

Separation: 

                 170  1 km  

Density: 

           1.25  0.10 g/cm3 



Interactive Service for Asteroid Models 

Webmaster: Przemysław Bartczak http://isam.astro.amu.edu.pl 

Marciniak, A., Bartczak, P., Santana-Ros, T., Michałowski, T., et al. 2012, Photometry  

and models of selected main belt asteroids IX. Introducing Interactive Service for 

Asteroids Models (ISAM), Astronomy & Astrophysics, in press 



160 Una - lightcurves 

2000 2002 2005 

2007 2008 



160 Una 
5 Feb 2002 



160 Una 
15 Apr 2007 



160 Una 
6 June 2008 



90 Antiope - 1996 



90 Antiope - 2000 



90 Antiope - 2005 



How to verify the model ? 

Star occultation by asteroids  

International Occultation Timing Association 



160 Una – 24 Jan 2011,  4h 1m – 4h 20m UT 

IOTA 



90 Antiope – 2011 July 19 

http://www.asteroidoccultation.com/observations/Results/index2011.html  



90 Antiope – 2011 July 19  



90 Antiope – 2011 July 19  



Simulation of Gaia 

photometric observations 

for binary asteroids 

Toni Santana i Ros  

(GREAT-ITN) 



Antiope – like objects 

Single body 

Binary system  

Ds./Dp = 1 



Antiope – like objects 

Single body 

Binary system  

Ds./Dp = 1 

Reduction: geocentric and heliocentric distances 

                   phase angle 



Thank You 


