Discovery and characterization of three binary asteroids, 2000 DP107, 2000 UG11, and 87 Sylvia. 
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We characterize three newly discovered binary asteroids, 2000 DP107 and 2000 UG11, both in the near-Earth population, and 87 Sylvia. The binary nature of the first two objects was established by radar, which provides the rather unique capability of measuring the motion of both components with respect to the center of mass of the system. The satellite of 87 Sylvia was discovered with the adaptive optics system on Keck II. These observations provide important density measurements and significantly constrain possible formation mechanisms and collisional history.  Asteroid 2000 DP107 was discovered by MIT's LINEAR search program on 2000 Feb 29 [1]. This Apollo object (a = 1.37, e = 0.38, i = 8.7) has flat UBVRI colors that are consistent with a C classification [2]. The asteroid approached the Earth at a distance of 0.048 AU on 2000 Sep 17-21. We observed it with the Goldstone Solar System Radar on Sep 22-23 and with the Arecibo Planetary Radar from Sep 29 to Oct 9 [3-4]. The radar observations established that 2000 DP107 is a binary object. Lightcurve observations confirmed the binary nature of the asteroid [5]. Both components are clearly resolved in a sequence of delay-Doppler images which reveal the system's orbital motion during several orbital cycles. Estimates of the diameters of the primary and secondary based on range extents are 800 and 300 m, respectively. Orbital fits to the radar data show that the orbit is circular and yield an orbital period of 1.76+-0.01 days and an orbital separation of about 6 primary radii. The resulting density of the primary is 1.6 g/cm3, with error bars of -0.2 and +0.7 g/cm3. Inferences relating to the density and possibility of spin lock of the secondary will be presented at the meeting. 2000 UG11 was discovered by MIT's LINEAR search program on 2000 Oct 25 [6]. Its binary nature was established by radar observations at Arecibo on 2000 Oct 31 - Nov 07 and Goldstone on 2000 Nov 6, 9, 11 [7]. According to M. Hicks [8], 2000 UG11 has colors consistent with an R or RQ classification. Preliminary estimates of average diameters, based on range extents at 15 m resolution, are 230 and 100 m. The orbital period is 19 +- 1.5 hours. Refined estimates of the orbital solution as well as implications in terms of density will be presented at the meeting.  87 Sylvia is a P type asteroid with an IRAS diameter of 271 km. Its satellite, with a diameter about 1/20 that of the primary, was first detected with the Keck II telescope at a separation of 0.6" from the primary [9]. Subsequent observations with the Hubble Space Telescope confirmed the presence of a satellite [10]. We observed 87 Sylvia at Keck during 5 consecutive nights from which we can derive orbital parameters. The orbital separation is roughly 10 primary radii and the orbital period is 3.6 days. Using the IRAS diameter value, this implies a density for the primary of 1.6+-0.1 g/cm3.  
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