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! It is estimated that nearly 15+/-4%
of the Near-Earth Asteroid (NEA) population com-
prises binary objects [1,2]. A large percentage of fast-
spinning NEAs smaller than 2 km are found to be
asynchronous binary asteroids [3]. These objects are a
pair of asteroids that are in a mutual orbit with one of
them having a rotational period different from their
orbital period [3]. Photometric observations can be
successfully used to determine the rotation period of
the primary, the synodic orbital period, the secondary-
to-primary diameter ratio based on the depth of the
secondary event and the rough shape of the primary
based on the amplitude of the event.

"# $#% To better understand the formation
and evolution of asynchronous binary asteroid systems,
a photometric survey was launched in 2004 [3]. As part
of this survey, a team of collaborators world-wide con-
ducted high-quality photometric observations of fa-
vorably-placed NEAs during each lunation to discover
and catalog new binary asteroids. A central repository
for the data was created at Ondrejov Observatory,
Czech Republic [4]. Established protocols for observa-
tion, data reduction and dissemination of results are
further discussed [4].

1&  #'& Amor-type NEA 2005
AB is the first binary that was discovered [5] as part of
this new survey. We present photometric (Fig. 1) and
radar observations of 2005 AB. Observations made
from 2005 February 1-15 revealed a synodic orbital
period of 17.93 +/- 0.01 h (Fig. 2), a secondary event
depth of 0.06 +/- 0.01 mag that implies a secondary-to-
primary diameter ratio of 0.24 +/- 0.02, and an primary
lightcurve amplitude of 0.05 mag that suggests a nearly
spheroidal shape.

Additional observations obtained between 2005
February 28-March 04 (Fig. 3) and March 11-22 (Fig.
4) revealed that mutual events diminished with chang-
ing geometry. Estimates of the primary’s rotation pe-
riod are 3.3374+/-0.0004 and 3.3401+/- 0.0002 h from
the first and the last intervals; the difference between
the two estimates may be insignificant and we adopt
3.339 +/- 0.002 h as our nominal estimate (Fig. 5).

The secondary’s rotation is not well constrained but
it is consistent with synchronous rotation. Phase pa-
rameters estimates are H R = 16.89 +/- 0.1 and G = -
0.02 +/- 0.1 for the total mean light of the system out-
side of the mutual events.

(¢ & $(! & A weighted sum of seven
radar echo power spectra obtained at Arecibo on 2005
February 23 yields a primary bandwidth of ~16 Hz
that, combined with the 3.339 h rotation period, places
a lower bound on the maximum pole-on dimension of
~1.9 km. If we assume that the primary is a spheroid
with a diameter of 1.9 km, then the absolute magnitude
(assuming V-R=0.4) gives an upper limit of 0.06 on
primary’s geometric albedo. Independent estimate of
albedo based on thermal emission by [6] suggests a
surface reflectance of ~0.03. We will compare the pa-
rameters of this binary system with those of other NEA
binaries observed previously and compare the albedo
estimates from spectroscopic data.
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(http://www.socastrosci.org/). [4] Photometric Survey
for Asynchronous Binary Asteroids
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[5] Reddy et al. (2005) 2005 AB, I4U Circ., 8483, 3.
[6] Kumar et al. (2006) LPSC XXXVII, Abs. # 1113.
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Figure 1: Lightcurve data of 2005 AB showing both
long and short components from 2005 Feb 1-15.



Figure 2: The evolution of mutual events is seen over
the period of observations by comparing the long pe-
riod component (mutual events + secondary rotation
lightcurve) from 2005 February 1.03-9.8 to Figures 3
and 4.

Figure 3: The long period component (mutual events +
secondary rotation lightcurve) from 2005 February
28.9-March 4.8.

Figure 4: The long period component (mutual events +
secondary rotation lightcurve) from 2005 March 11.1-
22.1.

Figure 5: The primary lightcurve component revealing
a rotational period of 3.339 +/- 0.002 h.



