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We report the discovery and preliminary orbital char-
acterization of a Kuiper Belt binary with an extremely
large mutual orbital semimajor axis.

The trans-neptunian object 2001 QW322 was discov
ered in data acquired Aug. 24, 2007 obtained in orde
to conduct a search for satellites of Uranus [1]. The ob
ject was immediately realized to be an exceptional binar
as the measured separation~of” at the distance of 43
AU corresponds to a physical separation of 125,000 krr
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about one third of the distance from Earth to the Moon 0q
The two components had identical magnitudes withir 2
the measurement uncertaintiesnof ~ 24.0, implying I SR 118
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essentially equal sizes. Making common assumptior d EM

(at the time) of albedos of 4% and densities of order : ! < )
gm/cn?, radii of order 100 km were derived and assum- = 4 ¥ kS ! .
ing the separation was equal to the semimajor axis a p § 1.9 Y § &
riod estimate of a little under 12 years was made [2]. . Yo |7 i j

.

We began a tracking program in order to determine
both the heliocentric orbit of the system as well as th¢
mutual orbit of the binary. By 2003, the heliocentric orbit !
was established and yielded a relatively ‘normal’ trans-Figure 1: Likely orbital parameters (reducgd within
neptunian object in the so-called ‘main’ classical belt [3],10% of the best fit value) for 2001 Q3At. The pe-
with semimajor axisi=44 AU, eccentricitye=0.024, in-  riod of the orbit seems fairly secure at 25-30 yr. Eccen-
clinationi=4.8, and at a distance d¢=44 AU from the tricity (upper-left) can be either < 0.05 ore ~ 0.2.

Sun at time of discovery. High eccentricity orbits are rejected. Hence, the semi-

We continued to acquire high-quality observations onMajoraxis (lower-right)is as initially esﬂmgted (.110’000
8-meter class telescopes until late 2007, which resulted 135’000 km). The density (lower-left) is Qerlved as-
in the virtual elimination of the high-eccentricity solu- suming an albedo of 0.16, and hence a rad|us.of 50 km
tions, and we thus here report that 2001 @Whas a for each component_. The 6 years of observations offer
low-eccentricity orbit with a record-breaking separationenough parallax to d|st|_ngwsh bet_vvee_n t_he forefront ar_1d
for a small-body binary, having an orbital period mea-the back part of the orbit, hence pinpointing the pole ori-

sured in decades. The separation is so large that thightation (upper-right).
nearly equal-mass binary is incredibly fragile to dynam-

ical disruption, and its continued existence in the middle

of the main Kuiper Belt puts strong constraints on thegeferences

formation and history of the belt.
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In particular, this orbit confirm the work by Pe-
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