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THE

Goals

The science objective of this work is to identify objects in the Kuiper Belt which will, in the 5

years following Pluto encounter, be close to the flight path of NASA's Pluto Express. Our

hope is that we will find a Kuiper Belt object or objects close enough that a spacecraft flyby

will be possible. If we find a suitable object, the science yield of Pluto Express will be

substantially enhanced. The density of objects in the Kuiper Belt is such that we are

reasonably likely to find an object close enough to the flight path that on-board gas thrusters

can effect a close encounter.

Progress and Accomplishments

Our work to-date has been based on the University of Hawaii 8192 x 8192 pixel charge

coupled device mosaic camera. We (PI and graduate student Chadwick Trujillo) have

developed a scheme by which to operate this camera in survey mode while analysing the

prodigious data stream in near real-time. The camera and the method have been used at the

University of Hawaii 2.2 m telescope on 4 occasions so far, resulting in the detection of 17

new Kuiper Belt Objects. Unfortunately, none of the 17 have been shown to possess orbits

that will bring them close enough to the Pluto-Express post-encounter trajectory. The first

phase of this work has been written up for publication (see Fig. 1, also Trujillo and Jewitt

1997). In the second year of this grant, we have started to prepare for an even larger and
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more efficient survey camera. The 12k x 8k CCD camera under construction at the Institute

for Astronomy will be used at the prime focus of the 3.6-m diameter CFHT, starting in

March 1998. It will bring a factor of 4 to 6 improvement in survey efficiency when

compared to the
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Figure 1: Surface density in the Kuiper Belt determined with the 8k CCD. The surface

density is the basic parameter used to assess the likelihood of a close encounter with

the Pluto Express spacecraft.

use of the 8k CCD on the 2.2-m telescope. This improvement comes at the price of an

increased data-rate. We are currently developing the software and observing strategy needed

to handle 30 to 50 Gbyte per night. Observing time on the CFHT has been secured in order

to use this new, improved camera in the search for Express candidates.

Anticipated Results

A search with the CFHT and 12x8k camera is planned for May 1998. We anticipate being
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able to survey 100 sq. degrees around the Pluto Express path to magnitude 23.5. We expect

that either we will locate suitable rendezvous candidates, or we will show that such objects

do not exist, at least at size scales ~ 100 km. The Kuiper Belt objects we accumulate as by-

products of the search will add to our growing knowledge of the trans-Neptunian population.
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