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THE PALOMAR ASTEROID AND COMET SURVEY (PACS), 1982-1987; Carolyn S, Shoemaker and
Eugene M, Shoemaker, U,S. Geological Survey, Flagstaff, Arizona 86001

In 1982, we began a new survey of speclal classes of asterolds and comets using the 46-cm
S¢hmidt telescope at Palomar Observatory., This survey utilizes a stereoscopic technique that we
developed to search large areas of the sky for moving objects, The immediate goal of the survey
Is to calculate accurately the population or flux of various classes of asteroids and comets by
discovering, under well-deflined conditions, a sufficient number of Earth-approaching and other
planet-crossing asteroids, various classes of high-inclination asteroids, Trojan asteroids, and
distant comets, The long-range purpose of this work Is to understand the history of planet-
crossing bodies and their Interaction with planets and satellites, Our focus has been both on
bodies that are presently on planet-crossing orbits and on asteroids that are thought to have
been captured from swarms of planet-crossing bodies in the past,

) The stereoscopic technique has allowed us to make major gains in the use of the 46-cm
Schmidt telescope, Objects of interest are detected on pairs of films, each usually exposed for
4 or 6 minutes, The exposures of a given pair generally are separated by about 40 minutes., In a
typical observing run, about 100 partly overlapping flelds are photographed, Each flield covers
about 60 square degrees and, in the course of 8 observing runs a year, we have covered up to
40,000 square degrees of sky, Early in the survey we used Kodak -ila-D film; in the past year we
switched to the newly available Kodak 4415 film, When hypersensitized, the 4415 film enables us
to reach a threshold of B magnitude 18,5, The combination of much greater sky coverage and
improvement in the threshold of detection, both of which are achieved with the use of short
exposures and stereoscopy, has led to an order of magnitude increase In the discovery rate of
asteroids and comets with the 46-cm Schmidt,

From the inception of PACS, we have obtained observations that permitted calculation of
satisfactory preliminary orbits for more than 140 new asteroids, of which 20 are now numbered,
Although we usually detect several hundred unnumbered asteroids on each observing run,
limitations of manpower have precluded our measuring and reporting most of them, We have
discovered 14 Earth-approaching asteroids (Table 1) and about 60 high-inclination asterolds,
which include 31 asteroids In the Phocaea reglion of orbital element phase space, 13 in the
Hungarla region, high-inclination Trojans, and 14 other asterolds that are either close to or
have inclinations above the v_ secular resonance, Of the high inclination asteroids, 17 are Mars
crossers; most of the others can approach Mars and probably have been derived from former Mars-
crossing bodies, We Interpret a few high-inclination asteroids to be extinct comets (Uranus-
Neptune planetesimals) captured in stable orbits In the main asterold belt,

In the fall of 1985, we searched the core of the L4 |ibration region to determine if we
could discriminate Trojan asteroids with the stereoscopic technique, We discovered four new L4
Trojans, 3709 (1985 TL3), 1985 TE3, 1985 TF3, and 1985 TG3 (Table 1), and we obtained
observations leading to the numbering of three previously discovered Trojans., On the basis of
this test, we are planning a search with 4415 film that will cover the entire L4 and L5 |ibration
regions, Our search, which will require several years, will utilize the standard fields of the
PACS survey and should yield observations adequate for numbering about 100 new Trojans and a
significant batch of new Hildas, We find it plausible that most Trojans and perhaps most Hildas
may be derived from captured Jupiter-crossing, Uranus-Neptune planetesimals, We plan to test
this hypothesis by examining in detall the dynamical structure and other properties of the Trojan
swarms,

Comet discovery is another major objective of PACS; 11 new comets have been found to date,
In contrast to most comets discovered in the past, the majority of comets discovered In PACS have
fairly large perihelion distances; two are beyond the orbit of Jupiter, The goals of our comet
search are to determine the perihelion distribution of long period comets to about 5 AU, to
refine the population estimate of the Oort cloud, to determine the flux of both periodic and long
period comets in the nelighborhood of Jupiter, and to test whether capture of Oort cloud comets to
short perlod can fully account for the Jupiter-family,
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