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the placement of the star on the fiducial mark and again
pushes a button signifying the successful completion of
the task. The software checks his judgment, stores the
current position, and moves to the next star, Upon com-
pletion of this sequence, which requires 1-2 minutes, the
linear “plate model” is constructed using the telescopic
positions of the reference stars and their computed topo-
centric positions. One of the ohserved stars does not con-
tribute to the model but is used instead to evaluate the
systematic errors. Finally, the program object’s position
is deduced, stored, and printed. Experiments indicate
that the overall precision is 4"-5". This, in turn, is di-
rectly due to the digitized (=~ 675) control of the tele-
scope that the operator has. All of our measurements
have been reported to the Minor Planet Center (Taff,
Sorvari, and Beatty 1980); see also Taff and Sorvari
(1979 for further references), Should an insufficient
numnber of reference stars be in the area of the minor
planet, this procedure is inhibited and a single star can
be used to differentially deduce a less precise (107-15")
position for the asteroid.

This work is performed in cooperation with the pro-
gram of Helin and Shoemaker (1979} so that additional,
more precise positions can be rapidly acquired. The
longer are and more accurate positions both contribute
to the quick construction of a useful orbital element set.
Our positions will certainly enable anyone else to find a
particular object and our main purpose is to search.

V. Expectations

After allowance for overlap. the effective area of a

single field is (.35 square degree. It requires approx-
imately 45 seconds to store and examine a single field
(including telescope movement time). This is equivalent
to a search rate of 28 square degrees hour—!. We search
for approximately five hours per night, at most five
nights per lunation. Hence, at best we will cover 8400
square degrees vear ', We can realistically expect to
cover 5000 square degrees vear—!, Our limiting B magni-
tude in this mode is about 165, Suppose that there are
2000 Earth-approaching minor planets down to B(1,0) =
18™ (Helin and Shoemaker 1979). Assuming a mean syn-
odic period of ten years, one-tenth of them are observ-
able in any given vear. An all-sky search would (presum-
ably} find 200 but we will only cover about one-eighth of
the celestial sphere. Hence, assuming no correlations be-
tween time of perigee passage and time of vear, we
might expect to recover 25 year—!. To the best of my
knowledge, no Earth-approaching asteroid has been dis-
covered since 1979,
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