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telephoned the basic prediction information about tha[
event to Dannie Overbeek in South Africa.

Since this is the first orbit that I have received for
Toutatis from Yeomans, I have called it "YeomansA".
By the end of November, Toutaris will be observed by
radar, and Yeomans will quickly update the orbit.
This should provide an ephemeris accurate to a few
kilometers. To take advantage of it, I will need to
closely duplicate Yeomans' Earth model. This will
take some effort, but since I need to do it in any case
for my work at APL on the Near Earth Asteroid
Rendezvous project, i hope to accomplish it in time for
the December occultations.

Yal.u,e,:. The predictions are mainly to allow observ-
ers to watch for close appulses to stars about as bright
as, or brighter than, Towatis, to help locate the
asteroid (near the time of an appulse or occultation,
Toutacis will appear as a close "double star" with the
target star). Observing an actual occultation will be
much more diEficult: even video timings of many of
the occultations will give size and shape information to
only about 10% of Toutatis' expected diameter, not
nearly as good as can be expected from the planned
radar measurements. Since I can't produce finder
charts at the moment, you will need to use atlases such
as Atlas Eclipticalis to locate the occulting stars,
except for events that occur December 10-19, when the
detailed charts on p. 674 of the S&T article can be
used. Note that Toutatis' horizontal parallax will at
times be larger than 6', meaning that it can be a
significant distance from the S&T path. The editors of
S&T have promised to provide more detailed charts
covering the path beyond December 19th in their 1993
January issue, which should be received by many
subscribers before December 19th.

Comet Swift-Tuttle: [ also searched for occultations
by the recently-recovered periodic comet Swift-Tuttle.
The only events I found during the rest of 1992
involvetwo wnth-magnimde Astrographic Catalog stars
that should be quite difficult to observe due to the
comet's brightness. I have tried to use a nuclear
magnitude for the comet, but it could be significantly
in error. Edwin Goffin has also searched for occulta-
tions by this comet, and found only one event visible
from southern Africa and pan of South America in
January 1994 (I misukeniy told D. Overbeek by phone
that the event was in 1993 when I informed him about
the first Toutatis occultation possibili[y). Goffin also

searched the PPM, ACRS, and FAC catalogs for
occultations by Pholus, the new Chiron-type object.
and found no events during the rest of 1992 or all of
1993. Since my ephemeris programs are based on
B1950/FK4, I wrote and tested a small program that
converts the J2000/FK5 orbital elements to B1950/FK4
using a variation of formulae supplied by the Interna-
tional Astronomical Union's Commission 20.

Toutatis UpdateS: When an improved orbit for
Toutatis becomes available from the planned radar
observations, Iwill give this information on the IOTA
occultation line at 1-301-474-4945, in the form of the
updated line's location within the mcertainty zone, and
a time correction. It may be possible with this new
orbit to calculate the path to an accuracy smaller than
Toutatis' diameter, but the actual path will then be
limited to star position errors, which in the case of
ZZ87 (source U) stars is about ±023, meaning that the
actual parh could be located to within less than 3 times
its width. This would make possible accurate targeted
expeditions to catch the event: these would be more
like graze expeditions, covering a width of only about
10 km, rather than the much wider spread of most
asteroidal occultation attempts. But it would take some
effort to do this, for little practical gain: although 1[
might be done, more effort should and will be concen-
trated on predictions for and observations of the more
valuable occultations during the December 9-10 total
lunar eclipse discussed in the previous article.
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The certainty of gradual events was especially good
when two or more observers saw the same occultation
at the same place and all rated it as gradual. There
was one special case, where even a gradual reappear-
ance was seen by the author and confirmed by another
observer nearby. Five further reappearances. howev-
er. were somewhat or very uncertain. One stepwise
reappearance was quite certain. Gradual events were
especially uncertain if the duration was short (0. 1-0.2
S). The confidence with gradual events improved with
longer durations. In many cases the duration of the
gradud stage could be determined rather well because
the observer used the eye-and-ear timing method and
heard a time signal while seeing the fade.

All of the stepwise occultations concerned stars with
double star codes in the USNO predictions (K. M. O,
V, Z). In the case of the nine certain gradual events.
five stars did not have a double star code in the USNO
predictions.

From the distribution of observations. the following
conclusions may be derived:
I. There are several certain gradual or

stepwise events, but there is also a
considerable number of somewhat or
very uncertain observations, especially
in the case of gradual events.

2. The certainty of stepwise events seems
to be higher than that of gradual ones.

Based on his own experience, the author suggests the
following in doing double-star observations and in han-
dling their results:
I. Observe as carefully as possible.
2. For stepwise events. try to measure or

estimate the time difference between
the two steps (use two stopwatches or
a memory stopwatch) and estimaw the
size of the magnitude drop. For
gradual events, try to estimate the
duration of the gradual phase. Quanti-
fied results may be better compared
with data from other observers.

3. Try to assign a certainty note to your
observations.

4. Record all circumstances that may be
important for the visibility of a non
instant phase:
- Stability of the star image (seeing)

- Your ability to see the unocculted
star. especially for faint stars
- Averted vision, etc.
Remember that nobody else knows the
conditions and circumstances of your
observation better than you.

5. Try to consider your results as realisti-
cally as possible. Do not overestimate
your ability and results on the one
hand. However, on the other hand.
do not discard all observations which
you felt to be gradual or stepwise with
the argument "it cannot be".

6. Try to compare your results with those
of other observers. However, do not
change your opinion about what you
think you have seen if another observ-
er did not see the same thing.

If you look into a double star catalog before the
observation in order to see what to expect or after the
observation in order to see what you should have seen,
be careful. Many data in the catalog will be correct,
but there may also be questionable entries. This is
especially possible for double stars discovered duriiig
previous occultations. The position angle of such
double stars may be derived from one occultation and
is therefore not necessarily the position angle of the
greatest distance. Also, the magnitude data from such
discoveries may be weak because it is difficult to esti-
mate two different magnitudes within a fraction of a
second.

The author hopes to have shown that visual detection
of double star occultations is worthwhile, but the
observations should be handled carefully.
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