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[OTA NEWS
David W, Dunham

The main purpose for this issue is to distributa
informatiaon about planetary and asteroidal ncculta-
tions during 1997, especially the important oeculta-
tion by (4) Vesta the evening of July 3rd {see p.
28), Since this w1ll be mailed a couple of days
after Christmas, it should arrive in time for sub-
scribers in the L.S5.A., and most in Canada. Pre-
prints of the Vesta/Kleopatra article were sant to
subscribers in South America (and some in Canada)
mere than a week earlier, so0 hapefully they will
receive that by January 3. Also included with this
issue is the 1991 Grazing Occultation Supplemant for
your hemisphere. Significant changes had to be made
for the 1991 grazing occultation predictions (see p.
33), which took time and delayed their distributian,
but most observers should have received their lst and
2nd quarter graze predictions befora this arrives
(unfortunately, predictions for the northeastern USA,
scutheastern Canada, India, and Latin America will he
a little late), The data for total lunar occulta-
tions for W, Morgan in Calif., R. Harper in TX, K.
Fabrin in Denmark, and H. Bode in Germany will be
sent out only at the end of this month, so most will
receive these late. Bode will not return from his
trip to Austraiia and New Zealand for the January
eclipse until the 19th of that month, so Europeans
depending on him will receive those data quite late,
but should be in time for the good Furopean Plefadas
passage on Feb. 21,

Help needed with July 1989 Saturn Data: 9aniel Klos

has written an easy-to-use PC-compatible program to
help enter timings of the 1989 July 3 occultation of
28 Sagittarii by Saturn: see ON 4 (1A), p. 332 and p.
1 of the last issue, The program generatzs
that he will send to Douglas Mink at the Centar for
Astrophysics in Cambridge, MA, to canvert geographic-
al coordinates and times to Saturn ring radii and
longitudes, Since there are many reports with a
total of many hundreds of timings, in different
formats, Klos needs help in entering the data. If
you have a PC or PC clone and can help, nplease
contact Dan Klos; Wd04 County K: Brillion, W[ 54170;
U.5.A.; telephone 414,864-7948, and he will send you
his data-entry program and some data to type. With
help from just a few others, in additisn to those who
have already volunteered, the job will be manapeab!:
in a reasonablz amount of time for averyona,

Silas

Klos also proposes transferring the program and data
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by way of a bulletin board system (BES) in Green Bay,
WI, A friend of Klos' at a local college has set up
an astronomy section on a large BBS5. It zan handle
up to 9600 baud and can be reached at 4714,337-9374 or
337-9460. The BBS can be (and has been) used also to
exchange information and 1deas about other occulta-
tions and other areas of astronomy.

I p'an to publish maps in a future issue showing
virtually all observers who submitted reports of the
1989 Juiy 3 occultations of 28 Sgr by Saturn and by
Titan. The map for the Titar event published several
months ago needs to be updated; R. Boninsegna recent—
Ty sent me a list of all of the cbservers who had
sent him reports, and there were dozens of observers,
especialiy in France and Spain, who were not incluged
on my eariter map.

AJ Reprints for the 1983 Palias Occultation Paper:
Reprints of the 1990 May Astronomical Journal article
about the 1983 May 29 cccultation of 1 Vulpecuiae by
(2) Pallas were distributed to regional coordinators
in Arizona, Florida, and Texas (so they could dis-
tribute them to most of the observers) at the IDTA
meeting in San Antonic last August. At the American
Astronomical Society's Division for Planetary Science
meeting in Charlottesville, VA, in late October, T
distributed reprints to many of the non-ICTA coau-
thars, But there are 5till several coauthors who
were neither at that meeting nor are in [0TA, and
coordinators and scme observers outside ot 47, FL,
and TX who have not yet received reprints, Joan and
I will mail them out early in January, after this
issue and other prediction data are taken care of.
We apologize for distributing them so late. After
that, unfortunately, we will have only a few reprints
left., Alse, Joan is producing individual chord plots
for each abserver, to help each “acate their chord;
distribution of these will alsa probably be in
January.

Antares Recording: Schinidtke's and Bessell's photo-
electric recarding of Antares' disappearance on 1990
August 1 is shown on p. 24 of the last i1ssue. The
important point is that there is clear evidence for
a sodium shell surrounding the star and about ten
times its continuum-light diameter. Possibly similar
recordings can he made during the few remaining
occultetions of the current series, visihle from the
Northern Hemisphere early in 1997,

Next Issue: I have includea an articlte ahout the
1991 March 20 Pleiades passage in this issue so that
we wiil not need to preduce another issue until April
ar even May. That should give us time to recover
from the initial perturbations that wiil be caused by
the addition to our family, due at the beginning of
February., So far, there have been no significant
problems with your editor's pregnancy. Unless you
hear otherwise, contributicns for the next issue
should arrive here by April 15; receipt in ASCII
files on M5-00S compatible diskettes would be pre-
ferred, if that can be arranged, but don't hesitate
to send typed pages, if not. Articles can also be
sent to me hy electronic mail; see the Coordination
section of the Vesta/Kleopatra article on p. 28.

GRAZE PATCHES STILL AVATLABLE

The graze patches that we produced earlier this year
have proven to be very popular for those who have
seen them, Plans for the patch and its design were
published in ON 4 (14), p. 338 and 339; unfortunatae-
ly, it is not possible to get a good reproduction of
the =awlti-colored patch in ON.  A1T profits from
sales of the patches are being donated to I0TA. Tg
obtain a patch, send a check or meney order for $5.00
payablae to:

Richard P, Wilds

3630 S.W., Belie Ava,
Topeka, KS 66614, lSA,

Phona:

(913) 271-7187

REPORTS 0OF ASTERQIDAL APPULSES ARD OCCULTATIGNS
Jim Stamn

It you do not have a regioral coorginator who for-
wards  yuur reports, they should be sent to me at:
11787 5. Joi Dr., Tucson, AZ BS5737, USA. Names and
addre«ses of regional coordinators are given in "From
the Publisher' on the front page of the newsletter,

keports received too late for inclusion 7 toe
previdusiy published summaries:

£324) Bamberga and AGK3 -027 0652, 1989 March 13; [0
51, p.aT:" A miss fram Greenbelt, Maryland obsarsed
by David and Joan Dunham; from the Goddard Observat -
ry in Beltsville, Maryland by Jeff Guerder; and fros
Alzxandria,, VYirginia by Robert Bolstar.

(93) Aurora and SAQ 208492, 1989 May 08: A risy fron

Phoenix, Arizona observed by Peter Manly.

iﬁl&%@tiuﬁ and AGK +17° 1847, 1989 May 59: 0% §,
T p. 9]

A miss from Phoenix, Arizona observod hy
Petar Manly and Leroy Paller.

{4£31) Emita and SAQ 119809, 3989 May 26:; 'ON 5, 1 p.
97: Peter Manly recorded a miss from Phoenix, Arizo-
na. Leroy Palier and Gerry Rattley, who were about
13 ko north of Manly obtained a <pectacuiar video
recording of a 5.7 second ovczultation beginaing at
05:36:11.1, About 10 km north of Paller's station,
Mark Pritz] saw an occultation of arcund 17 secnnds
+2, using cnly an unsvnchronized watch, <u neither
beginning nor ending times were obtained. These
ohservations indicate a south shifi of approsimately
0.1 arc second, and an occultation beginning 1.7
minutes after Dunham's nominal prediction. Tars
would place the path south of Hrooklyn, Wisconsin,
where a 3.9 sacond event beginning about .6 minutes
after Dunham's prediction was timed,

European observers were treated to two positive
observations on the same day’ Roland Boninsegna
describes two events on 1989 October 23 in the
foliowing article,



EUROPEAN SECTION ASTERGIDAL OCCULTATION RESULTS
Roland Boninsegna

(521) Bri«ia and SAD 147658, 1989 October 23: The
asteroid {521) Brixia occulted the star SAQ 147658 on
1983 October 23 along a path crossing southern
Germany, northern Switzerland, northern France, south
of England, and Newfoundland, Canada.

Tnis sccultation was predicted by E. Goffin (1988),
D. w. Dunham (1989} and L. H. Wasserman (1987). The
last minute prediction from Lick Observatory was
especially good. My analysis confirms that done by
Reinhold Buechner, described on p. 6-7 of the last
issue of QN.

146 Lucina and FAC 212517 on 1989 October 23: Obser-
vations were reported from five stations, Video
recordings of the occultation were made from Pic—du-
Miai and Haute Provence Observatories, Observers in
Chamonix and Graz saw a miss. The data from the
observataories will be analyzed and reduced by the
AVIA system (see J.-E, Arlot et al., Celestial
Mechanics 45, 129, 1983),

An occultation of 26.6 qyraﬁgon was recorded at Pic-
du-Midi beginning at 23 56 57.47. Both the disap-
pearance and reappearance were sharp {see Fig. 1).
Taking into account Lucina's apparent velocity, tha
chord observed at Pic-du-Midi was 102.6 km.

Possibla sacondary events were reported by Pierre
Terrier obﬁ$rvﬁﬁg in QPamonix. a 12.1 second occu]taa
tion _at 23 547 19.9°, and two blinks. one at 54

59.0% and the ather at 54" 38.2%. MNo other observers
reported similar events. Chamonix was outside the
oceultation path.  The time and duration of the
lonpest seccndary event implies an object of at least
47«m diameter 0.6" from Lucina, which seems unlikely.
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POSSTBLE OCCULTATION BY COMET LEVY
Richard R. Didick

On the evening of 1990 September 3, at Norton, MA, 1
observed an occultation of 8,1-mag, SAC 186268 (= ADS
11049, which gives component mags. of 7.7 and 11.7,
sep. 17% in P.A. 98°) by Comet tevy 1990c just east
of MB. My notes:

50x) 0:56 UT, star bepins to flicker irregularly.
225x) 0:58 UT, star covered and gone from sight.
226x) 1:00 UT, star reappears.

Unfortunately, I used a watch with no second hand,
Barbara Lux (McKeesport, PA)} and Gus Johnson
(Swanton, MO} also observed the occultation.

[Ed. At the time, Comet Levy was quite hright, and
the Tight of the inner coma probably simply over-
whelmed the star; the talescope aperture and sky
conditions were not reported. An actual cccultation
by the nucleus would have Tasted at most a couple of
seconds, and wouid have been visible from a path less
than 50 km wide.]

VIDED NEWS
David W. Dunhanm

There have been no significant developments since
those specified in my articlz on p. 12 of the last
issue, However, in that issue, [ did not mention the
very compact equipment that Joan and [ took to Alaska
for last July's eclipse. We borrowed Wayne Warren's
small Philips CCTV Corp. CCD-505 camera, For a video
recorder and monitor, we bought a small Sony CCD-TRS
Handycam [ed — Mow apparently replaced by models TR6
and TR7, TR5 may be available at a discount].
Althaugh this has a non-remgovable lens, it does have
videa line input and audio input [for the latter, we
borrowed Wayne's Omnitrac mixer described in ON 4
{16), p. 395, and have since purchased one] su that
it can be used simply as a recorder - monitor, We
have not performed exhaustive tests, but the Handy-
cam's black-and-white monitor seems to show just
about everything that can be seen with my 5S-inch JVO
monitor when used with black—-and-white surveillance
cameras, So the Handycam seems to have the nezes-
sary features of the GV--8 Video Walkman, for only 2
slightly greater cost, and in addition, you can take
great day-to-day video with the camera, The Handycan
retails for about 31300 at Sony outlets, although
batteries and other accessories that you will want to
get with it will cost about $200, Although this is
not a cheap solution ta the problem (less expensive
alternatives have been described in previous VIDED
NEWS articles), the compactness, ease of use, and
other capabilities of the Handycam make it attrac-
tive. Other small camcorders are available; we have
not done an exhaustive comparison of their capabili-
ties relative to the "andycam, Just after writing
this article, I read an article about the Handycam by
Clisabeth Bumiller, entitled "The Handycam Handymen -
Behind This Season's Hot Gift, Seny's Incredibla
Shrinking Oesign Team', on p. C1 of the Decembher 19,
1990 edition of The Washinpton Post.
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Using my "old" system with image intensifier and 20-
cm Schmidt-Cass telescope, I videorecorded 8 events
during a graze of 8.8-mag. SAD 157572 from Columbia,
MD on December 11; the Moon was a waning crescent,
27% sunlit, with central graze cusp angle 16°S and
Moon altitude 28°,

PLANNING FOR THE JANUARY OCCULTATIONS
BY VESTA AND KLEOPATRA

David W. Dunham

The occultations of SAQ 93228 by (4) Vesta on 1997
January 3-4 and of SAD 115296 by (216) Kleopatra on
Janyary 19 are so favorable for North America that
they were listed along with the 1990 planetary and
asteroidal occultations in ON 4 (14), p. 348-349,
last February., The Vesta occultation, Tnvolving a
relatively bright star and a wide path (Vesta is the
second largest asteroid), could even surpass the
record 1983 May 29th occultation of 1 Vulpeculae by
{2) Paltas. The Kleopatra event is important because
it could confirm the contact binary {dumbbell shape)
model inferred from radar observations of this
asteroid. Hopefully, the major coverage of these
events given in the January issues of Sky and Tele-
scope (S&7, pp. 72 and 73) and Astronomy zpp. 54-57)
magazines, as well as the extensive mailings by
Harold Povenmire, will encourage hundreds of observ-
ers to attempt timings., The events can he cbserved
by individuals or as a group project (with observers
spread out, like a graze but on a larger scale), from
fixed observatories or with portable equipment (see
the coordination section below). General information
on timing asteroidal occultations can be found on p,
288 of last September's issue of 3S&T, or in the
Astronomy article mentioned above.

Since Vesta is the brightest astercid, occultations
by it of stars bright enough to detect visually are
very rare, During the last 30 years or more that
occultations by Vesta have been predicted, ane of the
few possible visual events was the cne in narthern
South America on 1989 August 19, recorded photoelec—
trically from 3 stations set up in Ecuador by astron-
omers from Arizona, After Jaznuary 3rd, there will
not be another visually detectable occultation by
Yesta until 1999, and the region of visibility of
that event 1is Madagascar and part of the Indian
Ocean.

When observers report timings, they should try te
estimate their reaction times to events, and need to
report these as well as give a statement saying
c¢learly whether reaction times have been subtracted
from the reported times or not. For Vesta, reaction
times could be Tlong due to the relatively small
magnitude drop. For this situation, some recommend
a smaller aperture, so the merged object goes closer
to invisibility when the star disappears. But I
beliave a larger aperture helps, since there is a
bigger change in the amount of light received by the
eye when the event occcurs. [If the seeing is very
bad, events may be hard to detect visually, and this
will be made worse if the star turns out to be a
closa douhle, in which case there will be two less
distinct magnitude drops, For the Vesta occultatioen,

do not tire yourself out staring at the combined
image for a long time before the event hoping to
catch a secondary occultation. If you do, take a
break for 30 seconds or so 3 to 5 minutes before the
main event, and then be especially attentive around
the updated predicted time for your location.
Because of the small velocity., we probably won't do
as well for Vesta, but for the 1983 Pallas event, the
last updated predicted time was within 8 secands of
the actual time (the path was very accurate, too).
Of course, call out to your tape recorder any times
that you are not watching the target star for any
reason.

For Klegpatra, the predicted magnitude drop is 1.7,
since the target star's visual mag. is 9.1, which
seems to be confirmed by inspection of the True
Visual Magnitude AtTas (TYMA), Hence, the larger
magnitude drop given in the 1991 Astercidal Occulta-
ticn Supplement distributed with the last issue is
very unlikely. Kleopatra has a rotational Tlight
curve that can exceed 1.0 magnitude. If it is near
maximum light, itts dumbbell shape will be presented
broadside to us so that it can be revealed. But the
magnitude drop will then be smaller, which may make
an occultation a Tittle difficult to detect visually
if the seeing is bad. If near minimum light, the
magnitude drop will be easy to see, but one of the
ends will be presented toward us, making confirmation
of the dumbbell shape difficult or impossible. This
was the case for the rather well-observed 1980
October occultation by Kleopatra. It should be
possible to predict the rotational phase for the time
of the occultation from recent photometric observa-
tions, and this will be included on the update
message lines noted below when it becomes available.

Observers can get some practice for the Vesta occul-
tation by attempting the occultation of 80 Piscium by
{205) Martha early the evening of Dec. 31 (see the
1990 Asteroidal Occultation Supplement distributed
aver a year ago, or p. 649 of the December issue of
S§7). Practice at timing events, for fnexperienced
observers who may need 1t, can be obtained during the
Pleiades passage the evening of December 28; consult
your total lunar occuliation predictions, the 1990
RASC Observer's Handbook, or p. 647 of the December
issue of S&I,

Yideo: As noted in the S5&T article, attempts to
videorecord the occultation are strongly encouraged,
since the star should be bright encugh £a detect with
sensitive camcorders and moderate to large tele-
scopes. Keeping the camera hand-held peinting inte
the eyepiece may work, especially if you can brace
yourself against something such as a stepladder for
stability. If the camera 1s mounted on a separate
tripod, the tripod will have to be adjusted and moved
te keep the camera painted into the eyepizce during
the 3 or more minute period that you will have to
record to catch the main event, Whatever you do
experiment during a previous evening to be sure that
you can record the target star for the necessary
amount of time,

Finding the Target Stars: Detailed finder charts for
these occultations by Edwin Soffin and David Werner
are on pages 7 and 9 of the 1991 Astercidal Occulta-
tion Supplement for North American Observers distrib-



uted with the last GN. Good charts are also given in
the S&T and Astronomy articles, and can be referred
to by observers who do not receive ON. These are
gquite adeguate, although the Supplement charts show
a few more of the fainter stars. Vesta will help
tdentify SAQ 93228, since the two will form an
obvicus bright close double "star" half an hour
before the occultation. In any case, you should
alTow plenty of time to find the target star (half an
hour may not be encugh time), and practice doing it
during a previous night. Knowing how to Tocate the
star quickly could be impaortant if on January 3rd,
you are delayed for some reason in setting up (such
as by clTouds that move away from the target area only
ten minytes hefore the event), [f you have neither
accurately-aligned setting circles nor computer-aided
telescope pointing, and have to rely on star hopping,
you should have at least an 8x50 finder scope. The
finder scopes that come with most commercial tele-
scopes are adequate for finding bright planets and
the Moan (for lunar occultations), but most are very
difficult to use for locating astergidal occultation
target stars, Straight-through finders are preferred
since they give a direct view of the sky. 1f your
findar has a diagonal {or “elbow"), it will give a
reversed view, In this case, make a xerox copy of
the finder chart and view it from the back by shining
a flashlight through it. 1If the copy paper is thin,
you may be able to make a reverse copy by turning
your first copy upside down in the xerox machine and
make a dark copy; then you could aveid the cumbersome
procedure of shining a flashlight through the paper
to see the reverse image,

Even the Supplement does not show some faint stars
near SAD 715296 that might aid its identification, so
I have used the TVMA to add them to the Supplement
detailed chart, reproduced here. On the 5&T chart
for the Kleopatra avent, a star just to the right of
the "6" in "SAD 115296" is shown as brighter than SAD

15296, but it is actually 2 stars, each of which is
ahout the same brightness as SAQ 115296. The north-
ern star of the pair is the brighter star, This pair
is not shown an the Astronomy chart, The star shown
just above {north of the Kleopatra path arraw head
on hoth of those magazine's charts, SA0 115274, is
indicated as 0.4 mag. brighter than SAQ 115296 in the
SAG catalog, but in TVYMA, {t seems nearly a magnitude
hrighter; both stars have G5 spectra.
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Regional Maps: Regional maps show possible parallel
paths (isoskiatics) for the occultation in case of
different specified shifts from the nominal predic-
tion. They can be used to tell the nominal time and
distance of closest approach at a given location, and
to visualize path updates that will become available
during the last several days befare the occultation.
When the first astrometric update becomes available,
we will try to coordinate plans for the event, using
a track system like that employed for the accultation
of 14 Piscium by (57) Hemausa on 1983 September 11,
[f there is a Targe time correction, it will be
necessary to generate @ new nominal path. [ wil)
generate Tists of isoskiatics at 0)'01 or 0.02 inter-
vals of shift values, and distribute these to region-
al coordinators. Tracks will be numbered at inter-
vals of 0Y007, so the isoskiatics that the regional
coordinators will have will be separated by 10 or 20
tracks, sufficient for easy interpolation to deter-

mine the track number for any location near the
expected occultation path. The exact definition of
the tracks will need to wait until the first

astrometric update, to give the best coverage for the
area where the actual path is likely to be.

The predicted path for the Vesta cccultation shown on
the world maps by Goffin (in the Supplement) and by
Soma are significantly east of my nominal path in
North America. Soma used basic data provided by me,
byt since the Earth is shown only at the time of
closest approach, and Vesta's motion is so slow, the
tartn's rotation causes a significant error in his
plot. Goffin tries to take this into account by
interpolating between 5 accurately computed geograph-
ical points on his charts, but for Vesta, either this
procedure was not entirely successful, or his ephe-
meris 15 different from mine, Vesta's orbit s
perturbed slightly by Pallas, and I have not taken
this into account, whereas Goffin has. In any case,
asteroid paths near stationary points, as is the case
for Vesta, generally have larger errors, so a recent
astrometric update for the VYesta occultation is
especially important, My current nominal path could
be in error by 2 full path widths, maybe more. In
terms of distance an the ground, the Kleopatra path
should be more accurate, and all of the predictions
are in quite good agreement.

Coordination: Regional and local coordinators are
sought to organize the overall effort., They will
work with me to determine the track numbers {or the
longitudes and tatitudes so that I can determine the
track numbhers) of fixed-site observers and ohservato-
riss in their regicn, Also, we need to idenkify
those who are willing to travel to make cbservations
with portable equipment, and about how far they are
#1110z te travel; they will be especially important
for filling in gaps in the coverage by fixed-site
observers. It is not like a graze, where you have to
be at a specific site along a road; the track assizn-
ments will be ogne or two miles wide, so that loca-
tions near motels, restaurants, or gas stations zan
be selected, where shelter from the cold, or perhaps
AC power, will be available. I will combine the
fixed-site data from all areas, determine which
tracks need to be covered by the mabile observers,
and inform the coordinators about which tracks should
be covered by their mobile observers., The last step
will probably not be done until Jan. 2, when goud



30

last astrometry is available as well as an estimate
of which regions may have clear skies. Additional
updates may be made the morning of the 3Ird, when the
weather pattern will be known better. Please tele-
phone me at 301,474-4722 if you can coordinate the
effort in your state, province, or local area. Most
coardination will be by telephone, so work and home
phone numbers will be useful, as well as significant
amounts of time that you may be unreachable around
Jan., 1 {no coordination will be done the evening of
Dec. 31!). Some coordination can be done by fax, if
this is available to you (my fax number is 301,794-
4377}, or by e-mail, available now at most colleges
and universities (I am on SPAN at nssdca:tdunham or
nssdeb::dunham), I will be the regional coordinator
for the mid-Atlantic states region (MD, DC, VA,
eastern PA, and NJ). Harold Povenmire, phone
407,777-1303, will be the coordinator for FL, and
posstbly alsa GA. Philip Dombrowski, Glastanbury,
will coordinate for CT, phone 203,659-1783. Prospec-
tive local coordinators should contact the coordina-
tor for their region, or me if their regional coordi-
nator is not known.

Astrometric Updates: A first astrometric update for
the Vesta occultation, from plates that will probably

FELE N I 1)
DIALTER

be takenm at Lick Observatory, may be available as
early as December 21. For Kleopatra, the first
update will probably come Jan. 10-12. Astrometric
updates should be abtained from your Tocal or region-—
al coordinator, or they can be obtained by calling
recorded messages at 301,474-4945 (main 10TA occulta-

tion update Tline, Greenbelt, WMD), 312,259-2376
(Chicago), 713,488-6871 (Houston, don't use for
Klegpatra), and 407,777-1303 (near Melbourre, FL,

only for the Vesta event). It is fmportant that
mobile observers spread out to fill gaps in the
overall coverage, especially near the edges of the
updated path, which we hape to be able to predict
reasonably accurataly. Mobile observers should try
to stick to track assignments givern by their coordi-
nator. Valuable data will be lost if all mobile
observers head for the updated centerline, An
asteroidal occultation, while certainly interesting
to see, is not as spectacular as a solar eclipse or
a passage of a crescent Moon across a star cluster.
Although we will try to minimize them for mobile
chservers, miss observations are very important for
defining the limiting edges of the asteroid, and for
mapping the space around the asteroid for possible
satellites or debris.
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LAST-MINUTE ASTRUMETRY AT VAN VLECK OBSERVATORY

David W. Dunham, Karen A. Gloria, Arthur R, Upgren,
John 7. Lee, and Arnold R, Klemcla

We have updated predictions for several asteroidal
occultations during 1990, using plates taken with a
24-inch telescope at Van Vleck Observatory at Wesley-
an University in Middletown, Connecticut, David
consults with Karen or Arthur to decide which events
might be feasible, considering the telescope capabil-
ities, everyone's schedule, etc., and sends ephemeris
data and/ar charts to Van VYleck, as needed. Karen
exposas the plates, which cover a field about 1%?
wide and about 0”8 high. If the target object is
visible after the plate has dried, it is taken to
Yale University in New Haven, where John Lee uses the
Astronomy Department's automated measuring engine to
measure the plate. He then performs a plate reduc-
tion, usually using a secondary net of stars whose
accurate positions have been determined by Arnold
from a large plate taken at Lick Observatory sometime
during the past ?0 years. This generally results in
rmis residuals for the plate reduction of only a few
hundredths of an arc second {often after discarding
one ar two stars whose unknown proper motions cause
large residuals at current epochs). The final
measirements of the star and/or asteroid are trans-
mitted to David, who computes the updated prediction
and notifies observers, In ane case when Dunham was
out of town, the updated prediction was calculated by
Larry Wasserman at Lowel) Observatory. The transmis-
sion of large amounts of computar—generated data by
electronic mail betwezn the authors has made the
whole anterprise feasible. Unfortunately, so far,
the updated paths have either missed astronomically
populated parts of North America, or bad weather has

prevented aobservation in the region of the updated
path. Some efforts made during late 1990, and their
results, are listed below:

Sep. 2, (9) Metis and A24 51241, path over southern
Oregon,

Sep. 16, (121) Hermione and AZ24
northwestern Canada.

47735, path over

Sep. 30, (51) Nemausa and SAO 163983, north-south
path in Pacific Ocean about 500 miles west of Calif,

Nov. 15, (704) Interamnia and anonymous A.C. star,
path over southern Maxico.

Dec. 9. (704} Interamnia and anonymous A.C. star,
combination of the ephemeris update from the plates
taken hefore the Nov. 15 evant and an updated star
position from a Lick plate showed that the path would
remain over northern Canada, so no further effort was
made.

While others are concentrating on updating the
upcoming Vesta and ¥leopatra events, we are working
to update the occultation of Alhena by Myrrha dis-
cussed on pages 7 and B of the last issue. Myrrha
was photographed with a 20-minute exposure on Decem-
ber 15; measurement and reduction of the plate will
be completed by about Dec, 27. Myrrha was 4t Teast
as bright as mag. 13.0, at least half a mag. brighter
than predicted. A rotating sector will be used to
cut down Alhena's light so that its position can be
determined accurately in the system of the same faint
reference stars that will be used to update Myrrha's
ephemeris during the few days before the occultation,
After Myrrha, our next project may be to update the
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occultation by (34) Circe on January 26.

The path of the November 17th occultation of an
anonymous 1tth-mag. A.C. star by (216) Kleopatra was
updated with extensive astrometry taken at Lick and
Lowell Observatories, The final prediction, decided
upon only about 12 hours before the event, gave a
path about two path widths southwest of my nominal
path shown in ON 4 (16}, p. 397 and in the Feb, 1990
issue of 5&T. Unfortunately, overcast skies foiled
attempts to record the occultation in Texas and New
Mexico. Harold Reitsema photoelectrically recorded
a 10-second occultation at Dillon, Colorado.

LUNAR OCCULTATIONS OF NEBULAE DURING 1991
David W. Ounhan

Ouring 1991, besides the Pleiades {which are tabulat-
ed in my Lunar Occultation Hightights article on p.
69 of the January 1991 issue of Sky and Telescope),
the Moon will pass in front of several famous clus-
ters in both the winter and summer Milky Way. These
are listed in a table, where the nebula type, magni-
tude, diameter (size} in arc minutes, and approximate
duration {dur.} in minutes for the Moon's edge to
cover the nebula are given. These will be best saen
with moderate to large telescopes. The occultations
of M35 should be particularly impressive, with dozens
of occultations of tenth-magnitude stars visible in
less than two hours,

THE 1991 MARCH 20-21 PLETADES PASSAGE
David W. Ounham

From 23h to 1h U,T, of March 20-21 (Wednesday eve-
ning, March 20th, local time), the 25% sunlit Moon
will pass over the southern and central part of the
Pleiades shortly after sundown for observers in
eastern North America. The passage will be more
central for the southeastern U.S.A., but the passage
will already be in progress at sundown there. The
best views will be a little farther east where the
passage will take place after dusk, in the Canadian
Atlantic provinces (southern part of the cluster) or,
best yet, from Bermuda, where the passage will be
central. Much dinformation about this passage,
including predicted U.T, s of disappearances of stars

down to mag., 8.5 and other data, will be included in

my article about the passage in the March issue of
Sky and Telescope. This will be one of the hest
passages of the current series for eastern North
America, and will be the Tast one involving nighttime
occultations of the bright Pleiads visible from the
U.S.A. or Canada until the next series starting in
2005.

Pleiades Chart: The chart of the Pleiades shows the
topocentric paths of the Moon's center at night for
St. John's, Newfoundland; Halifax, Nova Scotia:
Bermuda; Washington, DC; Miami, FL: Kansas City, MO;
and Mexico City., Data were also computed for Los
Angeles, CA and Vancouver, B.C., but the paths for
these cities are entirely before sunset across the
chart. The city's name is plotted near the right-
side (low right ascension}) end of the path. Most
paths start with a circled "S" marking sunset. Tick
marks show the Moon's position at hourly intervals,
with the U.T. hour of March 20 given above the tick
mark (hence, "25" means 1h U.T. of March 21). The
Moon moves from right to Teft (its R.A. is always
increasing} across the chart,

The Moon's disk, produced with Bob Bolstar's version
of John Westfall's Moonview program, shows its
correct size and orientation for the passage, Maria
and craters are shown with solid Tines on the sunlit
part of the Moon on the right side, The advancing
{left) side of the Moon will be illuminated faintly
by Earthshine, so the maria and craters are shown
with dotted Tines.

USNU's  special Pleiades P-catalop, based on H.
Fichhorn's catalog of the cluster, was used tor the

stars. Known or suspected double stars are under-
1ined. Information about binaries that will he
occulted during this passage will be gives in *he

March 5&T article. Identifying numbers are just ta
the right of stars of mag, 11.0 and brighter. The
chart wuses apparent positions {equinox aof date) =o

they can be located with the apparent positions ziven

in the USND total occultation predictions. SAD
numbers will he indicated on the chart in S&T. The
number key for the stars on the chart here 5 as
follows:
7 - 520: USNO P-catalog number
530 - 570: Zodiacal Catalog (ZC) number
4750 - 5020:  USNO XZ number, star not in P-catalop

OCCULTATIONS OF NEBULAE DURING 1991, EXCLUDING THE PLETADES

UT date Nebuia Type

Mar. 8, 12" NGC6293 glohular 8,
Apr. 19, 12 M35 open 5.
May 16, 20 M35 open 5.
Aug, 7, 0 M35 open 5.
Sept. 3, 9 M25 apen 5.
Sept, 15, 11 M9 globuTlar 6,
Sept. 17, 0 M28 globular 7.
Sept. 30, 14 M35 open 5.
Oct. 14, 0 M8 diffuse 7.
Oct. 14, 14 M22 globular 5.
Nov. 10, 22 M22 globular 5.

etV lus NULN I No NI RPERIVEIVER

ar
o

Mag. diam. sunl. dur, Area of visibility

119 49~ 5" fiawaii
40 27+ 50 Japan, MNE. Asia
40 10+ 75  {entral Europe
40 13- 75 CLentral Eyrope, Mideast
40 32- 75  HNorth America

4.3 46+ 20  Japan, Korea

4.7 60+ 30 NE, U,S,A,, E. Canada
40 55— 90  Japan (low)
60 34+ 120 South America

17 39+ 30 [ndia

17 18+ 30 New England, E. Canada



Observing Priority: The main goal of observations of
Pleiades passages is to time as many contacts as
possible around the entire circumference of the
Moon's disk. Hence, the priority for observing
Pleiades passages should be: First, bright-Timb
graze of Alcyone (and of other bright Pleiads if
conditions permit, as they sometimes do during thin
erescent phases like this one, but there are no
observable bright-limb grazes in the U.S.A, or Canada
during this passage); Second, time as many total
occultations as you can with the largest-available
telescope; during this passage, the reappearance of
some of the brighter Pleiades can be timed and would
be especially valuable; and third, dark-1limb grazes,
of which there are many this time,

_+
o
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Use Watts angles (WA's) and a Moon map to locate
reappearing stars. The selenographic latitude of the
emersion point will be within abaut a degree of WA -
270% {sa that WA = 290 would be at latitude 20°
north, near Mare Crisium). Since you generally can
not use features right on the edge of the Moon ({too
foreshortened), but those some distance from it, the
Moon's latitude libration of -5% will cause reappear-
ances to appear to occcur a few degrees south of where
you would expect them from the calculated selenocgra-
phic latitude,

Grazing DOccultations: See my article in the March
issue of S&T for information about grazes of the
brightest Plefades stars. In addition, the paths of
other good dark-1imb northern-Timit grazes, visibla
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with any small telescope, are shown in the RASC's
Observer's Handbook and are described, but not
identified, in the 5&T article. Information specify-
ing them is below:

ZC#  SAD# mag. Path

546 76173 7.0 northern Virginia

553 76200 6.8 s. Ohio to s. Virginia

557 76216 6.6 e. Missouri to North Caralina
561* 76229 5.2 n. Ontario to Nova Scotia

562 76236 6.6 Kansas to South Carslina

537 76350 6.4 Washington State to Oklahoma

*This star is Pleione; the path i35 near Alcyone's,

Grazas of stars as faint as mag. 8.5 are included in
the I0TA grazing occultation predictions, and 1f
conditions are good, they will be readily obsarvable
with telescope apertures as small as 6 inches. [ had
planned to include a map of eastern North America
showing all graze limits down to mag., 8.5, but time
did not permit it. I will try to distribute a map
showing these for the northeastern U,S.A, and south-
eastern Canada with the A-region grazing occultation
predictions for the first half of 169), which will be
sent from USNO probably during the first week af
January., Joe Senne will distribute similar waps
covering the Midwest in mid January.

If you have plans for expeditions during this pas-
sage, nlease send me a note to the editor's address
(not tn the address in the S&T article, which is the
IOTA secretary's address, not my address), or tele-
phone me at 301,474-4722. An expedition from the DC
area is planned for the graze of 70 546, In some
cases, [ will infar possihle expeditions from my zopy
of the graze prediction observer scan informztion for
nutting on the IOTA occultation message line at
301,474-4945. S&T readers have been referred to this
number, so it is a possible source of new observers,
[ will also try to update the message to give weather
arospests and Tast-minute 2xpedition changes during
the two days before the event, but this may be
difficult if I am out 2f town on a probable business
trio,

February 21st Passage: [ will try to make a chart
showing topocentric paths for Lthe February 275t
Plefades passage by a first-quarter Moon tha*t »ill be
very favorabla for Europe. If so, it will be dis-
tributad with the European grarzing occultation
supplament for 1991 sometime in January, unforiunate-
iy a little late,

Ao SHLE s EXPLATNED BY ERROR;
GUOVLTATEND PRENITTION NEWS

David W. Junhan

1399 Prediation Error: Puzzling differences in the
pradictionsg for northers-limit waning-phase grares in
198% and 1394 were briafly described on p. 11 of the
Jast issue. In Octoher and Woveamber, Richard Wilds
and Uan Stockbauer also alwrled me to systemafic
shifts, greater than half an arc second, that were
cczurring for southern-limit grazes., This was aven

more puzzling, since most zraze star positions ara
now accurate to 2072 or better, and we had littla
trouble predicting southern-limit grazes during 1953
and 1989,

The problem was uncovered early in December, as |
compared the new lunar ephemeris data based on LEPOD
(discussed below) with the curreat ephemeris files
used by the basic lunar occultation computoer programs
at the U, S. Naval Observatory (USNOY. I found taat
the current file was in good agreement with the new
LEZDN file up to January 4, 1990, but after that,
there ware Tlarge differences, Furtner checking
showed that for January 5, 1990 on, the lunar data 19
the current file were actually froum the inaccorgts
[LF that we had to use for the Tiait cata for 1997
grazes, mentioned an p, 11 of tha last issue, Thae
exact history of how this happened 15 & mystary, but
the declination differences, LE20U ephemeriz -
currently used one, were confirmed with Brazes
ocbsarved early this month, These declination diffar
ences for last part of this monty (December 3905,
which correspond to shifts Laatl you man axpect from
your graze predictions {+ for to bthe north and - Sor
csouthward), are as follows, for Oh 4,700 Doz, 23, -
V61 DJer. 25, ~0V40; 27, -0"0%; 28, +0010; Daz, 29,
+0023 {(Pleiades passage in North Amsrica); and ‘ec.
31, +07s3,

1991 Grase Predictions: Thanks mainly to the offoris
of Alan Fiaia at USNG, we should have ascurate srase
prediztions (when used with the ACLPPP prufilas) ‘ar
1991 and future years. The system that we have pu®
together for calculating data for 1791 zraze pro—
files, «alled 80K, with a modificatiun Lo Lhe AZLPPP
prouran so that it should say "DEC, 135)" version at
the top of zach profile, should necd no correctiong,
Although I am rather confident of this, it shou’d be
provan with observations, so your early 1997 zraze
obsarvations will be zspecially important To- Lhis
purpose.  Details of the 80K systenm are desoribed
below.

Fiala, with some help fron Join Rangert, croated o
so—called SMBON file {the one ysed by the qain OCC
program used tu refine praze profile and salar
ecliose predictions), first using thes ILL aphaneris
that generates the whala file, and then ropiacing he

Tunar  Jata {given i1 the Ffurn of anparent alace
pusitions) with the accurate LEZ00 Junar ephemoris
data that were determined by filting a numerizatly

inteorated lunar ephemeris to Tunar laser rangiig
observatiaons, A predecessor to LE200, called PN,

wat ised by Tom Van Flandera for the Tast analunes o F
Torrar oo Ttattone that b perforaed abogt 180, and
et Talaoun to, as own boow now, Jan, 4, B,

fiala created tie new (LEZOQO} fite $ur 1987 - 1337,
Tompariaons of PMEKN and DFZO0 for Leveral oo
1987 and 1989 always showed agroomant o hett e Lo
11 in declination, whercas there was a near corsbant
difference in ripht ascension, +7.020 *2.007 wreond
of time, in the sense, LEZ200 - PMXd4,  The © 2,
difference is explained by the fact that PMAD4 was
generated on the 81950 equinox systen, whereo: 7700
us2s the new 12000 syetam,  Tha roro porgby 70 e

right ascensions ara inown o difter; in f:o0, 190
J2000 zero point was larpely determined by anal pqos
of Tunar occultation observatizns,  Sinen toe 077



program already automatically applies corrections to
the right ascensions, assuming that they are on the
B1950 system, I created a new version {XZBOK) version
of the XZ catalog, which is the same as XZ80J only
with 0.020 added to the seconds of R.A. of all of the
stars. This will compensate for LE200"s being on the
J2000 system, at least for the early 1990"'s; a change
will be needed later, since the rate as well as the
zero point of R.A, is known to differ between J2000
and B1950. Note that this XZBOK catalog is not the
"future version of the XZ'" called "XZ80K" menticned
in ON 4 (11), p. 260 (7989 March}; the recommended
changes mentioned there have not been made to the X7
catalogs used at USNO,

Possible Future OCC Replacement: As mentioned on p.
T1 of the last issue, Mitsuru Soma, Japanese National
Observatory, Mitaka, Tokyo, 1s working on a new
analysis of Tlunar occcultation observations, and
programs incorporating corrections that will be
obtained from this analysis that will replace some of
the important functions of USNO's OCC program. This
should result in a further improvement in knowledge
of corrections to Watts' profile data and alsc in our
predictions because the XZ star positions and proper
motions have bheen improved considerably since the
last analyses were performed a decade ago. When Soma
was at USNO on Octoher 22, we discussed the detailed
requirements for his new software to perform some CCC
functions, and he thought that he might have it ready
by February. However, now that the 80K system has
been established at USNO, there is not a strong
urgency for replacement, and Soma's work might be
delayed to await creation of an improved XI catalog,
to fnclude the corrections mentioned in the 198%
March article as well as new star catalog data with
improved positional data, including the final Zodia-
cal Zone and PPM catalogs.

Reports of Magnitude Discrepancies Sought: The
improved X7 catalog noted above will also have
improved magnitudes {especially, some correctfon of
the photographic magnitudes given for AGK3 stars), so
your reports of observed discrepancies in the magni-
tudes of occultad stars are welcome, For axample,
Yuri Moskalenko in Lubny, Ukraine, USSR, recently
sent a report of six discordant magnitudes of XZ
stars from his occultation observations observed
during 1389 and 1990.

CNTIAG QCCULTAT[ONS
Jon Stockbauer

My zials as moordinator of [0TA's lunar grazing
ocruliation section were given on p. 9 of the last
issue. In addition, when a large shift due to star
pasition error (05 or greater) is reported, I try to
notify active espedition leaders who are selected tor
nearby future grazes af the same star, obtained from
comprahensise observer scan data sorted by shar
number provided by David Junham. Read especiaily toe
Znd—t5-la narapranh of this articlay your recent
graze reporis are valuabla,

Please sons copies of grazing occultation rceports to
me ats 2349 Mayflower Landing: Webster, TX 77598;
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USA, If a copy can be sent to the Interpational
Lunar Occultation Centre {ILOC), this is pgreatly
appreciated; their address is: Geodesy and Geophys-
ics Division; Hydrographic Department; Tsukiji-5,
Chuo-ku; Tokye, 104 Japan, For graze reports on
diskette, please send me a printed copy of the data
file only and send the actual diskette to ILOC,
Total occultation reports on any medium need only be
sent to ILOC (unless a possible new double star is
found; see Murray's article on p. xx).

Unysually large shifts for southern-1imit grazes have
been reported during the past few months. Particu-
larly Targe shifts on 9/25/90 and 9/26/1950 are
listed in the current table. These have now been
explained (see Dunham's article above) and should not
continue during 1991,

For the graze of Jupiter at Bellver, Spain on
8/18/90, the number of timings (7) represents only
second and third contacts, not first and fourth.
Another factor that can reduce the number of timings
in the table when compared to the total entered on
the form under #TM is the fact that certainty 1 codes
count as a full timing, cede 2's count as one-half,
and code 3's count as zero (which is only

reasonable). However, in the rush to produce this
article, this is sometimes not double-checked very
well and incorrect statistics can scmetimes creep in.
This and cther details of filling out the form may be
found in the paper "Use of Form for Recording Occul-
tation Observations’, available from me upon request.

Benny Roberts writes that Jim Waltman had to find a
site for the 10/31/90 graze of IC 3512 at florence,
M5 based cnly on Benny's general description of the
area before the event due to his arriving slightly
late at the meeting place. In spite of this, he saw
more events that Benny (5 versus 4; however, Jim's
tape recorder failed and no data was obtained).
Benny has decided that a better method of graze
site salection than coel, scientific, rational
planning might be to just tape the topographic map to
a wall and throw darts into it, something ['ve often
felt like doing after hours of tedious expedition
planning. Benny was not ahle to derive a shift based
on his four timings because the predicted profile was
completely unlike the observed data. There is a
discontinuity at Watts angle 161° for latitude
librations near -5° measuring 0.5 arc seconds between
points coded "*'" and points coded "5", Evan shifting
the two strings of points inte alignment does not
permit a good fit of his data. This area is ¢ prime
candidate for updating using aither past or future
abservations,

This demonstrates one of the main valuse of zrazing
gccultation observations, to make 1adividual and
systamatic regional corrections to Watts' lunar
orofile data, This in turn helps obtain bettaer
results from analyses of total and graze observations
for determining individual and systematic corrections
to catalop star pasitions, and their reference
systen: and from analyses of wolar eclipsa fBailay's
head and 1nner contact timings to deterinine smali
Solar diameter variations. Since Mitsuru Soma at the
Japatese National Observatury nlans to do a completa
reanalysis of all available total and grazing oceul-
tation obsarvations for the above purposes asiag
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improved star catalog data during the next few months
{see the 2nd-to-last paragraph of DOunham's graze
prediction article above), please try to send me any
of your unreported graze observations in the next

Graze List as of 11/20/1990

Date ¥  Star 2 ¥ #

YrMoDy P # Mag. Snl1 CA Llocation Sta Tm
900716 0311 6.5 39- 10N Hubbell, NE 5 28
900718 V 076259 7.3 21— 7N Shipbourne,Erg. 10 51
900813 0370 6.1 57- 6N Jasien, Poland 738
900813 0387 6.9 56- N Driebruggen,Neth., 1 2
800814 0541 4.0 43- 5N Keene, K5 1 0
900814 0541 4.0 43~ 5N Solen, IA 520
900814 0541 4.0 43~ 6N Epoufette, MI 2 22
900816 078009 9.0 19- 7N Manzanita Obs,CA 1 10
500817 1030 3.2 14- 5N Fraimbois,France 4 12
900818  Jupitr -1.9% 5--155 Bellver, Spain 4 7
900828 2276 5.6 48+ B85S Greeley, KS 2 8
900828 2276 5.6 48+ 8S Freeman, MO 6 38
900909 0370 6.1 78- 6N Prescott, KS 4 35
900503 0370 6.1 78- 6N Warrensburg, MO 2 17
900309 0370 6.1 78~ 6N Duplainville, WI 4 16
900913  X09S00Q 10.4 37- 3N Zoetermser,Neth, 1 1
300925 185041 8.3 38+ 115 Areias Gor.,Port. 3 5
900926 185274 8.3 40+ 10S Seneca, KS 3 7
900930 3058 5.9 78+ 165 Dannebrog, NE 1 2
3071001 3186 6.7 86+ 18S Elmont, KS 513
901001 3186 6,7 B6+ 185 Amazonia, MO 4 17
501024 185976 8.4 24+ 175 Rantoul, KS 12
901026 188423 8.0 42+ 155 Frankfort, KS 313
901026 2884 7.5 42+ 17S Frankfort, KS 4 26
401026 2884 7.5 42+ 175 Craig, MO 218
801028 164870 7.5 71+ 155 Conyers, GA T 4
901031 3512 5.8 89+ 225 Florence, MS 1 4
901110 118037 8,4 41— 65 Fredonia, KS 513

SOLAR ECLIPSE NEWS
David W. Ounham

1991 January 15: Several Germans lad by Hans Bode
will spend 3 weeks in Australia and New 7caland,
recording the annular eclipse from both Timits in New
lealand with video equipment, Bode will be at the
southern limit near Christchurch, while Paul Maley

will join their northern-limit effort north of
Wellington. Graham Blow in Wellington is handting
the local Tlogistical arrangements and providing a

contact point, Derald and Denise Nye will spend at
least as much time in Australia, and will join the
10TA group expedition coordinated by Martin George to
videorecord the eclipse at the southern Timit in
Tasmania, probably near Hobart. Alan Fiala from SN0
is sending his video equipment to USNO's station near
Black Birch, New Zealand, to be used by one of their
employees, who wtll join the northern-limit effort
with Paul Maley and some of the German cbservers,
Alan Fiala could use the XZBOK version of the OCC
program described in my article on p. xx to calculate
detailed predictions of the eclipse limits. This
should give predictions about as accurate as those
for other eclipses that we have computed during the
1980's, which had errors in ecliptic latitude of up
to O)5. It should be possible to compute more
accurate predictions, better than have ever been

e i o P e e b ek i et e b NS e N o L TN m et (a) e

couple of months. I will forward them on to Soma,
who would like to have accurate recent occultation
observations, especially of grazes.

Thanks for the reparts; Richard Wilds is clearly the
winner this quarter. See you next issue.

Ap N

Cm Organizer CShS WA B
20 Richard P. Wilds  8N352-61
9 H.J.T. Carpenter 0357-54

8 Janusz Slusarczyk 353
20 Henk Bulder 0353-62
33 Richard P. Wilds 0356-55
15 William J. Eby 15356-55
& Craig A, McManus 0355-55
20 Richard P. Wilds 0356-36
11 Jean Schwaenen 45359-25
20 Carles Schnabel 17-02
20 Craig A, McManus 15171 70
8 Robert Sandy 55172 70
20 Richard P, Wilds 0351-60
9 Robert Sandy 0351-60
25 G. Samolyk 351-60
30 Henk Bulder 359-25
13 Joaquim Garcia 245169 57
20 Richard P. Wilds 185171 55
33 Richard P, Wilds 5S8163 1
20 Richard P, Wilds 25162-14
8 Robert Sandy 25162-74
33 Richard P. Wilds 83164 44
20 Richard P. Wilds 55164 1§
20 Richard P, Wilds 53162 16
9 Robert Sandy 15162 16
25 Mike Kazmierczak 0165-23
33 Benny Roberts 163-50
20 Richard P. Wilds 4N187 3

computed before, by replacing the solar data (which
are based on Newcomb's work a century ago) in the
SMBDN file with a modern solar ephemeris, such as
that from JPL's DE200 planetary ephemerides, Fiala
is attempting to do this, and in any case will send
detailed predictions (by fax and e-mail, if neces-
sary) to Graham Blow in New Zealand and lavid Herald
in Australia, They will distribute these to expedi-
tion leaders in their countries.

1997 July 11: T have been so busy with other mat-
ters, especially getting out this issue and predic-
tion data for 1991 occultations, that ! have not had
time to do anything about additional plans for this

great total eclipse, or the spectacular Pleiades
passage in Mexico three days before. So see p. 13
and 14 of the last issue for "the latest" informa-

tion. So far, no concrete plans have been made to
observe any of the Pleiades grazes, nor near the
northern limit in either Baja or near Mazatlan. If
you are interested in either of these, contact me at
7006 Megan Lane; Greenbelt, MD 20770, or phone me at
301,474-4722, During January, I will compute de-
taifed predictions for the important Pleiades grazes,
and order appropriate maps for them and for the
aclipse limits; I already have 1:50,000-scale maps of
the northern 1imit across Baja, and some coverage of
the eclipse Timits on the mainland as well, although
the Tatter is not complete, T will then distribute
the predictions, and information about weather



praspects, maps, and leogistics that 1 obtain, to
those interested. | need to know who wants “o go re
the rorthern limits of oither the eclipse in Mexico
or uf any of the Pleiades grazes there, so that the
efforts can be coordinated and appropriate logistics
might be worked out. By the time the next QN is
distributed, all flights into Puerto Vallarta will
probaply be booked, so arrangements to join either
Malay's or Van Flandern's expeditions should be made
wirll hefore then, probably within the next month,

For the eclipse limits experiment, we will not
position any ON subscribers where they might have a
miss. Considering all erraor sources, observers will
he positioned at least 1 mile inside the path of
totality to guarantee some totality. Some "Timit"
abservers nay be positioned as much as 4 miles inside
the path, which will still give strong 1imit zeometry
for those who also want to photograph the corona. We
might try to organize local school children ar
workers to form chains to straddle the limits, as was
done sucsessfully in Java in 18983 to establish where
Lhe nclinsn was and was not total, but we will not
suggest this for any amateur ar professional astrono-
mers, or anyone who has travelled any siznificaent
distance fur the eclipse.

1992 danuary 4: Hans Bode and Paul Maley are inter-
ested in planning expeditiocns for this annular
eclipse in the Pacific Ocean, and will try to locate
istands close encugh to the limits of annularity for
usaful observatians,

IQTA/ES ANNUAL MEETING
Eberhard H. R, Bredner

The following is a short report of our annual meet-
ing, held in Hannover on October 27th.

Asspciation ropularities: President Hans Sode gave a
short report of current activities, IOTA/ES will try
to get more articles in astronomical journals as

association—information,

The heard of directors was re-elected. 0Our new {and
oldY staff is:

Harz-Joachim Bode, President

{Bartold-Knaust-Str. 8, D-3000 Hannover 91, Germany)
Wolfgang Beisker, Scientific Manager
{Max-Planck-Str. 13, D-BO5& Neufahrn, Germany)
A1fors Gahel, Treasurer

{Bartenstrasse §, 0-6501 Llein-Winternhe m, Zermany)
Enerhard Reidel, Public Relations Manager
{vderblick 24, 0-2300 Molfsee, Germany)

Thorkard Brednes, Secretary

(P) Boc 2449; N-A700 Hamm 1, Germany)

The aembership fee far 1491 will remain DM 40,-; if
there are problems for nembers from “"eastern states
ot lurope, the presideat can pive them the status
"honarashie meabershiz’. From now on the fee has to
Bo o oatd before January 1 for the next fiscal year.
[Ses Fraa the Publisher, pg 75, on how and where Lo
Piya.

ISTAYES wiil buy a computer to reduce occultation
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ohservations to provide rapid rasponse to observer
reports.  We will build some CCD devices designed by
Wotygang Seisker, They will be offered in two forms:
as a kit for about $7150 US, boxed and ready to use
abouut $290 US {price for members anly).

The next [SOP conferences: ESOP X in Hannover (750th
year uf freedom of the city), ESOP XI in Florance,
Italy {350th anniversary of the death of Galileon).
Further meetings are (tentatively): S0P XTI in
Austria, CSCGP XII in the Netherlands.

Srientific Frogram: Reports were given of the region-
al meeting in Eilenburg (see p. 54 ) and in 5t.
Niklaas {see below).

The status of the reduction of the Titan occultation
{eleven video tapes)} was discussed. The reduction
being attempted by Wolfgang Beisker is very difficult
due to the wvolume of data. e will try to get
support from professional astronomers.

wo have Watts Charts in machine-readable from for use
in occultation abservation reduction. We hope to use
our reductions to improve the lunar profile data.

The next expeditions of IDTA/ES are:

1991 January ~ New Zealand for the annular eclipse of
the Sun

1991 Februery - Mexico and

1991 April - Morocco for grazes of Antares

1991 July - Mexico for total eclipse of the Sun

Anyone desiring to Jjoin these expeditions should
contact Hans Bode.

ANNUAL MEETING OF OCCULTATION OBSERVERS IN BELGTIM
Eberhard Bredner

Cver the years 1t has become a tradition of occulta-
tion observers in the lower countries (The Nether—
tands and Belgium) to meet cnce a year to discuss
results of occultation work, exchange information
about e2xperiences, and to plan graze expeditiens for
the coming year. This year the meeting took place on
October 13 1n a nice restaurant at the market place
of St. Kiklaas in Belgium, Besides 33 members and
representatives of VVS, APEX, CAB, NADIR, NYWS, and
FAOM, [ attended this meeting as secretary of [UTA/ES
to learn how te set up a similar organization in
SCermany and to participate in the grazing expedi-
tions, if that would ba passible and net too far Lo
travel,

The menting started with a word of welcome by Prerre
Vingerhoets, president of the accultation working
group of the YVS who organized this meeting together
with his family (1). The first paper was presenter
by Henk Bulder on behalf of NADIR on the results of
several successful graze axpeditions in 1990 Jean
Meeus presented his method of predicting occulzab-
1ons. Roland Boninsegna, president of FAON, followed
with a paper on the surcessful occultatian of tie
star SAD 147658 by astercid {521) Brisia on Jctober
23, 1989. Jean Meeus took the stand again te present
his reduntion work for occultations of the YVYS bofor.
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they are sent to the [LOC, Pierre Vingerhoets' paper
concerned the successful graze expeditions of the
YYS, APEX, and CAB in 1990. Adri Gerritsen presented
the NYWS axpedition resalts. In all 1990 has granted
11 suecessful  expeditions so  far, Henk Bulder
finished the row of speakers with his talk about
coabining the results of saeveral axpeditions. He
made some usefyl suggestions about Improving the
setting-up of expeditions 1in order to minimize the
chances for a miss.

After a break for informal contacts, a lunch ("cog au
vin") was served. Henk Bulder brought some wine {a
gond Bordeaux from France) to celebrate the fact he
reached 2002 occultation observations in September
this year after 13 years of active observing.

After the lunch, the meeting was continued planning
the prazes of 1991, Calculations from Jean Meeus and
the SN0 lists served as guides. Some 30 expeditiong
were agreed upon, even more Lhan in 1990, with the
main event being the Pleiades passapge of February
275 1HI1. The intersection point of twe bright

or vl] placed near Lhe horder of the Netacr-
Suggestions of lghace Haudts to

aned Ferzium.
seize this Piziades passage to serve as a promotion

zampaign far occultation work were honored. FExperi-
enced observers will puide novices Lo show how they
can cont-ibute to sciencz in a simple way. To
stimulate them results will be compared immediately
afterwards, Finally there was some discussion about
CCD cameras for wnataur use, Results of the I0TA/ES
mopting in late October in Germany (Hannover) may
well result in g joint effort, Closing the weeting,
Fierre Yingarhoets tnanked all participants fo their
contridytion to this fruitful day.

(Thanks to Henk Sulder for his support in presaring
this articls,)

SOLAR SYSTEM OCCULTATIGHNS DIRING 1391
David W. Dunham

General: My predictions of occullations of stary by
major and minor planets are given in two tablos whoue
contants are described in subseguent sectians of this
artizle. Mast of the asteruidal occultetion predia-
tion material distributed by IUTA was prepared by
Edwin Goffin in delgium and is discussed in the third
section. Sources of the predictions, other duforma-
tion, including stellar diameters {when sizaificant)
and e priority Tist, and notes about individual
cvents, dre given in thae Jast sections,

Reporting Observations: Reports of observations of
any of these svents should be sent ta Jim Stamm;
117491 M, Joi Drive:; Tucson, AZ B5737; J.S5.A, (sea his
article on p. 26 ). Reparl positive or negattve
observalions nade  onder  poed  conditions, but
~Toouded-cut attempts need not be reported, If a
definite accultation is seen that could use sone
analysis for comparison with others, also send copies
af the report to me at 7006 Megan Lane; Greenbelt, MD
2070 15,5 A0, and ta the chairman of the Interna-
tisnal Astronomizal Union's (I.AU.) Commissian 20
working Croup on Predictiang of Occultations by

Satellstes and Minor Planets, who is  Lawrence
Wasserman; fowell Observatory; Mars Hill Road, 1400
West; Flapstaff, AZ 86001; U.S.A.  Alternatively,
abservers may send their reports to their local ar
repional conrdinators, who can then send the results
to Stamm, and, when appropriate, to Lowell Observato-
ry. The addresses of the regional coordinators are
given in "From the Publisher™ on p. 25 of this issue,
Forms for reporting the observations can be obtained
from Stamm or from the regional coerdinators. Pleasa
ndirate on the furas to whem copies are being sent,
Thess forms are preferred, but the forms of the
International Lunar Jccultation Centre (JLOC), ar Lhe
pquivaient I0TA/ILOC graze report Forms, nan be used
for reporting timed occultations or appulses. The
main difference from reporting lunar eveats is that
the name of the occulting body should be written
prominently at the top of the farm, and the report
should be sent to neither ILOC in Japan nor to Oon
Stockbauer., Alsg, if the astergid is visihbla, the
time that 1t merged wit' the star to forie one appar-
ent abhject, and the time the Lwo were again notice-
ahbly separated, should be reported, witn an estinate
of wrnether the asteroid passed north or south of tee
star, T ~ossihla. Copies of the [LOC forms zan be
shtaiaed fram 100, the 1UTA secretary-treasurar {the
Hellaruees 1 Topeka, KS), or from bon Stockhauser;
A48 MayFlower Landing; Webster, TX 775498; U, S5.A.

Asteroidal Occultatson Predictions by F. Goffin: ihe
1997 " Astoroidal Dccuitabinn Supplament for “lorth
American Observers, oreparad by Edwin Goffin with
finder charts annotated by Javid Werner, were distr-
ibutad with the last issue of ON for IOTA members and
ON subszribers in North America.  Copies of Goffin’s
pridictions and charts applicable to ather parts of
the world were sent by Jim Stamm a few months ago Lo
regianal coordinators Tor distribution to members and
subscribers in thetr regions.  Goffin has continued
" icprave the orbits for many asteroids, and wa nave
both used tnese for our predictions. Goftin used -y
Combined Catalog (CCY, and my version of [resnaan’s
Astraograpnic Catalog (FAC), for most of his calzula-
“ions, o many of our predicted events are in common,
and cur predicted paths for the common ewvents are
generally in good agreement,  Consequently, we need
ta publish only a few finder charts in the regular
issues of ON, since they have already been disfrib-
utad with Goffin's predictions. In a faw casns, we
wi 'l publish 17 charts far some of the nore crowded
star fields on Goffin's charts, to facilitatz Tucat-
ing the star Lo be occulted (the "target shar'),
Those will be published alone, to be used in conjunc-
tron with Gnffin's broader-field charts. Remember
that tha 17 charts are penerated mostly from FAC

Comparisan with the True Visual Magnitude Atlas
(TVMAY often shows that some FAC stars are brighzer,
fainter, or very faint relative to their ploatted
magnitudes, indicated with B, F, or VP, respactively,
"N" yndicates that the star i3 not shown i1 TVMA,

There are a faw minor problems with Geffin's use of
the CC and FAC. The most significant problem was
caused by an error that T made in creating the IC:
The sign of the proper motion in declination of Yalo
catalng atars was inadvertently omittad. This is
usually net a serigus probtem, since correct data for
virtually a'l Yalo stars are given in the SA and



other catalogs, all of which had more priority than
Yale when CC was created, The main purpose for
merging Yale into CC was to obtain a few hundred Yale
stars with southern decTinaticns whose proper motions
were not determined (zero used) and which are not in
the SA0 or most other catalogs. Fror stars witih large
negative proper motton in declination, the coordinate
mat-hing used to create CC did not work, resulting in
many "false" stars whose only source was Yale, Only
a few of Goffin's 1997 predictions invelva these
"falze" stars, so the actual occultations will not be
visible from the Earth's surface, including the The
path for the occultation of SAO 184425 by (674)
Rackele on May 27 is still on the Earth's surface,
but far north of Goffin's track; correct data for
that event are given in this article. Another of
Goffin's events that will not occur involves FAC
199379 by (121) Hermione on April 11. The old FAC
position is now off due to Yarge proper motions; the
star is SA0 78108 and a calculation with data from
the 7187 catalog shows that the path will be off the
Earth's surface several hundred kilometers above
Alaska. These were not included in the North Ameri-
can supnlement, but were sent to Graham 8low in New
Zenlard., Also, Goffin assigned sequential numbers to
some of the catalog sources, including the FAC, where
the stars remain unnumbered in my version. For the
five different Lick-Voyager catalogs, he used my
original source catalog numher, rather than the
sequential numbers for the five catalogs given in the
DM number column, which are used by Lowell Dbservato-
ry in their publications as well as by me. For the
ame reason, our designations for the Astrographic
Catalog (AC) stars in the CC differ,

Fxplanation of data in Table 1: Read especially the
important discussion about !km given in the Tast
parapraph of this section. The ranges of Universal
Time give the time of centrul occuTtatien (apparent
closest approach to the center of the object) as seen
from the predicted central lite while it is on the
farth's syrface and, except for bright stars, not in
daylight. Only one time is given if the occultation
shatow is on the farth's surface in darkness (except
for very bright stars) for jass than two minutes.
See also the next paragraph about Possible Path if
toere 1s a slash (/) after the dJate. Under PLANET,
m, iu the visual magnitude (photrelectric V-map. when
atailable}, and /\ i3 the gnocentric distance in
sstronowical units.  For zalculatirg m for aster-
oids, [ have not used the new H and vaagnitudea
using instead the B and B-V magnitades published in
the 1979 Asteroids pack. 1 have not had time to
upidate my computer programs bto include the more
complex H o and 5 mapnitude calculations, and my
datzbaze of astercid physical and orbital informa-
tior. Under STAR, m is the wisual magnitude (photo-
electric V-map, whén available), except when tne
sorace 15 AZ or AGK3, when a photographic magnitude,
closor o Bemag,, is given, The star's spectral
Lype, spe anc its aporoximata equinox 1950 position
are also given, If a star does not have an SAQ
aumhae, s the OM7Id number din Tabla 2 faor its
praforred designation., Under QCCULTATION, Am is the

change

v ovisual magnitude of the coalesced images
rhat i+ axpected if an occultation does occur, dur is
Pl cireatoong of a central accgitation computed using
bogocepesten Joameter of the acenlting object. My
cormral durations often differ from those published
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by Goffin and by Lowel]l Observatory, since | usually
use asteroid diameters obtained by the [RAS satellite
published on pages 1090 - 1138 of Asteroids 1l (R.
Binzel, T, Gehrels, and M, 5. Matthews, eds., Uniw,
of Ariz. Press, 1989), rather than the TRIAD diame-
ters from the 197% Asteroids book used by the others,
In some cases, better diameters derived from previous
occultations have been used. The df is a measure of
the diffraction effects for a central occultation (it
is the time in milliseconds between fringes for an
airless planet; depending on the brightness of the
star, a visual ohserver can notice a gradual fade or
brightening of the star for 2 or 3 times df, which
also can he magnified greatly by a nearly grazing
peometry}, and P is the inverse of the probability
that an occultation will occur at a given place in
the possible area, assuming a combined stellar-ephe-
meris positional error of 170 (that is, P is essen-
tially the ratio of the width of the possible area of
visitility to the expected width of the occultation
path), The combined positional error, and consae-
quently both the possible area of visibility and P,
can be reduced considerably by last-minute astrome-
tric photographs, preferably with the asteroid and
star on the same plate, which may be possible only 2
or 3 days before the event. No values are listed
under Am for occultations by major planets, except
in the cases where the star is less than five magni-
tudes fainter than the planets. The extent of the
planet, and the fact that events can occur against
its dark side, make [XW meaningless for most acculta-
ticns by major planets.

Under Possible Path, three pairs of numbers are
listed, giving in integral degrees the longitude
{(Lc_, east of Greenwich positive) and latitude (La_}
of the first (suffix "1"), middle {("m"), and Tast (or
end, "e") points of the predicted observable occulta-
tion path, respectively. The corresponding central
ttmes for the first and Tast peints are given under
the tniversal Time column. The path coordinates can
be used to locate the paths on my guarterly maps
showing the paths of all events worldwide, just as
the cogrdinates for the center of graze paths are
used to locate lunar occultation limits plotted in
the grazing occultation supptements. You should know
your awn longitude and Tatitude so that you can teli
which events are near you, but it is easier *o
estimate this from the direct caleculations in the
jocd] circumstance predictions distributed by Carroll
and Bode, or from examination cf the regicnal maps.
I[f the centerline of the occultation misses the
Earth's surface, T have manually inserted a descrip-
tior of the possible region of visibility, enclosed
i1 parentieses and fellowed by 2 7 and either an "n"
or "s" Lo indicate whether a northward or southward
correcticn, or shift, from the nominal path is needed
to move the path into the possible area. A slash (/)
given after a few dales indicates events that, for
some unknown reason, are not platted on my guarterly
mass of the Western Hemisphere; Eturope, Afriza, and
Miqdto Fasty; and Australasia: altnonph “hey ckoyld
Yaeo seen. Dfter, these events involve major pianets
whose centerlines miss the Earth and whose region of
visibility is described under Possible Path. Al-o
not un the guarlerly maps are polar-repion paths,
entire!y north of tatitude +65° or scuth of jatitude
~50°, and all astercidal occultations where the path
does not inlersect the Earth's surface at locations
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W(est) of Greenwich, preceded by a Jetter wiest) er
e{ast) to specify the direction ia which the Moan

w11l he above the horizon. "A11" or "none" is usod
to specify whather the Moon s up. or not, respec-
tively, along the entire possible path if 1t i3 not

crassed by the moanrise or moonsetl termiaator. The
source for the ccculting body's ephemeris fs given in
the Tast <olumn., For astercids ond comets, | have
generated the ephemerides by numerically integrating
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the orbita' elements given in the specified sovurce.
“or the major planets, NAOOG! s a U.S. Naval Obsor—
vatery data set, used for Venus through Uranus, The
other ularets are obtained by my n-body integration
of & Jet Propulston Laboratory (JPL) Develapment
Ephemeris 3130 (DE130) solar system state provided by
Doug Mink at the Center for Astrophysics in Cam-

bridge, MA. The orbital elements hy the late Paul
Herget have heen publishked in the Minor Planet
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(Minor
Schmadel

Marsden

MAY,

Lindau, Germany),
Cambridge,

Center,

Aeronomie,
ny}, Sitarsky (Poland), and Yeomans (JPL) have been

used, One of the most important columns in the table
is /Am, since it specifies the ohservability of the

{Astronomisches Rechen-Institut, Heidelberg, Germa-

fur
Planet

For some objects,

EMP stands fcr the Lenin-

numbered 4360-4390 (1978 June),

(MPC's)
4736-4739 (1979 June), 4824-4825 (1979 Augusi), and

6190-6191 {1981 August).
orbital elements by Kristensen {University of Aarhus,

Denmark}, Landgraf (then at the Max-Planck Institut

grad Ephemerides of Minor Planets.
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catalog
The
larger

if a

star
ope is used to increase the apparent brightness

video equipment.
or

with
variable star observers familiar

probTem with a future
A Am value much less than 1.0 in general

means that the event can be reliably observed only

photnelectrically or

crrect this
update,
250

chances of seeing smaller Am's visually is increased

if the star is relatively bright,

telt

of a faint star

{

will

noted
1t

A.C.

for stars),
an the tabulated value

‘by a ragnitude or more for reddish spectral-type K

and M stars: no brighter for the less common hluish

type 0, B, and A stars), so that the actual Am may
I plan to

X

case for source AGK3 or

[ a photographic magnitude has been used for
arger than the given value,

tar {(the

1
1

in the discussion of m
11y be brighter visually t

above

usily

be much

Table 2 Part B

avin
the

cLdl §7l2 f L70= G270 Uell AN BY NeCTl €77 f 5902 1+ £°80L EPE°C LoeSE RO 21 afuaEint yg o Gl ey
Y5 8¢ S50 9 070 2070 8CC¢ GZN XM SS/L°G 8D P EL0L G+ BERLL L7ER LLTL Daédl shusg s ey
Ce il 67ty 8 INLGTD ¢t 02 ¢trldl 1€ g v e viuouny cf o fey
9°G Ll £7¢~ §2°0 98D LLN BX NLLTH PUUE 81 [0te Z1+ GULLL 468070 - SLTG tle viLadng oy G Ae
£°¢h § L70- €070~ 625 SEN XIF NEB'O Q%42 21 186 SZ+ iftiL 9T98 QELTL 56l Uddel SNusp g Aep
L7 8 BTO- BZT0- LELL ULN W S6L70 8°C LL PSRL CL+ 9S08€  0°v0L 2270 S0Lel vL°0 244 FLLouns o g Aey,
L'z g 284072 5°Es & POLEVELY L°8e  LEET0 B2 9lél 607G £12 Stat( £y ey
L'l £ 970~ L0~ 684 LN WN NYS'2 &°62 6L CPCL Lg+ £Y9164 1796 £RE°( 9969 606G Ll eUNsao; £ ¢ Aey
562 9 sslete L6y 9 '8 SEET0 07 9Ll 070G €2 sLdcg gr ¢ Aey,
8769 91 9 NBETe 079l Ol € 09EL18vs 2¥5i2e £7¢Sd G070 S lé 50°0 £l 5047 £Ep g7 Jdy
8765 51 DNBSTS BTGl Ol v QGELLSYD 2¥SLdE £725¢ S0270 5l s0t0 el S0JY $EY 82 4Cy
F'Cg JONLBTL 9YG 2704 GLETO 0 ND LEZL 607G 0FE  ELILEBLIRg [Gp G2 4oy
P94 02 L0 £9°0 e NLE'F €7LC G2 9 £955 Ol- 896FPL €719 (2270 296t £0°0 G2 addiyiuex 9o g7 udy
P85 02 L0 1970 Nd NLET¢ 271E G2 v €585 Ol- BYepL £718 0et7C D GEY L0TC 921 sddiyjuey 94p £7 40y
6°0 Pl S NPSTE fTpZ L §8L6 ¢t7 00LS0Z 57042 EELTO J 88l £L70 vie Bnsap /g gi ady
VoY 6t HNES'Y ¥7EV GL dd6 6 1 6°9 0RETC S 66 w0048 TIlyeUy (/2 G «dy
A JNBETE 679 6l G9G15Ey 6°¢6  EVET0 S ip9 Ot°0 Ll vUnjaog g1 £ 4dy
L6E t £°0 LE70 (€% 12N dn $8%"2 075E O 089 Lg+ 2699¢ 2794 PSE0 ND 0921 6070 O£ RLIudLieg |G gy udy
§°LE g JNSL'D Z27LE BY Lichvley L'vg Let70 bW E9SL &0 ¥9¢ sunhsg G| || Jdy
CTZE F BT0 2270~ SlY ek i HEZTL LR € pEL 6Lt STLL feetc AGBEE w70 D9y gitan b Ll
67UG 5 DONBSTO U6 EL BUER 0670 DI vl OL'G eig SLAOG By 6
Q'Y ¢ INZETe LTER te g7ve 08e°C s Ll ¢ PuE[naJEy ZEg
el Tostote €Te8 LOCCSECY 1766 {ELTO AR 25 vladofag pot g
Z2'ap JLe'C etBY L L'pE  £74°0 ERR N A e s A S
PN A D2 AN SEQT0 £TES 8L FRO Get Stlee 97ER SLE'C bo6sst ¢ Ge JHAAS S §
PrEr G ks L L'el L 12 N 968 052 §onie . sL334] /L€
¢l € LN Y0 NeETL  STRE EL O kv BLY ALEEE UL LELTL : SMuUsA 3
pga Ge SEHSGZ'e 07%c 91 LGGS OL- OOCKIL ¢7LL /eSS0 d 3320 95 ¥
ERE S JTN9YTLOSTS 0L vSLvvety G'8r L0 s EaQl4e]) 098 ¢
VANA JMEETL tTBZ L EOREEELY Pt DEETC aJ EAGIJED QSE €
LRV EL R'YY OPGTD Se SEETD §TEL L2 PeZUI8LD LIELEl GT0LE £2LT0 i SOPABY 129 £
268 ¥ 0°0 £0T0- 69 6IN WD NSYPTZ 176 € Gt BL+ LCVE 9708 cJeEC d el1say i
brar UL S SO0 672§ €2 G9vE LL1- G£BIGL [L78LZ LleTU 0 8| oy 123
b*E 0L C°0 0270~ SEEL 9 N WL 30B'F 0795 § 6EEC L + vOyELL GTepE 89070 4 Sell®d ]S
STl Il 270 €E70- ULkl € N Wl W62 Q7% [l S/92 € + PELBLL 97262 6l2°C 5 BLURAS 8e
€7 B L0 B2'0 (8B /2N RN S25%7Z STLZ 0 9 pYSL L2+ vLeEL SUGLL LSLCC 5 SL19l 8¢
£°8 & ['0 8Z'0 {BE {2N BN S9G7C 0UEZ 0 W WPEL L2+ v §UGLL 19(°C 5 1390 B
0°ir £l JNGZTe 6°0F Ll Pi559E29 SO SviT0 2 RLILIOL L
£7°92 6t 70 L£°0 X MPOTL £°0C ¥L 66601220 pLVERL L GLL LEL°0 4| vlaequer LZ
S 2L 10 9170~ €611 6LN BW SBS'L 9°4¥ O G849 02+ 67862 0270 J 0500 CL™0 Bl 425584aULy G¢
GLEL £76F 9 25292 076 £2 G/0LYBLY £ L0E°0 J EACLARG te
cl £2- %72l sl €72 0L°0 Xnsggto €L ! £8801220 S9¢£6L 276LE 99C°0 4D paexz be
l¢ te G°CE 9 InNgeTL €748 vl 97l Sleto S UL NCJaH é
8¢ 2 EH% S DNEE'O el OC 9768 PSLTG 1 auoL e 0c
g€ 12 07t 9 8°C lETl- °H NLE'E 0790 8 soL Lo §'88 G9:°C z CURIACY fl
L& B'¢p IS0 67t LL €79 wOr'o 2 ERLARG £l
v 61— ¢7LE 6L G,0- £&,0 FARRRNV) B CRY ) CEFS 61~ CILEGL PTLE ¥ESTO 3 ofez Ly L
&v S¢ L7895 Gl GbH94N ¥ NOSTE L7l L 6Pl 92+ 8°88BZ 66L°0 b Bluny Gl
£2qé m&mmrm_ 3oNYesY b85S, S8CE 90170 3 wuLong gl
tae 'Rty AW WTUS o4 TNDy ¢ TASS YU R ON QI/W0 OF Ty Tvid Feq/, igean swey Oy e
P T dvddy FLE LGS LUREHng TLAPLRT0DD Loy ¥ v | & U e 4 H0KT1MN 166




a8

s number, th

The date, occulting

Ts name, and the star's SAQ number are repeated

inor planet

!

The

lanation of data in Table 2

detecteq visually, but usually with unacceptably Tong

reaction times.
for identification,

object

Exp

Good
bluer

{low scintillation) and
like a spectral type K

stars {to produce a color change, since asteroids are

mainly orangish

Am's of 0.4 and smaller have been

in color,

with estimating small magnitude differences may also
seeing

have some advantage with small magnitude drops.

atmospheric
star) alsc help,
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these forces are
For major planets,

Very few secondary extinctions

The cube ratio usually gives a distance about

not the square.
have actually been reported at distances greater than

RSOI,
100 times the asteroid's diameter, which is usually

tial forces determine satellite capture; according to
largar than the Farth's diameter,

the thecry of three-body motion,
proportional to the cube of the ratic of the distanc-

for much greater distances, since tidal or differen-

25,

t

Jec

Under
Satellites are passible

see the
above.

11y) that the mean density of the ob

tica

mis

al attraction is equal to that of the Sun, assuming
twice that of the Sun.

in km from the object is given where its gravitation-
(pess

expected diameter in kilometers (kmn}, and the appar-
ent angular diameter in arc secords ("), are given.
For the source of diameters of asteroids,

RSOI, "Radius of Sphere Of Influence,' the distance

discussion of occultation duration
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no value is listed under the RS0I column, since it is
always greater than 69995 kn.

After RSOI, the taxonomic Type is given for aster-
oids, as specified in pages 1139 - 1150 of Asteroids
11, using the types given by David Tholen in his 1984
Ph.D. dissertation and amended by him for the boock,
Most of the old classes mentioned in ON 4 (1}, 7 have
been retained, but several new classes are defined.
A brief description of most of the classes is given
below:

B € subclass, mainly members of Themis family

C carbonacecus, low albeds, most common outer belt

D dark (very low albedo}, commaon for Trajans

E enstatite achondrites, high albedo

F flat spectrum, C subclass, mainly Nysa family

G C subclass, includes Ceres

1 dnconsistent data, can't classify

M metallic, moderate aibedo

P pseudo-M, low albedo, speztra like M

Q@ Apollo (almost unique spectrum)

S silicate, moderate albedo, most common
inner astercid belt

transition between S and D; not real sub class?

¥V Vesta (almost unique spectrum}

X Eor Mor P (current data can't distinguish;
these have similar spectra, and differ only in
albedo}

in the

Tholen notes that his spectral/albedo  “cluster
analysis” defines 7 major classes: A {no <pacial
description), €, 0, E, M, P, and S, In some cases,
an astercid's characteristics place it in an arca
between ¢ or 3 of these classes, in which case each
of the applicable class letters are used, Besides
the other subclass and special types given above,
Tholen atso uses the following suffixes:
U unusyal spectrum, far from class cluster

center

noisy data

very noisy data
--- data too noisy to permit classification.

The first value under Motion is the paccentric
angular velocity of the occulting object in deprees/-
day, Multiply it by 2.5 to obtain the anpular rate
in seconds of arc per minute, which is useful for
estimating when the asteroid’s and star's images wil!l
merge, and how long 1t will be before they can be
separated again.  Normally, 4 separation of twe or
more seconds 3f arc will be needed to resolve the
objects clearly. The position angle of the occulting
object's mation is given under P.A,
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The star's Bonner Durchmusterung (BD)} or Cordoha

Durchmuysterung (CD) declination zone and catalng

numbers are given under the OM/1d No column, when

available, The first character of the zone c<olumn
identifies the catalog:
character ddentification
+ BD (Bonner Durchmusterung)
- 80 (usually the southern part,
sometimes called S,0.)

€0 (Cordoba Durchmusterung; -)

Cape Photographic Durchmusterung (=)

Lick Voyager catalogs; the five Lick
"zones" are given below; the number
within the zone is sequential in
1950 R.A.

Lick Jupiter, or LJ (Gemini, Cancer)

Lick Saturn, or LS (Leo, Virgo)

Lick Uranus pre-encounter, or LU {(Sgr)

Lick Yranus post—ercounter, or LV (Gem)

Lick Neptune, or LN (Capricornus)

Northern Astrographic Catalog (AC, +)
The first 2 digits are usually the
R.A.-sequential plate no. in the zaone,
while the last 3 are the number on
the plate.

g Southern AC (-~ zormes); the number is
usually sequential throughout the
zong, approximately by R, A,

Measured from a Palomar Schmidt alate
(only a few in Scorpius)

— 95

>r-r-r-ror
L L N —

<>

Following the star's numbers is the calumn D, the
star's double star code. If separate predictions are
given for the two components, "A" and "B" are used,
"A" dindicating the brighter component. Otherwise,
the code is the same as that used for lunar occultat-
ion predictions as described in "Notice to Observers"
dated 30 September 1976 distributed by Mrs. Marie
Lukac; U.S. Naval Observatory (USNOQ); Washington, DC
20392-5100; U.S.A, For doubTe stars, -~omponent
magnitudes, separation and PA, and expected magnitude
drops {when caiculable) are given in notes about
individual events at the end of this article, [t is
important to note that exceedingly accurate informa-
tion about double stars can be gleaned from astergid-
al occultations — more than an order of magnitnds
better than from Tunar occultations, due to the
slower apparent angular motion of the occulting body
with respect tn the star, especially with Lhe widaly
ranging PA's of occultation that will be seen hy
observers separated by even a few km, Asteroidal
occultations provide especially good opportunities Lo
rasolve spectroscopic binaries,

The geocentric Universal Time and distance of closest
approach of the center of the planet ta the star are

giver under the columns Min, fGeocentric U, T. and
Sep.  Following the separation value 13 a letter

indicating its direction, usually (North or {S)outh.
But when the mation is nearly due north-south, with
the motion in declination four or more times that ir
right ascension, the directiaon is given as (Elast or
(W)est. These quantities, along with the position
angle of the object's motion and its distance from
the Earth "AAU" from Table 1, can be used with o
Tinear approximation of the motion to calculats the
path of the occultation on the Farth's aurface, ur
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the time and distance of closest approaca for a
specified station. Leif Kristensen, Institute of
Physics, Aarbus Unjversity, Aarhuys €, DK 8000 Denmark
zan provide a progran to do these calculations with
a Texas Instruments nand calculator. Readers with
some famiiiarity with astronomical cumputations can
figure out how to do this from discussions ef occul-
tation calculations in books such as Jean Meeus'
Astronomical Tables of the Sun, Moon, and Planets
(Willmann-Bell, T1983); the Explanatory Supplement to
the American Fphemeris and Nautical Almanaci or Isao
Sata's "Catalog of 3539 Zodiacal Stars for the
Equinox J2000.0" descrihed in ON 4, No. 5 (although
he uses standard notation ia hys fornelae, th

diszuo.izn s oin Japanese). A useful! 2C project
would be o propram the use of these quantities to
produce paths or local circumstances, and distribute
this software to the many other [0TA PC users., Then,
they could quickiy update paths or compute new Tnucal
circuymstances when an update 15 obtained from
"Tast-ninute” astrometry, which would be especiaily
useful if a detailed regional map or [DTA local
circumstance prediction is not available.

Remainder of Article wiil appear in next ON:  There
is not fime to couplete this article before we must
take it to the printers. So further explanation and
docuren=ation of my 79971 prediction., #1171 appear in
the next issue.  This issue contains tabular data
well into July, while the graphics cover at least the
first third of the year. The tables for the rest of
1991 w311l be published next time, Table 3 giving
stellar angular diameter data for all favorable 1991
events 15 in this issue, but its explanation will e
in the next issue. It was also explained 10 the
article on the predictions for 1991 in ON 4 (14}, n.
341-352,  The documentation of 1591 aevent, will be
sfmitar to that for 1990 events in that article,

Finder charts and Soma's world maps are given here
anly for eovents that are not 1in Edwin Goffin's
coverage, Soma's maps are also shown for some double
scars, David Werner assembled and annoted my comput -
er—garerated charts, and compared them with TVMA,

Noten about Individual Events:

Jan. 3-4, (4) Vesta: See n, ?% for special article.

Jan. 13t See p. 7 and 8 of the last DN, and p. 3.
Jan. 14 (and 17 and 26}: (537) HercuTlina may have a
45-km satellite from 1978 oceultation data.

dan. 19 Galileo nmay fly by (243% [da, perhaps tae
2nd ever encounter of 4 spacecraft with an asteruid.
S0 any observations of sccultations by lda would be
very valuable,

Jan. 19, (216) Xlecpatra: See p. 22.

Jan, 3G, (17) Thotdise The star is 70 BO5, 4 wpecire
scopic binary with 8.1 and #.3-mag. components
separated by serkaps DUV0005,

Feb, 2, (5) Astrawsa: The star is ZC 1038, a spectro-
scopic hinary.

Feb. Zir Mars will ha 907 <unlit w#ith a dafect of

ilumination of 9U34. The star wiil disappear
against the narrow dark crescent,

Mar. 2, {216) Kleopatra: See p. 28.

Mar. 28, {9} Metis: The star is 11 Cancri = ADS
6612; pradictions far both components are given. The
secondary is 3" from the primary in p.a. 217°, so it
should be possible to separate the stars. However,
since the primary 1is so much brighter than the
secondary, observation of an occultation of the
secondary star will be very difficult,

April 1r (146) Hestia has a tightcurve resembling an
eclipsing variable, and is one of the most accessihle
{by spacecraft) of the main-belt asteroids.

April 2: (624) Hektor, the largest Trojan asternid,
nas strong evidence for being a contact binary, so
tike Kleopatra, occultation data could reveal a
dumbhbe11 shape.

April 4, Venus: [Disappaeance will be oan the dark
side of Venus' 79% sunlit disk.

Apr. 11, (4) Vesta: The small mag. drop will ba hard
to detect visually, but not impossihle in a moderate-
Ty Targe telescope if the secing is very good.

Apr. ?3: The star is ADS 14449, with separation 109
in p.a. 150°, so separate predictinns are given for
the two components. The occultation of the faint
secendary  star will be virtually impossihle ta
detect, weven if the path really is on Farth's sur—
face.

Apr. 23:  Separate predictions are given for the
members of this binary (See 316), separated by 1" in
p.a, 170°,  With this separation, the stars will he
merged unless the seeing is unusually goed. Hence,
if the primary is vceulted, the secondary will remain
visible, and tne apparent mag, change will be 1.4,
nob 5 oas given in the table. Tf the secongary i
occulted, the apparent mag. drop will be aniy 0.3,

May 5 and 9, Venus:  Disappearance wiil be on Uie

dark side of Veaus' 627 sunlit dizk.
May 13:  The star is 70 334,

May 2/, (674) Rachele: Thera was an error in the
Yale proper motion in my combined catalog, corrected
here.  However, Goffin used the same catalag, and
derived an incorrect path ruch tarther sonth. Hence,
Stamm seni data for the oevent to obscervers in 5,
America and southern Africa, hut it might be visible
from Narth America or even part of Furope. So wWernar
has annotated fGoffin's finder charts, which are
pubtished an thys issue.

June 3, Venus: Venus will be 554 sunlit,

June b Chiron's Tlarge distance makes the path
tocation very uncertain, Chiron is probably a afant
comet, since it now has a coma,

June 10:  The star is 70 32381,
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June 11, Jupiter: Only the northernmost part of
Jupiter will cover the star, so the actual event will
be shorter than the listed central duration,

June 11, (6%94) Ekard: The star is ZC 2053 = Lambda
Virginis, with 4.9 and 6.3-mag. components about
0"006 apart. So if the primary is occulted, there
would be only about a Z-mag. drop. not 8 mags.

June 19, Venus: Venus wiil be 47% sunlit.

June 20: The star is IC 418,

June 25, (53) Kalypso: The star is ZC 3112,

INTERNATIONAL WORKING GROUP ON REDUCTION OF
OCCULTATIONS FORMED AT EILENBURG MEETING

David W, Durnham and Wolfgang Beisker

On October 6, we attended a meeting on occultations
held at the Yuri Gagarin Observatory in Etlenburg,
near Leipzig in the eastern part of Germany. IOTA/ES
sent a report of this meeting for ON, but since this
issue must be taken to the printer within a few
hours, only some highlights of the repart can be
included this time. The discussions covered several
aspects of occultations, The German Democratic
Republic had fostered a strong educaticnal program in
astroncmy, which resulted in the formation of many
popular observatories such as the one where we met.

Welcome addresses were given by Mr. Beuchle, Dr,
Otto, Mr. Bode, and David Dunham. A major item of
discussion at the meeting was the reduction of
occultation times, especially with M5-DOS PC-compati-
ble software, some of which was demanstrated at the
meeting, It was decided that locat, national, and
regional raduction centers could provide observers
quicker feedback about their observations than can
currently be accomplished. S0 a working group was
formed to survey existing software and databases, and
later decide the best way to implement reduction
programs that could be used by many observers in
different countries. Reinhold Buechner agreed to
chair the working group, and Hans Bode, chairman of
I0TA/ES, would act as the working group's secretary
for the time being. Other first members of the
working group are Dr. Costa (Italy), Federspiel,
Katerbaum, Riedel, Zimmer, and Zimmermann. If you
are performing occultation calculatieons, especially
aimaed towards reducing timings, please send a short
note to Mr. Bode briefly describing your hardware,
existing software and data, and what you might like
to have in the future., A fuller account of the
Eilenburg meeting, and progress of the working group,
will be published in the next ON.

After the Eilenburg meeting, [ attended the 41st
congress of the Internaticnal Astronautical Federa-
tion in Dresden. One day, Gunnar Katerbaum of the
Technical University gave me a tour of their observa-
tary, and also gave me a copy of his rerently com-
pleted Ph.0. dissertation on photoelectric observa-
tion and analysis of lunar occultations,

Table 3.

1991
Date

Jan
Jan
Jan
Mar
Mar
Mar
Mar
Apr
Apr
Apr
Apr
Jun
Jun

Jul

4
13
23

6
17
24
28

2
23
28
23

3
M
15
25
31

!
23
27
23
10
14
26
26

1
30
12
25
25
30
31

Stellar Angular Diameter Information.

STARD Steltar Diameter

85432207 by Ida 1991 Jan 15

PLANET
No. Name SAQ/DM No
4 Vesta 93228
381 Myrrha 95912
51 Nemausa 146465
356 Ligura 210241
334 Chicago 162723
694 Ekard 183265
9 Metis 79974A
624 Hektor 181911
156 Xanthippe 1449684
433 tros 2275424
433 Eros 2275428
25 Phocaea 106792
664 Ekard 1584891
356 Ligura 210543
53 Kalypso 164279
23 Thalia 210502
432 Pythia 166014
404 Arsinoe 185353
3 Juno 142983
139 Juewa 58857
536 Merapi 129630
5 Jupiter 98990
432 Pythia 191893
171 Ophelia 1465374
363 Padua 93241
& Hebe 191604
22 Kalligpe +25°% 733
75 Eurydike 139305
51 Nemausa 112355
287 Nephthys 95637
B0 Virginia 33933K

m'"

6.23
1.27
2.58
1.76
0.66
0.21
0.62
0,30
1.51
0.71
0.43
1.54
0.48
0.82
0.21
0.97
0.42
0.56
0.33
3.44
0.48
0.85
0.82
0.14
0.49
0.96
1.12
0.5%8
0.62
0.85
0.27

m

n7
2364
5943
4625
1931
336
162
598
2608
317
191
1734
639
1402
349
1598
415
723
467
7592
822
3865
B24
288
573
1147
1340
1493
646
883
205

time df

az 1

186 7
149 16
184 12
68 4

78 1

93 3

58 2

13 8
83 2

50 1

m 7
76 2

102 4
63 1

145 5
]

2

1

2

2

7

3

0

Z

4

5

4

Z

3

0

-

5%
78
5%
240 2
1
97
102
54
52
50
110
61
65
76
51
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NEW DOUBLE STARS
Tony P. Murray

This is the resumption of the reports on occultation
double star discoveries that last appeared in ON 2
(9), p. 98-100. It is my purpose to prepare the
reports for each issue of ON, or as often as will be
sufficient for its purpose. From 1981 to now, only
9 reports have been received from I0TA amateur
astronomers who have discovered previously unknown
double stars while timing lunar occultations. The
majority of the 62 new double stars listed below were
found in reports in two astronomy journals, As
reports become available from other sources, they
will be duly reported here. The data concerning new
doubTe stars will be made available %2 those who can
further study them,

I am concerned about the Tow number of reparts from
[OTA members. Since it has been 8§ years since
occultation double star discoveries were systemati-
cally recorded and published, I am sure that there
are many mere discoveries that have not been reported
to me, Therefore, if you have sent a report of a
possible new double star (from an observed step event
or gradual disappearance or reappearance) to ILOC or
to someone else in IOTA from 1981 to now, please send
a copy ta me at Route 1, Box 67; Gecrgetown, GA
31754; U.S.A,

We should standardize new reports to reduce confu-
sion. Please use a copy of the standard ILOC (or
equivalent [QTA graze) report form and write at the
top left of the front side, "Report of possible
double star — SAD xxxxxx". If the star is not in the
SAQ, give its DM number, If more than one possible
double was observed, give numbers for all listed.
Give the information that Dunham reguested in ON 4
{16), p. 359: Date, time of disappearance or reap~-
pearance, place of observation, method of observa-
tion, and steadiness and transparency of the atmo-
sphere (all of these are already requested on the
repart form), In addition, in the comments section
on the back, give estimates of the duration of fade
for gradual events, or of the duration and magnitude
drop or increase for step events, the position angle
and cusp angle of the event, nercent of Moon sunlit,
your certainty nf the phenomenan (possihle, probable,
or certain), and any other circumstance that might
affect the observation. [t is helpful to also report
the star's magnitude and {if any) double star code
given in your predictions.

Over time, we expect to provide follow-up as to the
results of your discoveries. 1t may take some time
to confirm your observation, but we understand the
1nterast you have in this. [ invite you to write
with comments, suggestions, and questions on observ-
ing sxperiences, techniques, #fc.

Visual observers normally will not notice the duplic-
ity of cade U (separation less than 0,01) doubles,
since the diffraction patterns of the two components
will interfaere, precluding definite "step” events.
Visual observers should watch for disappearances or
reappearances in distinct steps to signal the discov—
ery of a close double. In the case of very close
doubles, the two steps can not be resolved by the
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eye, which perceives them as a quick, continuous
fade. During total occultations, this often denotes
duplicity, but during favorable grazes, continuous
fades or brightenings are often due to diffraction of
the star's light at the Moon's edge. For totals more
than 40° of p.a, away from being a graze, a fade
event more likely would be due to duplicitly than tao
diffraction, whereas the reverse would be true during
a graze. Atmospheric seeing and, for faint stars,
irradiation, may also have an effect.

The table lists 62 additions and revisions te the
IOTA zodiacal double star file, DSFILE. Actually, 14
of the stars are already in DSFILE, but these have
not been reported in previous issues of ON. These 14
stars are indicated with short dashes fallowing the
SAQ number, which is given in the first column, If
the star is not in the SAQ, its DM number is given,
and the USND reference number is given if it is also
not in DM). When applicable, the Zodiacal Catalog
{7C) number is given in notes, An asterisk after the
SAQ number indicates revised data for a known compo-
nent of a double or multiple system. The method used
to obtain the data is indicated under M. The mean-
ings of the method codes used under this column are
listed below:

A: Composite spectrum - separation given as 0!'05,
although it is unknown (but likely to be in the
range 0,01 to 0V2).

Correct error,

Eclipsing binary lightcurve.

Grazing occultation.

Intensity or speckle interferometry,
Comhination of two photoelectric or video total
sccultation abservations made the same night,
but at similar position angles so that the true
separation (SEP} and position angle (PA) are

poorly determined.

P: Photoelectric total occultation,

Videorecorded total occultation,

Spectroscopic analysis - orbital elements of
spectroscopic binary determined, or at Teast
variable radial velocity noted (in which case,
005 is used for SCP; see A above).

T: Visual total occultation.

U: Revised data of known double from photoelectric
total occultation. The magnitudes are revised;
the SEP and PA are also revised if they
previously were only estimated by T.

¥: Direct visual double star observation, including
visual interferometry.

X: Combination of two photcelectric or video total
occultation observations, or one P or Q and one
well-determined G, obtained the same night at
well-separated p.a."s.

Y: Combination of P or Q and T, or P or Q and G,
with magnitudes determined from P or G,

7: Combination of 2 T's, or T and G.

e mo

DD

Combined occultation solutions are preferred, since
with only one P, Q, or T, and usually with only one
G, the true separation and p.a, are not known, but
only their projections onto the p.a. of the observed
event., For I, there is usyally a 1807 ambiguity in
PA,

The star's new double star code is given under N, A
list describing the double star codes is given in the
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"Notice to Observers' dated 30 September 1976 dis—
tributed by the U. S. Navai Observatory {USND). If
you do not have this notice, you can obtain a copy by
sending a self-addressed envelope to either the
McManuses or to me. Two new double stars are not in
USND's Tist:

G: Triple, A or C, with secondary either J, U, or
¥ {3rd star's data are referred to secondary).

$: Tripie, M, with secondary either J, U, or V (3rd
star's data are referred to secondary).

Mumerical double star codes (1, 2, and, rarely, 3)
are used for some non-SAQ0 AGK3 stars in the XZ
catalog; they usually refer to preceding and follow-
ing components.

SEP and PA are the separation {in arc seconds} and
position angle (in degrees) of the secondary star
with respect to the primary, respectively, MAG3,
"EP3, and PA3 refer to a third component, if any
(these are not given, and mostly are not applicable,
in my table this month), Ho entry under PA means it
is changing (significant orbital motion) ar has not
been determined (spectroscopic ar spectrum binary),

Under Date, the year (minus 1%00), month, and day of
month are given. The discoverer's family name is
given under Disc. Notes about individual events
follow the table. In the notes, ADS refers to the
number in Aitken's Double Star Catalog.

Notes for the Table. The names and locations of the
discoverers, where only last names are given under
Disc, are listed below:

Grehan Blow, McDonald Observatory, Texas
David Edwards, McDonald Observatory, Texas
David Evans, McDonald Observatory, Texas
Tony Murray, Georgetown, Gecrgia

Richard Radick, Urbana, 11linois

Robert Sandy, Blue Springs, Missouri

James Van Nuland, San Jose, California
Richard Wilds, Topeka, Kansas

Sandy and Wiids did not observe from their home
cities, but from lccations that are given in the
tahles published with Don Stockbauer's grazing
occultation articles. "et.al."” following Wilds
indicates that other members of his graze team
independently discovered the duplicity. Graham Blow,
from Wellington, New Zealand, was a visiting astrono-
mer at the University of Texas when he made his
observations.

Maost of tne new doubles were discovered during
observing runs at McDonald Observatory from 1978 to
1986. They are reported in their series of articles,
"Photoalectric Observations of Lunar Occultations',
numbaer XI to XVI, in the Astrunomical Journal. For

example, Paper XV was in AJ G0 (T17. p. 2360; others
can be found in the AJ indices since David 5. Evans
was ane of the authars of all of these papers. The
two events nhserved by Radick were raported in Ad 85,
p. 1953 71982, and alsa 1 savid Evans' catalog in
his a2 =, "The Discovery of Uoyhle Stars at
Occultations'™ on pages 63 — 30 of the proceedings of
TAU Coilogarum No. 62, "Current Techniques in Double
and MuT+iple Star Research™ held at Flagstaff May 19-

21. 1981, and published as Lowell Observatory Bulle-
tin No. 147, edited by Robert 5. Harrington and Otto
G. Franz. For visually observed occultations, the
separation is given as 071 for total occultations and
005 for grazes, unless reported durations indicate
larger separations,

Notes for individual SAQ stars are given below:

076472: Graze reported in ON 4 (15) p. 363.

Wilds noted step events, others saw fades.

076977: The star is ZC 765 = 106 Tauri.

077813: The star is ZC 905,

062922: The star is ZC 352,

052979:  Not in table. The star is ZC 370 = 26
Arietis. Sandy's 80Sep09 graze
observation confirms previously suspected
duplicity, so code should be changed from K
to V.,

093803: The star is ZC 618,

094554: The star is ZC 814 = 115 Tauriy = ADS 4038A,
The visual B-component, mag. 10.7, is 16™M
away in p.a. 306°,

094586: The star is ZC 823 = ADS 4073A. The visual
B star, mag. 10.1, is 3" away in p.a. 133°.

097472: The star is ZC 1207 = 3 Cancri.

098711: Not in table. The star is ADS 7481, a

visual double noted by Jeffers and Bos to
have sep. 074 in 1953, Evans gives sep. as
0V25 on 83Mayl9, so orbital motion 1is
evident, Star is already in DSFILE,

099072:  The star is ZC 1498.

099206: The star is ZC 1552,

110295: The star is ZC 300.

116125: The star is ZC 1725,

138892: The star is ZC 1815 = Chi Virginis., The
graze was reported n Sandy's article in ON
4 {11), p. 258 and 259,

139734:  The star is 70 2035.

153871: Not in table, Observation 1980 Oct. 18 by
Van Nuland confirms previously claimed
duplicity.

164657: The star is ZC 3197,

165359: The star is ZC 3356 = 74 Aguarii.

186614: Near graze,

187716: Graze videorecorded; see G, Hug's article in
ON 4 (14) p. 34D, In that article, the star
was incorrectly identified as SAD 137717,
The star also has ar B.6-mag. visual
comparion 45" away in p.a. 124°,

188722: The star is Z2C 2910 = Omega Sagittarii. The
mag. diff. was not given and assumed zero,

186913: The star is IC 3068.

Special thanks go to John treen at American Buildings
Company, Eufaula, Alabama, for taaching me how Lo use
a PC so that I could do this work,

I. SATO'S 7ODIACAL CATALOG J2000 AVATLABLE

wWhen Mitsyru Soma visited us in October, | hought ten
conies of [sao Sato's version of Lne Z.C., "Catalog
ot 3539 Zodiacal Stars for the fquinox J2000.0". MNow
that the Uranometria 2000.0 and other equinax 2490
star atlases are becoming popular, Sato's 70 will
become more useful. Sato’'s tablas contain much mers
infarmation than Robertsen's original ZC, which s
out of print., Sato gives DM, SAQ, and AGK3 numbers
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as well as comprehensive tables of information about

zodiacal double and variable stars. Tables of SAO M N Magl Mag2 Scp PA Datue _ Dise
zodiacal c¢lusters, nebulae, galaxies, radio sources, 076472 G V _®.3 A,1 %05 360° 90TebD4 Wilds et.al.
and X-ray sources are given, along with ecliptic- g;?g;é b ?-z g-z -?05 oo gga“aig prans
coordinate plots of all of the cataloged sources. He 077337 PV 9.4 10.3  .027 350 U5M§h01 EJEHQY
also gives formulae and tables for computing apparent 077473 P K 9.0 10.6 .054 243.G B4Mchll Evans
star positiens, lunar positions, iunar aclipses, 0778131 P g 7.1 8.0 _007 2059 82Mcgg§ Evans
. : : : 078488 T 8.5 9.5 H 14 88Fe Murray
total and grazing occultations, and Tibrations, but 0751232 T K A3 ad 116 foMen3n Van Nuland
the explanations are in Japanese. The headings for 092922-P K 7.4 10.2 .031 229.1 79Jan07 Edwards
all tables, however, are in English. To get a copy 092929 P K 8.7 10.7 .023 191.6 B4FcbNd Hvans
of the hook, send a check or money order for $17.00 893067 bV 6.9 7.2 .01 21 BiNowll Blos .
payable to: David W. Dunham; 7006 Megan Lane; 0333&; P ol3 3e '56, g?a U2benoe Van Hulam
‘ . . R 3 “4.4 B1Febll Bvang
Greenbelt, Maryland 20770: USA, 093807 PV 7.3 10.0 .08 9.y  700ctl6 Edwards
094554-P T 5.7 6.6 .1082 98 78Fcbi17 Evans
0udngs P T 7.3 7.5 .0157 232.2 HUJan2B Fvans
et ne4nys ©Voo9,.7 §.8 .92 64 815ep20 Blow
S ’ 094961 PV 8.3 10,2 .02 219.31 79Apr03 Edwards
055258 P X B.1 10.5 .006 50.5  /9Dec0S bvans
0aR728 PV 4.6 9.7 .1 1318.2 J8HovI8 BEdwards
096810-P ¥V ow.7? 11.0  .175 213.1 JHAprls Ldwards
797472 P X 6.0 7.6 .003 24n.6 7T9Dec07 Evans
048519-P X ©.7 9.6 ,232 279.5 74Apr07 Edwards
098770 PV 9.4 9.8 ,288 136 B1Mayll Blow
098824 P K 9.1 10.3 .5 73 83hpr22 Evans
Q98B28 PV 9.6 9.7 .10 168 #3npr22 Evans
099012 P K 6.4 9.4 .08 94.4 BOMch28 Evans
099202 P X /.7 10.2 .38  289.6 ®83IMay20 Evans
099206 PV 9.3 9.4 .035 111 BiMayl2 Blow
109760 P K 9.7 10.3 .08 83.1 #25cp06 Evans
110026 P K 9.7 9.8 .05 72.4 R4FebU8 Evans
110295-P V €.2 9.2 .028 227.5 78Nov13 Edwards
118253-FP V 9,1 9.9 .0i3 174.7 70Mav16 Edwards
118571-P V 8.0 8.8 .034 104.5 7T9Apr0% Edwards
119125 PV B.1 8.4 .029 270.4 B4Mayl! Evans
RPN E . 138892 GV 4.8 8.B .1 214 gBDec31 Wilds, Sandy
oA 139794 PV 7.4 8.6 .051 92 BlJunll Blow
— e 146289-F V8.9 9.4 017 259.4 740ctn3 BEdwards
SAQ 146465 by Nemausa 91 Jan 23 146607 TV 9.6 o, 1 az 87Dee0b Van Huland
= 7C 3383 = 82 Aquarii 147021 P K 9.5 9.7 _067 235 827Jan0N2 Blow
15AR04-P X 9.0 9.3 008 BO 78Ju115 Edwards
159188-P K 7.8 8.9 .246 310.9 78Jun18 Edwards
159933-2 X 9.3 10.6 .189 265.5 768Rugld Edwards
160947-P V3.0 10.3 .05% 133.2 78Jull8 Edwards
161202 PV 9.6 10.7 .203 239.8 79pug05 Evans
161245 P K 8.9 10.4 .62 281 TEAPL27 Radick
161255 P K RrR,0 8.5 .08 280 787 p1r27 Radirk
164259 P X 9.3 10.6 .241 6.8 790ct02 Fvans
164482-F X 9.3 10.9 .042 235.7 78Nov08 Edwards
164657 # Vv 7.7 9.4 .017 13.2  B3Sepl9 Evans
165%339 P K g.5 11.% .03 116 fidtlov03 Evans
165359%P V6.4 7.0 .03 298 HINovQ? Blow
183864 P K 8.1 11.7 .36 152.6 B4Jui09 Evans
184558 P X 8.9 10.5 .043 245 §2Auqg2? Evans
186614 TV n, 7 @7 05 13 83Sepls Van Nuland
187716 G V7.8 7.% .05 160 890ct0R Wilds,et.nl.
187824 P K 9.1 t1.4 .12 64.3  845ep(3 Evans
147861 PV 5.2 9.3 .10 36.3  85Jull0 Evans
187885 P V9.9 10.3 .047 326 42Aug3i0 Bvans
188722 P K 5.6 5.6 L0017 51.3 85nuy27 Evans
189303 P X 7.9 10.4 .047 326 B83Augl0 Evans
189912 P ¥ R.6 10.0 .065 265 H45epl? Evans

- -
—_

Anonymaus b&rHestia 1991 Feb 2 Angnymous and Hermione 1991 Feb 3 SAQ 92170 by Juewa 1991 Feb &
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674 Rachele — 5a0 184425
199  may 27 3h13.2m U.T.
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|
¥.mag. =213 Clam. =93.9 km =C.06" ! a = 15h26mS6.678s 4 = —25632'1%«;'
4 2
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L 1 4701 by Eunike 1991 Feb 20

A27°43855 by Thetis 1991 Feb 10

SAD 137817 by Pallas 1991 Mar 7

SAQ 210241 by Ligura 1991 Mar 6

L 5 1476 by Melete 1991 Mar 5

S
L

BG +26% 2149 by Aeria 91 Mar 16

4
4
-

4

Fortuna 1991 Mar 18

L 1 106 by

Aronymous by Davida 1991 Mar 17

-

A18°43076 by CarTova 1991 Mar 24

TR e

Anonymous by Herculina 81 Mar 24

SAO 183265 by Ekard 1991 Mar 24
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10TA

The International Occultation Timing Association was
established to encourage and facilitate the observa-
tion of occultations and eclipses. It provides
predictions for grazing cccultations of stars by the
Moon and predictions for ocecultaticns of stars by
asteroids and planets, information on cbserving
equipment and techniques, and reports to the members
of observations made. IOTA is a tax-exempt organiza-
tion under section 509(a)(2) of the {USA) Internal

Revenue Code, and is incorporated in the state of
Texas.
The ON s the IOTA newsletter and s published

approximately four times a year., It is also avail-

able separately to non-members.
The officers of I0TA are:

President

Executive Vice President
Executive Secretary Gary Nealis
‘ecretary-Treasurer Craig and Terri McManus
VP for Grazing Occultation Services Joe Senne
¥P for Planetary Ogc'n Services Joseph Carroll
VP for Lunar Occultation Services Walter Morgan
ON Editor Joan Bixby Dunham
I0TA/European Section President Hans-Joachim Bode
IOTA/ES Secretary Eberhard Bredner

David W. Dunham
Paul Maley

Addresses, and

are

membership and subscription rates,

information on where to write for predictions
found on the front page.

L
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SAC 79974 by Metis 1991 Mar 28

~. P

SAD 77145 by Piyche 1991 Apr §

S5A0 94021 by H

3
¥

est

The Dunhams maintain the occultation information line
at {301) 474-4945. Messapes may also be left at that
number,

Observers from Europe and the British isles should
join IOTA/ES, sending DM 40, to the account
IOTA/ES; Bartold-Knaust Strasse 8; 3000 Hannover 97:
Postgira Hannover 555 829 - 303: bank-code-number
(Bankleitzahl) 250 100 30. Full membership in
IOTA/ES includes the supplement for European absarv-
ers {total and grazing occultations) and minor pianet
occultation data, including last-minute predictions,
when available. The address for IOTA/ES is

Eberhard Bredner

Astrag VHS Hamm

PO Box 2449-41

D-4700 Hamm 1

Germany

va 1997 Apr 1 SAD 93319 by Venus 1997 Apr 4

SAD 144968 by Xanthipp
= IC 3063 = 7 Aquarii

e 19591 Apr 23



