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FROM THE PUBLISHER

For subscription purposes, this is the fourth issue of
1992, It is the tenth issue of Volume 5, IOTA annual
membership dues, including ON and supplements for
U.S.A., Canada, and Mexico $25.00
for all others 30.00
Annual [OTA membership dues may be paid by check
drawn on an American bank, money order, cash, or by
charge to Visa or MasterCard. If you use Visa or
MasterCard, include your account number, the expira-
tion date, and your signature.

ON subscription (1 year = 4 issues)

tor U.S.A., Canada, and Mexico

for all others
Single issues are 1/4 of the price shown.

Although they are available W 1OTA members without charge,
nonmembers must pay for these ilems:

20.00
25.00

Local circumstance (asteroidal appulse) predictions 1.6}
Graze limit and profile predictions (per graze) 1.50
Papers explaining the use of the predictions 2.50

Asteroidal occultation supplemenis will be available at exlra cost:
for South America via Ignacio Ferrin (Apartado 700; Merida
5101-A; Venezuela), for Europe via Roland Boninsegna {(Rue de
Mariembourg, 33; B-6381 DOURBES: Belgium) or IOTA/ES (sec
helow), for southern Africa via M. D. Overheek (Box 212:
Edenvale 1610; Republic of South Africa), for Australia and New
Zealand via Graham Blow (P.O. Box 2241 Wellinglon, New Zea-
land), and for Japan wvia Toshio Hirose (1-13 Shimemaruko
1-chomne, Ota ku, Tokyo 146, Japan). Supplements for all other
arcas will be available from Jim Stamm (117891 N Joj Drive,
Tucson, AZ 83737: U S.A) for $2.50.

Observers from Europe and the British isles should join
IOTA/ES, sending DM 40w the account IOTA/ES:
Bartold-Knaust Strasse 8; 3000 Hannover 91 Postgiro Hannover
555 829 - 303; hank-code-number {Bankleitzahl) 250 100 30.
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I0OTA NEWS
David W. Dunham

Membership Roster: It is time to update I0TA’s
membership roster; a new edition is planned for
distribution with issue 12 in late April. By the end of
March, you should communicate any updates to the
McManuses in Topeka to their address in the mast-
head. We especially want to include telephone and fax
numbers, and e-mail addresses, of IOTA members and
ON subscribers, to help with rapid dissemination of
time-critical events such as astrometric updates of
asteroidal occultation predictions. We have telephone
numbers for most members from returned information
forms; let us know it you do not want your phone
number published in the roster. Updates can be sent
by e-mail tu the McManuses, as described in the next
paragraph.

New Electronic Mail Addresses: On p. 224 of the
last issue, 1 gave my Internet e-mail address. 1 have
tearned that a more robust address for outside users is:
david_dunham@jhuapl.edu
This avoids specification of my host computer for e-
mail, which apparently is not known to some systems
(a few users never were able to reach me at the
previous address, although I could send messages to
them). With both my first and last names specified,
the e-mail system at Applied Physics Laboratory can
find my host computer to route the message.  If for
some reason that doesn’t work, it prints the message
and it is sent to me by internal mail. The McManuses
can also now be reached by e-mail; from Internet, their
address is: 570-061 l@mcimail .com
Either 1.O.T.A. or CMcManus can be used in place of
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the number preceding the @, but the number is a
more rohust specitication.

FAX We have purchased a FAX/Modem for our
home computer. We expect to use it primarily for
sending FAXes, but we can, by pre-arrangement,
receive them The FAX/modem will be using the
same telephone line as the occultation line answering
machine (301,474 4945). We do not have a way of
sharing the use of the answering machine, and FAX/-
maodem on that line except manually, We were offered
some hardware that will monitor the type of call
coming in and turn on the computer if it is a4 modem
or @ FAX, but that doesn’t seem particularly practical
tor our machine. Our machine, a ZEOS 486/66, takes
neariy 4 minute to start up when turned on, hy which
time most FAXes trying to send a FAX would have
given up. We are still testing our FAX/modem. The
modem part works fing. We wanted to use the FAX
with Winkax Pro 3.0, but the installation program
supplied with that software ¢rashes before it finishes.

North American Asteroidal Oceultation Supplement
tor 1993: Predictions of asteroidal oceultations visible
from North Amenics during 1993, generated by Edwin
Gotfin, with events selected by Jim Stamm and charts
annotated by David Werner, were distributed separate-
Iy carly this month. betore the first event, rather than
with the Tast issue. as stated in that issue.

Graze Supplements tar 1993 Eberhard Riedel in
Germany has used the coasthme/border data supplied
hy me, and his own graze calculations, to generate
maps and tahles for [993 hemispheric grazing occulta-
ton supplements in a torm very similar to those that [
have produced during the past few years. The tables
do not include 7.C. numbers or double-star data, so |
plan to write small programs o read the tables (that
were supplicd as ASCH files on disk} to add these data
as soan as this issue of ON s completed. You should
be receiving the graze supplement for your hemisphere
within about two weeks. probably with the next issue,
as noted at the end ol this articte.

Use of the Hubble Space Telescope (HST) by Ama-
teur Astroncmers: A news note inviting amateur
astronomers to submit proposals to use HST was
pubiished on po 14 of the February issue of Sky and
Telescope.  The annual Apnl 30th deadline was
mutsally agreed upon by Steve Edberg, chairman of
the (HST) Amatear Astronemers Working Group, and
the Space Telescope Science Institute. A form and

useful information for writing amateur astronomer
HST proposals are available from the Amateur Astron-
omers Working Group; c¢/o AAVSO: 25 Birch St.:
Cambridge, MA 02138.

Change in ON_Production: 10TA member Tony
Murray in Georgetown, GA, said that he could dupli-
cate ON at the print shop where he works, and include
a cover, for less than we can duplicate it in this area,
so this issue will be copied by him. Joan and [ thank
him for these efforts. Also, this issue will really be
distributed from Topeka, KS, rather than from Green-
belt, MD; we thank the McManuses for their work
with this.

Next Issue: The main purpose of this issue is to
provide JOTA's information about planetary and
asteroidal occultations during 1993. Extra work of
updating predictions of occultations by (4179) Toutatis,
other work, and the holidays prevented me from
preparing the 1993 asteroidal occultation data before
the start of 1993. The next issue will be distributed in
about two weeks and will include important but not as
time-critical articles and information that were not
included in this issue. Unfortunately, just before
printing this issue, the hard disk controller on our new
PC misbehaved. Joan managed to recover the critical
ON files and print this issue, but we will not be able
to optimize the page layout of this issue as well as we
would like. Because of the volume of material and our
delayed schedule, we are effectively breaking up this
issue into two issues, so that the next issue will put us
approximately back on schedule. The issue after the
next one, that is, #12, will contain information about
occultations during the June 4th total lunar eclipse. [f
you plan to submit an article for that issue, we should
have it by the second week of April.

CORRECTIONS TO ON 5. (5) and (9)

On p. 243 of the last issue, the 3rd sentence of the
first full paragraph in the right-hand column should be
"SA0O 76225 should read SAO 76255". Also, 2 lines
above that entry in the table on p. 118 of ON 5 (3),
SAQO 975990 should read SAO 075990,



A SOURCE FOR TIMEKUBES
Bob Nederman

As mentioned on p. 223 of the last issue, Tandy
Corporation is no longer distributing the easy-to-use
time source, the Weatheradio-Timekube, and by now
has probably sold off all their remaining units in stock.
My company, Astronomical Innovations; P.Q. Box
14853; Lenexa, KS 66285, has a supply of 500 of
these astronomically useful radios. We are selling
them for $22.95 plus $2.05 for shipping, for a normal
order of $25 per unit, substantially less than Radio
Shack’s normal ($39.95 pre-close-out) retail price; a
check or money order should be in USA dollars
payable to Astronomical Innovations. Orders can be
placed by telephone at 1-913-894-5775. Inquire about
overseas shipping, which will generally add about $5
to the cost. Our supply should satisfy the astronomical
community for 2 or 3 years, after which time Tandy
Corporation may start selling the Weatheradio--
Timekube, or an equivalent item, again. Until recent-
ly, Tandy Corp. did not realize that there was a
continuing need for Timekubes in the astronomical
community.

SOLAR SYSTEM OCCULTATIONS DURING 1993
David W. Dunham

General: My predictions of occultations of stars by
major and minor planets, and by two comets, for 1993
are given in two tables whose contents are described in
my articles about predictions of Solar System occultat-
ions for 1991 and 1992 in ON 5 (2) and in ON 5 (6).
Most of the asteroidal occultation prediction material
distributed by IOTA was prepared by Edwin Goffin in
Belgium and is discussed in the third section. Sources
of the predictions, other information, including stellar
diameters (when significant), and notes about individu-
al events, are given in the last sections.

For 1993, my annual Sky and Telescope article on
planetary occultations was published in the February
issue, pp. 76-77. Since that article is now limited to
only North American events, and no good vccultations
of major planets occur there, the article was entitled
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"Asteroid Occultations for 1993". Since there were no
events in January, and Sky and Telescope’s January
issue was full, they decided to run the article in their
February issue. ON was referenced for events outside
of North America,

Reporting Observations: Reports of observations of
any of these events should be sent to Jim Stamm;
11781 N. Joi Drive; Tucson, AZ 85737; U.S.A. (see
his article elsewhere in this issue). Report positive or
negative observations made under good conditions, but
clouded-out attempts need not be reported. If a
definite occultation is seen that could use some analysis
for comparison with others, also send copies of the
report to me at 7006 Megan Lane; Greenbell, MD
20770; U.S.A., and to the chairman of the Interna-
tional Astronomical Union’s (I.A.U.)Y Commission 20
Working Group on Predictions of Occultations by
Satellites and Minor Planets, who is Lawrence
Wasserman; Lowell Observatory: Mars Hill Road,
1400 West; Flagstaff, AZ 86001; U.S.A. Alternative-
ly, observers may send their reports to their local or
regional coordinators, who can then send the results to
Stamm, and, when appropriate, to Lowell Observatory.
The addresses of the regional coordinators are given in
"From the Publisher” on p. 255 of this issue. Forms
for reporting the observations can be obtained from
Stamm or from the regional coordinators. Please
indicate on the forms to whom copies are being sent.
These forms are preferred, but the forms of the
[nternational Lunar Occultation Centre (ILQC), or the
equivalent IOTA/ILOC graze report forms, can be
used for reporting timed occultations or appulses. The
main difference from reporting lunar events is that the
name of the occeulting body should be written promi-
nently at the top of the form, and the report should be
sent to neither ILOC in Japan nor to Richard Wilds.
Also, if the asteroid is visible, the time that it merged
with the star to form one apparent object, and the time
the two were again noticeably separated, should be
reported, with an estimate of whether the asteroid
passed north or south of the star, if possible. Copies
of the [LOC forms can be obtained from ILOC, from
the 1I0TA secretary-treasurer (the McManuses in
Topeka, KS), or from Richard Wilds: 3630 SW Belle
Ave.; Topeka, KS 66614; U.5.A.

Event Selection: 1 made computer comparisons of
my combined catalog with ephemerides of all of the
major planets, comet P/Swift-Tuttle, the giant comet
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P/Schwassmann-Wachmann | (P/Sm-Wm-1), and all
minor planets for which Edwin Goffin predicted (see
section below) at least one event under the selection
conditions that we used for the main part of the North
American Asteroidal Occultation Supplement for 1992:
The star must be brighter than mag. 12.6; the magni-
tude drop must be at least 0.5; and for angular diame-
ters smaller than 07021, the star must be brighter than
mag. 5.1; 07021 to 07050, brighter than mag. 6.1;
07051 to 07060, brighter than mag. 7.1; 0”061 to
07070, brighter than mag. 8.1; and 07071 to 07079,
brighter than mag. 9.1. In a few cases, these condi-
tions were violated, such as for interesting objects
(mainly, unusual light curves that may indicate duplici-
ty) like 44 Nysa, 288 Glauke, 624 Hektor, 1220
Crocus, 2060 Chiron, 3123 Dunham, 5145 Pholus, and
the two comets mentioned above. In a few cases, stars
just slightly fainter than these limits were accepted
when Goffin’s prediction indicated that the path might
pass over areas with large numbers of observers. The
numbers of the minor planets included in my combined
catalog searches included 2-4, 8-13, 15, 16, 18-20, 24,
27, 30, 31, 44-46, 49, 51, 52, 56, 58, 59, 70, 75, 78,
80, 85, 87-9, 97, 105, 107, 114, 141, 144, 146, 156,
171, 176, 181, 183, 203, 206, 216, 227, 236, 238,
258, 288, 303, 304, 324, 354, 357, 358, 407, 409,
410, 426, 444, 449, 451, 498, 511, 521, 532, 554,
566, 596, 624, 638, 654, 680, 704, 709, 712, 735,
772, 776, 895, 910, 1220, 2060, 3123, and 5145.
Most of these asteroids were selected because occultat-
ions by them had been found earlier by Goftin or by
Lawrence Wasserman at Lowell Observatory.  For
many of the asteroids numbered in the high hundreds,
those mainly with angular diameters less than 0708, the
scarches were not performed for the whole year but
only for a period of a few weeks centered on the date
of events found by Goffin and Wasserman. In addi-
tion, Fresncau Astrographic Catalog (FAC; contains
stars to 13th magnitude from declinations +4° to
+32°) comparisons were made for 3, 10, 45,52, 87,
107, 146, 511, 2060, 3123, 5145, and P/Sm-Wm-1.
No FAC searches were done for some interesting
objects simply because the ephemeris of the object
remained outside the declination range of the FAC
during all of 1993,

Note that I Ceres was not included in the searches.
There is one 1993 prediction of an occultation by
Ceres listed in my article in ON § (8), p. 205, where

a note discusses the extreme difficulty of the event,
such that there is no need to include it in the main
1993 list in this issue.

Asteroidal Occuitation Predictions by E. Goffin: The
1993 Asteroidal Occultation Supplement for North
American Observers, prepared by Edwin Goffin with
finder charts annotated by David Werner, were distr-
ibuted separately early this month for IOTA members
and ON subscribers in North America. Copies of
Goffin’s predictions and charts applicable to other parts
of the world were sent by Jim Stamm a few months
ago to regional coordinators for distribution to mem-
bers and subscribers in their regions. For his 1993
predictions, Goffin converted his software to J2000 and
used the new Positions and Proper Motions (PPM)
J2000 star catalog, augmented with some other cata-
logs such as the FKS and my version of the combined
Lick-Voyager catalogs converted by him t J2000,
rather than my Combined Catalog (CC). For a few
asteroids, Goffin also used my version of Fresneau’s
Astrographic Catalog (FAC) that he converted to
J2000. In a few cases, Goffin found occultations of
PPM stars that are not in CC. For these, 1 converted
Goftin’s J2000 positions to B1950 and manually edited
datasets to compute these events, usually successfully.
In spite of the different catalogs and systems (my
software and catalogs are still B1950), most of our
predicted events are in common, and our predicted
paths for the common events are generally (but not
always) in good agreement. Consequently, we need to
publish only a few finder charts in the regular issues of
ON, since they have atready been distributed with
Goffin’s predictions. In a few cases, we may publish
1 charts for some of the more crowded star fields on
Goftin's charts, to facilitate locating the star to be
occulted (the "target star"). These will be published
alone, 1o be used in conjunction with Gotfin's broader-
-field charts. Remember that the 1° charts are gener-
ated mostly from FAC. They are not needed as much
tor 1993 as they were for 1992, since Goffin has
blown up many of the crowded fields of his plots to
prevent this problem.

Comparison with the True Visual Magnitude Atlas
(TVMA) often shows that some FAC stars are bright-
er, fainter, or very faint relative to their plotted
magnitudes, indicated with B, F, or VF, respectively.
"N" indicates that the star is not shown in TVMA.

Of the events found by Goffin that I tried to com-




pute, I failed for only one occultation, an occultation
of 6.4-mag. PPM 574869 (= SAO 207178) by 680
Genoveva that Goffin predicted for Australia on
August 24th. My calculation shows that the closest
approach will occur a day earlier with the asteroid
missing the star by 4°. We both used orbital elements
trom MPC 16391, so this discrepancy remains unex-
plained.

Most of the PPM stars have SAQ numbers, which |
prefer to use, considering the more widespread avail-
ability of the SAO catalog. Also, Goffin assigned
sequential numbers to some of the catalog sources,
including the FAC, where the stars remain unnum-
bered in my version. For the Lick-Voyager catalogs,
DM numbers are often given (especially for L 3 and L
5 (Lick-Uranus and Lick-Neptune) stars in Sagittarius
and Capricornus.  Goffin only gave the four least
significant digits of the DM numbers of these stars,
most of which are from the Cordoba Durchmusterung
{all Lick DM numbers south of -22°), where the
numbers are all in the 10,000°s for stars in Sagittarius
and Capricornus. So 10,000 needs to be added to the
DM numbers for these stars in Goftin’s predictions,
tor example, for most of the stars occulted by 24
Themis.

Explanation of Data in Tables 1-3: A complete
explanation of the data in Table 1, and a partial
explanation (actually, covering most of it) of the data
in Table 2, was given in my article, "Solar System
Occultations during 1991", in ON 5 (#2, December
1990), starting on p. 39. The explanation of the rest
of the Table 2 data was given in my article, "Solar
System Qccultations during 1992", in ON § (#6,
December 1991), starting on p. 132, and an explana-
tion of Table 3 starts on p. 133 of the same article.

Local Circumstance/Appulse Predictions: Joseph E.
Carroll; 4261 Queen’s Way, Minnetonka, MN 55345;
USA, computes the IOTA appulse predictions for all
I0TA members. Note that the star source code logic
of this program has not been updated, so that the
source codes in the appulse predictions will sometimes
differ from that given under § in Table 2 described
above. In case of disagreements, use the Table 2
code. Hans-Joachim Bode distributes similar predic-
tions to IOTA/ES members.  The format of these
predictions is nearly self-explanatory and contains
virtually all of the information that an observer needs.
Columns headed D and § following the SAO number
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give the double star code and star position source code
(but see the remark above), respectively. Next are the
star’s DM/ID No., then the star’s MAG (visual mag.),
OCC. DMAG (occultation magnitude drop), and DUR
SEC (central occultation duration in seconds). This is
followed by the U.T. and distances (in arc seconds,
kilometers on the sky plane, and in terms of object
diameter) of local closest approach. The distances are
positive if the asteroid passes north of the star (this
means that the path would be south of the observer’s
location). The elongation (ELG, angular distance from
the star) of the Sun and Moon are given, as is also the
Moon’s percent sunlit (PSNL).

World Maps: World maps by Mitsuru Soma are
published here only if the event is not included in
Goffin’s predictions; or if the star is mag. 8.0 or
brighter; or if the star is double, and I have drawn a
line showing the 2nd component path; or if there is
more than about 0”5 discrepancy with Goffin's predic-
tion; or if there is a recent astrometric update, The
charts show the Earth as seen from the asteroid at the
time of the event; the hatched curve marks the sunrise
Or sumset terminator, with hatches on the night side.

Regional Maps: The three regional maps showing
quarterly Solar System occultations hetween latitudes
+65° and -50° starting on p. 264 are like the ones for
the Toutatis occultations starting on p. 237 of the last
issue, rather than like the old guarterly maps, such as
the ones starting on p. 251 of the last issue. That is,
except for some of the occultations by major planets,
they will have time lines at 2-minute intervals, but will
not have longitude or latitude tick-marks or labels, and
the paths will be hand-labelled. "Time lines" that seem
out of sequence, or slant the wrong way, are moonrise
or moonset lines. The enclosing rectangles will have
the same latitudes and longitudes, and the plots are still
false projections with horizontal and vertical scales
both linear to facilitate plotting or measuring of
coordinates. The charts cover the 4 months from
February through May, since this issue ts too late for
the January events, and ON 5 (12) needs to be distrib-
uted in time for the June 4th lunar eclipse.

Finder Charts: Previously, [ produced 3° and 1°
charts for many events not predicted by E. Goffin. 1
have not had time to regenerate this capability since
losing access to the necessary hardware last Septem-
ber. [ plan to produce unlabelled star charts, which
can be manually labelled, in time for the next issue.
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Priority List: A priority list of events most likely to
have last-minute astrometric updates will be given in
the next issue.

Occultations by _Major Planets: 1 have included all
occultations of major planets given by L. Wasserman,
E. Bowell, and R. Millis in Astrenomical Journal
(AJ) 103 (103), p. 2089, as well as a few additional
events that my search revealed. The occultations by
Jupiter will be very difficult; | included them only
because they were listed by Wasserman et at.  No
occultations by Saturn were found, but some very
difficult events, perhaps visible in infrared bands with
large telescopes, are given by Bosh and Mc¢Donald in
AJ 103 (103), p. 983, Similarly, some difficult occul-
tations of faint stars by Uranus and Neptune are given
by D. Mink and A. Klemola in AJ 102, p. 389,
Possible occultations by Pluto or by Charon are listed
by D. Mink, A. Klemola, and M. Buie in AJ 101, p.
2255, One of the best Pluto occultations of the rest of
this decade, involving a 12.4-mag. star possibly visible
from Japan or eastern Australia, is predicted to oceur
on October 3rd. Wolfgang Beisker and some other
members of IOTA/ES are making plans to try to
observe the event from Australia.  Unfortunately, the
small elongation from the Sun will make last-minute
astrometry ditficult, but Pluto’s maotion s so small that
a good prediction may be pussible from plates taken a
few months hefore when the elongation is larger.

Notes about Individual Events: No notes are given
for events in January, since this issue will unfortunate-
ly be distributed after those events.

Feb. 4. This is the giant periodic comet Schwass-
manin-Wachmann 1, in a necarly circular orbit beyond
Jupiter; its diameter is only a guess.  In December,
the comet underwent an outburst, and in late January,
it was still brighter than usual, but still much fainter
than the star. Dimming in the coma may occur within
one or two hundred km of the path, whose location is
quite uncertain due to the AC source for the star’s
position and the object’s relatively large distance from
the Larth (so the event might occur anywhere in North
America). A recent position for the star will probably
be ubtained betore the event to improve the prediction.
[ will try to make a finder chart for the star before the
event, but distribution of it to potential observers will
be a problem. and may be passible only by FAX.

Feb. 16, Chiron:  Chiron is also apparently a giant
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comet nucleus, although at its greater distance, it is not
as active as Schwassmann-Wachmann 1. Like the Feb.
4 event, the prediction is very uncertain due to the AC
source for the star’s position, so an update of the star
would again help. The world map shows that the
event could be visible almost anywhere in the Pacific
Ocean, eastern Asia, or Australia.
Feb. 25: Jupiter will have a negligible 0712 defect of
illumination.
Feh. 26, Juno; The two occultations by Juno on this
date are predicted by E. Goffin to occur over 17
southeast of my paths. The first event, with a very
small magoitude drop, would normally not be includ-
ed, but it is presented here because of the other more
favorable event an hour later.

Notes about individual events after February will be
given in the next issue,

Table 3. Stellar Angular Diameter Information

1993 PLAKET S TARD Stellar Diameter
Date No. N AME SAQ/DM/Id m// m Time df
Feb 17 357 Ninina 96403 1.44 2471 289°°8.1
Mar 13 88 Thisbe 96656 0.28 546 266 1.7
Mar 24 141 Lumen 156969 0.67 1080 70 3.7
Apr 2 624 Hektor 211153 0.23 847 53 1.9
May 26 59 Elpis 140990 0.64 896 70 3.3
May Z8 638 Moira 159886 0.61 574 &5 2.5
Jun 15 20 Massalia 184751 Q.74 924 77 3.4
Jun 21 89 Julia 75188 1.89 3524 90 11.1
Jul 17 776 Berhericia 943320 0.91 2151 52 6.1
Aug @ 9 Jutia 6655 1,36 2149 B1 7.4
Aug 12 303 Josephina 146585 5.94 9127 974 31.8
Aug 13 177 Ophelia 79782 1.97 5376 120 14.0
Aug 17 304 Olga 128584 0.53 371 51 1.9
Aug 22 27 Euterpe + 2° 131 0.27 293 152 1.2
Aug 31 19 Fortuna LS 1485 0.18 190 53 0.8
oct 1 183 Istria 2146187 1.82 1548 198 7.3
Oct 10 206 Hersiiia 94649 0.22 327 61 1.1
oct 15 30 Urania 78016 Q.48 5386 &6 2.2
Oct 17 444 Gyptis 93255 (.78 817 87 3.4
Oct 19 532 Herculina 191185 0.19 365 88 1.1
Nov 9 56 Melete 118362 0.85 2049 80 S.7
Nov 13 358 Apollonia 165042 0,75 1232 122 4.2
Nov 27 4b44 Gyptis t10612 0.55 420 0 2.5
Nov 30 144 Vibilia +24° 1499 0.37 416 58 1.7
Dec 26 203 Pompeja 79240 0.67 812 1.2

Anonymous by P/SW-WM-1 93 Feb 4
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OCCULTATION OF SAO 181281 BY (804)
HISPANIA ON 1992 MAY 5

This occultation was observed by Keith Vincent at
Havelock North, New Zealand (duration 11.4 sec-
onds); Jeff Byron, Sydney, N.S.W., Australia {dura-
tion 7.5 seconds); and Colin Bembrick, Bathurst,
N.S.W. (duration uncertain, 2.5 to 5.5 seconds);
details are given in Graham Blow’s article on pages 13
and 14 of Circular CQ 92/2 (September 1992) of the
Occultation Section of the Royal Astronomical Society
of New Zealand, from which the figure below is
reproduced.

HISPANIA OCCULTATION - 1992 MAY 5
Diamcter = 1406 km

35 - -
30 R

25 -

20

11000 « Re

1/1000 x Re

ASTEROID (MAINLY TOUTATIS) NEWS
David W. Dunham

Predictions of occultations by (4179) Toutatis during
its close approach to the Earth were given in an article
starting on p. 233 of the last issue. None of the
Toutatis occultations is known to have been observed.
The weather was bad in most of North America for the
events that occurred there, and | have heard of only a
tew appulse observations. 1 got the first orbit updated
with radar data from Don Yeomans at the Jet Propul-
sion Laboratory (JPL) on December 7th, but 1 did not
have time to make the changes needed to produce an

accurate ephemeris for an object passing so close to the
Earth. By about December 12th, we worked out an
arrangement where Don sent me a B1950 ephemeris by
e-mail, and I was able to generate updated predictions
with these data. The last updated ephemeris came on
the 18th, but already by the 12th, the radar-updated
ephemeris was so good that the new radar observations
showed that Toutatis was within about 1 km of its
predicted distance. However, the cross-track error
might be a little larger, so that successful occultation
observations might be useful to supplement the radar
data to provide accurate 3-dimensional data for Tou-
tatis that could be used to refine the predictions for
tuture close approaches by this object (an improved
position for the star, which is expected from Hip-
parcos satellite observations now in progress, would be
needed for this). The updated predictions were near
the centers of the uncertainty zones that I plotted on
the three maps in the last issue. The only practical
way to distribute the updated predictions before the
holidays was by e-mail, and | sent predictions to about
30 observers around the world that way. John Spencer
at Lowell Observatory copied some of my data to a
larger e-mail list of mainly professional astronomers
coordinating astronomical observations of Toutatis, and
this established some new contacts that will be useful
tor future asteroidal oceultations,

By late December, current star position errors
serivusly magnified the width of the uncertainty zones
as Toutatis rushed away from the Earth. These errors
(half-widths} are given in km in the table helow:

Cat. source C o § A R oru L 5 Hipparcos
Error 170 076 073 071 0705 07002
1992 Dist,

Dec. 8 0.026 18 " 5 2 1 0.04
Dec. 15 0.050 37 22 1 4 2 0.07
Dec. 23 0.100 74 44 22 3 4 0.15
Dec. 31 D0.155 114 68 34 12 6 0.23

The star catalog source codes, or "Cat. source" in the
table, for occulted stars were given under "S" in the
2nd table on p. 235 of the [ast issue. C = Astrogra-
phic Catalog, S = SAO, A = AGK3, R = AGK3R,
U = USNO Zodiacal Zone {(Z.7), L = PPM high-
precision subset, and 5 = FK5. The distance of
Toutatis in astronomical units is listed after the 1992
date.  Since the radar data (spectacular radar images
have been published in Science News, Space News,
and elsewhere) show that the long axis of Toutatis is
about 5 km, the problem of spacing enough observers



across the uncertainty zone to really catch the occulta-
tion is apparent with current star positions. Hopefully,
when Toutatis makes an almost identical fiyby in
December 1996, Hipparcos  (specifically, Tycho
catalog) positions accurate to a few milliarcseconds
will be available for most of the stars so that observers
can be precisely positioned to catch the occultations.
I presented the above material at a workshop on first
results of the Toutatis flyby that was held at the
University of Arizona in Tucson on January 4th, just
hefore a meeting on hazards due to comets and aster-
0ids that | also attended.

JPL’s Sweve Ostro recently showed me the impact
that upgrades to the radars at Goldstone and Arecibo
during the next two years can have on asteroid science.
These will allow crude imaging of virtually all main-
belt asteroids larger than 200 km, and many of the
inner-belt objects over 100 km., If enough observations
can be scheduled, the upgraded radar data will also
allow precision orbits to be determined for these
asteroids.  The better orbits coupled with good star
positions determined from  Hipparcos observations
should make possible accurate prediction of occultation
paths months and years in advance, without the need
for last-minute astrometry.

Steve Ostro has said that the radar observations of

Toutatis, which have a distance hinning ot 19 meters,
have revealed no satelliees or debris clouds.  This
might be expected for an asteroid that has probably
made previous very close approaches to the Earth that
would tend to perturb any possible satellites away from
the week gravity of Toutatis. Nevertheless, on Junuary
18th, Petr Pravec in the Czech Republic made a
remarkable discovery - he feund an object ahout 2.5
magnitudes fainter than Toutatis about 40" away and
moving with a similar motion,  The object was ahout
90”7 away the next mght, in spite of Teutatis™ daily
mation of over 1000".  However, Alan Stern soon
pointed out that the gravitational sphere of influence of
Toutatis would be at most 37, Brian Marsden solved
the mystery when he found that another asteroid, 1992
Y3, that had been discovered in Japan on December
30th, did indeed pass near Toutatis in the sky on
January 18¢h, and had a remarkably similar motion at
that time.
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CORRECTIONS TO GRAZING OCCULTATION
PREDICTIONS

David W. Dunham

Northern-limits: During the last two years, dark-
limb northern-limit waxing-phase grazes, which
generally occur from February through June, have
usually been shifting south of I0TA’s prediction
version 80M and BON by a few tenths of an arc
second, and this is expected to continug during 1993,
You should adjust your coverage to expect anywhere
from no shift to a 075 southward shift of the shadow,
using the vertical scale on the left side of your
ACLPPP protile. | would recommend aiming tor a
location (73 south of the most interesting part of the
profile (that is, the horizonal line that is closest, say
within 072 of, the most predicted profile points), but,
if this is within 077 of the highest mountain top on the
profile, you should be sure that someone ohservers
from 0”7 under the highest mountain, to give a high
probability of seeing something during the graze, and
not just a miss (no occultation). In general, with 3 or
more stations, it 18 best to try to cover a full arc
second of vertical distance, at least covering from
highest mountain top to either 077 south of it, or 073
south of the most interesting region, whichever s
farthest south.

Southern-limits:  Dark-limb southern-limit waxing-
phase grazes near the lunar South Pole, in particular,
trom Watts angles 165° w 180° when the profile
points are plotted as numbers from 3 to 7, have also
been shifting south, usually by 074 to 075, These
events usually oceur in the evenings from October
through March. Fortunately, there are large mountains
in this region, so that the danger of seeing a miss is
much less than tor the smooth features usaally tound
in the northern polar regiens. There is some evidence
that most of the southern Cassini region, where the
profile points are mostly plotted as numbers trom 2 to
4, 1s all 4 hle farther south (higher) than our current
ACLPPP predictions indicate, so this correction may
affect waning-phase grazes, also, to Watts angle 1877
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11781 N. Joi Dr.

REPORTS OF ASTERCIDAL APPULSES AND OCCULTATIONS

Jim St.amm

If you do not have a regional coordlnator who
forwards your reports, they should be sent to me at:

Tucson,

AZ

85737

USA, Names

and addresses of regional coordinators are given in

"From the Publisher"®
front page.

1990 date,
successful observers,
Table 2 lists the observer's 1D,
to location of cbservation,

on Occultatfion Newsletter's

All times in this report are UTC.

I have summarized all of the reports that I have
received for the last half of 1990 in the fellowing
two tables and section of notes,

mincr planet,

occulted star,
and references to any notes.

name,
count ry

Table 1 lists the
IDs of

nearest town
{includes state

or preovince for North America and Australia},and the
total number of observations made in the perlod.
The nctes section details those events that included

positive observations, or
informatioen that could not be
tables. 1 am not including

octher

significant
reported in the
notes on those

observations that may have been spurious unless
there is some sort of confirmation, or the fact that
something may have happened is relevant to ancther

chservation.

Instead,

I will place an asterisk

(=)

in the Notes column to indicate that I have received
a report with more than a "no event,...." in it.

Table 1. Asteroldal appulses and occultations: Jul-Dec 1990

1990 Minor
Jul 02 8
Jul 04 176
Jul 06 [:3
Jul 09 39
Jul 09 E}
Jul 10 196
Jul 10 86
Jul 12 598
Jul 14 724
Jul 15 3
Jul 19 879
Jul 20 211
Jul 78 8
Jul 26 g
Jul 28 8
Jul 29 8
Jul 31 732
Jul 31 434
Aug D9 10
Aug D9 679
Aug 10 86
Aug 13 516
Aug 19 E:
Aug 23 145
Aug 24 441
Sep 01 8l
Sep 02 679
Sep 62 704
Sep C& 377
Sep 07 =M
Sep 08

Sep 09 276
Sep 09 260

Sep

Flanat Cat
Flera Sa0
Iduna ACK
Hebe SAD
Laetitia SAO
Flora LickV
Phllomela Lickv
Semele LickVv
Octavia LickV
Oceana 5RO
June AGK3
Pax Lickv
Isolda ShoO
Flora Bt
Flora Licky
Flora SAO
Flora SAC
Tillaki AGK3
Mathesis SAD
Hyglea AGK3
Pax SAD
Semele Lickv
Amherst {a SAD
Leda ACK3
Adeona SAD
Bathilde SAD
Terpsichore AGK3
Pax SAOD
Interamnla FAC
Campanla AGKA
Urhixidur SAD
Harmonia SAD
Adelheld AGK3
Hubert a LickV
Massalla SAD

Btar
1868685
+16° 2602

120195
119674
5980

2003

5597

g2
183675
-017 1862
6945
109346
-22° 4543
2309
186216
186209
+01° 2810
209137
+00% 2899
186343
1633
18959%
+00° 2836
129413
159572
+297 0648
186284
895087
+09° 0045
150967
150308
+12° 0511
5131
164484

OCbservers Notes
SmcHut AndDik
BgsBulCanDssGbf
GreclelMddNelRuzVgl
SmcHut And

GrhGrt

Dik

Snclap
CooOveMltVnblLapSmc
Stgsme

Sta

OveCooMit 1
HozHon

Pk

AndSmeDik
ProVnbAndSmc
DaeProvnb

Hon

Blk St gAndSmec
BlkLapCa{

Dikstg

BlkBrysmc
CooOvesmiKni
CooKniOvesmivnh
Hut Smc

Sta
WabKelSamHonWed
GarTavIyzChl

Ard

Smi
DaeFroBlkLoasme 3
Wid -
Hak

Sa

Sta

Aou
Bnj
Brz
Rrh
Bff

Cll
Cai

Can

16 121 Hermlone

22 €89 Zita

24 19 Fortuna

29 19 Fortuna

29 160 Una

30 51  Memausa

30 451 Patlentia

02 Flora

11 196 Philamela

14 537 Pauly

14 306 Unitas

14 494  Virtus

22 120 lLachesls

22 185 Eunike

22 119 Juewa

24 127 Johanna

30 804 HMispania

30 661 Clcelia

30 506 Marion

12 & Echo

15 704 Interamnia

17 924 Toni

17 216 Hleopatra

19 537 Pauly

20 838 Seraphina

23 323 Brucia

26 614 Pla

04 31 Euphrosyne

0s 70t oOriela

05 107 Camilla

09 704 Interamnia

10 451  Patlentla

14 17 Thetls

15 121  Hermione

15 121 Hermione

16 451  Patlentia

20 860 Ursina

25 121 Hermione

- 28 121  Hermione
> 31 705 Martha

Obpesrvar
Anderson, Petor
Arnacut, W.
Raront, Sandro
Barruezo, Jose
Barthes, Jacques
Baruffettl, Pletro
Bath, K.-L.
Bellot, Luls
Benier, Jacky
Bentlin,
Blane, D,
Blanksby, Jim
Blasco, Jullan
Bonninsegna, R,
Borras, Vincente
Hossalaers, Mark
Bourgecls, Jean
Bril, Henk
Bryant, Ken
Bulder, Henk
Callens, B.
Camillerl, Paul
Canales, Oscar
Candela, Bernard

A 2350
SAC 146303
AGK3  +22° 0623
ACK3  +22° 0643
Lickv 5951
SAQO 163983
FAC 104734
A 11836
Lickv €77
SAD 189034
SAQ  128€21
™ +19° 0547
AGK3 +15° 0115
AGK3  +02° 1213
AGK3  +07° 0061
SAD 189449
AGK3  +25° 1097
AGK3  +35° 0963
Lickv 2928
AGK3 +13° 0263
FAC  B85701
AGK3  +09° 0488
FAC  11.2 mag
SAD 189987
ACK3  +10° G029
5SRO 193254
AGK3 408" 0147
AGK3  +05° 1819
AGK3  +187% 0239
Lickv 2528
FAC 900107
FAC 87231
Lickv 23215
Anon,
Anon.
AGK3  +08° 0360
AGK3  +33° 0237
Ancn,
FAC 188065
™ +04° 0190
Town
The Gap
Kalaa Sghira
Milano
Granada
Castros
Massa
Emmerdingen
Granada
Varades
Freiburg

Henly on Klip
Wandln
Zaragora
Dourbes
Benicarlo
Berchem
Clney

Yrmond
Langwarrin
Zoetermeer
Gent

Cobram
Plnsore
Sollles-Pont

DwdHavSatSms

CooQveWosMitsml

DflDssKocksz q

MeuMlnMosSzaZal

BilBnnBulDf1Dss

ErnFauGbfHokHolKhl

MeuM]l nMosSht SzeVir

Stg

TamRbbDeaMonGea

PrylLyzChiWimJoh

Dik B

Sta

OveSmiBlnVnb

Ven

StaSmcAnd

Sta

StaKrtsSpr

Rk SmcAnd 6
3

BgsDssGovGraLooVnl

Hon

HonStaManPal

CmbDf1DssGen

PryStaManPal

VenHonStaManPal

BrrDflFauFenFri

GloGrePrcThm

Rel B

smiJoc

srivnbAoubf

1DssIelkkn

DikBlRANA

CooBln

Sta

LapBlksmc

DssCGbflgn

GrhHonStasSamWar 9

CanGre

Dss

And

And

MamCvgDssGdlAnd *

Geasta

LapBlk

BullCf1Mos

AouDf LDssHI 1Mos

Country No.
Queensland - AUS 12
Tunisia

Italy

Spain

France

ltaly

Germany

Spain

France

Germany

South Afrlea
Victoria - AUS
Spain

Belglium

Spaln

Belgium
Belgium
Netherlands
Victoria - AUS
Netherlands
Bolgium
Victoria - AUS
Spaln

France

D e e e ey

[

@

B R L T

i e wd A
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Cvg  Cavagna, Marco Sermanc Ttaly 2 Pnn  Pannler, lutz Gorlitz Germany H
Chl  Crild, Jack Table Mountain Callfornia - USA 2 Prr Pereira, Alfredo Lisboa Portugal 1
b Colomba, Armando Reqggio Calabria Italy 1 Pgk Piqulski, Andrze) Wroclaw Poland 1
Coo  Cooper, Tim E. Rand/Malelane South Africa ] Por Porcel, Aniceto Granada Spain 1
Dfl Calffallah, K, Rlger Algeria 7 Prc  Porcini, Roberto Salerno Italy 2
Dae Dale, S, Pletermaritzburg South Afrlica ? Ppl  Poupller, Alphonse Clney Belglum 1
Dea  Dean, Frod Victoria Brit. Col. - CAN 1 Pro Prosser, G. Pletermaritzburg South Africa 3
Dk Dickle, Ross Gore New Zealand 7 Pry Pryal, Jim Seattle/Easton Washington - USA 2
Owd Dunham, David W. Greenbelt Maryland - USA 1 Blt Ramon, Luls Granada Spain N
Dss  Dusser, Raymond Kalaa sSghira Tunisia 12 Rsp Raspadori, G. Bologna Italy 1
crm FErnst, Christoph Graz Austria 2 Rdn  Raudlne, Paclo Clvltavecchla Italy %
Sty Estever, Carles Els Hostalets Spaln 1 Rob  Rebb, Russ Victorla Brit, Col, - ZAN !
Fau Faure, G. Varces France 3 Frb  Rodriguez, F, Sevilla Spain H
Fdr +ederspiel, Martin Freiburg Germany 1 Ruz Rulz Fernandez, J. Santander Spaln 1
¥.d  Feldmann, J.-B, nijon France 1 Rul Rulz Mazo, S. Granada Spaln 1
Fon Fernandes, J, Pedraogan Pequenc Portugal 1 Sat  Salthouse, Andrew Mliilngton Now Jorsoy — 1USA 7
iyl Foglia, Serglo Lacena Italy 1 Sam Samclyk, G. Mllwaukee
5o Callo, Vicenzo Salernc Ttaly 1 Creenfleld Wisconsln - USA 7
Grc Garcla, Joagulm Lisboa Portugal 5 S5au  Sauter, Christof St. Margarethen Switzerlard K
far Garecla, Ruben Montev!den Uraguay H Sch  Schnabel, Carles Barcelona Smatn .
fen Genovese, Marce Torino Ttaly 1 Shk  Schoenmaker, ALA, Roden Netherlards N
¥ George, Anthony Salem Oregon - USA 2 sht  Schelten, Alex Forbonk Net herlands :
Gip Gigll, Paolo Pistola Ttaly 2 Sch Schwaenen, .Jean Marcinelle Belgium 1
f Gubet, Fratck Villetranche/3. France 3 aml  Smit, J. Pretoaria South Alrica T
oy Goncalves, Rul {.isboa Portugal 2 ane Smith, Charlle Woodr 1dge Queensland - AUS 14
frn Jraclas, Nuno Portugal 1 gns Smith, Scott, Fultondale Alabama - USA N
Grh Granam, Frances rast Pittsburg Penn, - USA Fi Spl  sSpell, Jerzy Walbrzych Poland N
ort fGraham, Theresa Fast Pittspurg Penn. - USA 1 Spr Springob, C Slegen Germany
Gat Gualdoent, Carle Sormanc Ttaly 1 Stg S5t. George, Lou huckland New Zealand 4q
Tth “uenther, Flre Frelburg Germany 1 Sta Stamm, Jlm Tucson Arlzona - USA 14
Hav o Harvey, Roger Concord N, Carollna - USA 1 Sut  Sutterlin, Peter Freiburg Sermany M
Hak  Ilaux, Robert Portland oregon — USA 1 Sra  Szabo, Sandor Boly Hungary ?
Ml Holier, Gery Cragz Austrla 1 s5zc  Srolesanyl, Gyorgy Pillsszen Hangary N
"ok Holler, Klaus Grarz Rusttia Fs 5¢1 Szollosl, Attila Kecskemer Hungary R
Hil  Hallis, Andrew Northwich United Kingdom 1 Tam Tatum, Jeremy Victoria Rrit. Cal. - CAN
Ho7r  Holtz, John Husseliton Penn, - USA 1 Tav Tavercz, Gabriel Montevideo Uraguay B
Hen Horkus, Fdward Carnegle Tsl Tes!, luelano Plstala Italy z
Russeltton Penn, - USA 7 Thm  Thomas, 5. Alx-en-Prov. France T
Het Horsl, Schmidt Frelbury Germany 1 Tse  Tigsot, M, Villeneave o'A. France N
fjur Hutcheor: Sheldon/Warwick Queensland - AUS 3 Tri Torrell, Sebastla Harcelona Spain N
() TeLn, Antarnlo Reggle Calabria Italy a Vv Van Ballegoy, F. Druten Nethertlands 1
aoh Joknson, Randy Shattle Washington - USA 1 Vnb  Van Bloermesteln,P.  Simon's Town South Afrlca [3
T Juaste, W0, Reitz South Africa 1 Vg. Van Gestel, Jan Gl Belgium 4
¥s2 o Kasz, laszio Boly Hungary 1 oo Van Loo, E. Ciney Belglum 7
¥el  Kelth, Lee Meerne Wilsconsin — Usa 1 Vso  Van Soom, H. Sent Belglum L
.mo Klemencie, R, Garenja Vas Yugoslavla 1 Ven Venable, Roger Wrens
i Kright, . East Rand South Africa ? llard labor Cr. 5.P.
oo Koosis, Antal HBalat onkenese Hungary 1 FL. Gordoen Gaoxoregla - USA 7
®fd EKnh!, rerdinand Lst er Swltzeriand 1 Vid Vidal, Jeaguin Monegrllio spaln 1
Kkl Kohl, Mike Wald Switzerlard ? Vir Voller, Wolfgang arav rustria H
#¥kn  Kosa-Kiss, Attila Salonta Romanta 1 War MWaraczynskl, Sally Miskego Co. Park Wisconsin — USA
bt Kosin, B, LYunliara Yugoslavia 1 Wik Warner, Brlan Colorade Sprirgs Coleradc - USA 1
Xri Krotlow, Mike Stogen Germany 2 Wel Weler, Davld Brooklyn Wlsconsin - USA 1
fap Larein, Patricia The Basin Victorla - AUS 5 Whk  Weit h-Knudsen, N Tisvildele o Denmark 1
W Tearent, Dark Suont selgium i wes  wesL, o Lar.seria Soutn Alrica M
o le Cuern, Vincent Villiereuve d'A.  France 3 wid Wlddep, H.J. Plerrefords Quebec - CAN :
Wy leader, Brian fRlack Blrch Wim  Wililams, Ernle Table Mountaln California -~ ISA 3
Christchurch New Zealand 1 Wls Wlls, P, St=Cat.-Wav. Belglium :
ly?z  Lyzenga, Greg Table Mt . California - USA 2 Wb Wubbena, E.K. Ooster hout Nat her lands
Mam  Malumdar, T. K. Calcutta Indla 1 7al  2alezsak, Tamas Balatorkenese Hangary
Man Manly, Peter Centra: Arlizona - USA 3
Mol Marnl, Josep Mataro Spain 1
Mrx Marx, Harald Stuttgart Germany 1 NGTES  (Jul-Dec 1990):
Mat Mazalrey, Jean Vernon rrance 1
Maz  Mazairey, Plerre Vernon France 1 1. Jul tJun) 15 JUnG. See [O.N. 5{4), p.93.
Mih Michon, Jean-Pol Hermoent France 1 This is a corrected date
MEr Middletan, RoW. Brighriing. Col. Unlted Kingdom 1 : ) e ai )
Mit  Mitohell, H. Perningt on South Africa i} 7. Aug 09 Pax. Soe (OUN. S5(4), p.93.
Mor. Montoya, Mike Marlposa Californla - Usa 1 Observers werce:lelHatRf fRgsBLaBlILEBn Bnniino
ML Moreind, Stelato Forll Ttaly 1 BarBrhBrrirzbBscissantnalvglsskivEaufdrs
e 111 . M o
:ﬁ; :Z;l:e;ig.'n,hrqiiu:lk ﬁg:"?e ;;3:??1 Z }-‘lc.:l(;(:v(:ip(;rcr‘.rnr}t.hHs.’,_‘OlKIdK.’:L,‘.an[x‘EquMiﬂ
Nel Neel, Regls Venissleux France 2 MtiMrtNel PorPplPrebPrrRdrRspRuisauSobaohse:.
Ao Obery. De Brro Hrno Switzerland i 52z1Trl1Ts | VcoceVglVid,
Meu  Cbsev. e Meudan Meudan France 2 3. Sep 07 Urkixidur, Dae resrescals betn 5
Lrve i’)w):'tw\r*k, Danle r-..a&‘;t Rand South Atrica 6 Sale and R. Dale.
Pal  Palicr, leray Tertral Arizana HERY 1
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NOTES {(Cont.} ({Jul-Dec 1990):

4. Sep 24 {19 Fortuna. See {O.N.5(4),p.937].
This is a corrected date.

5. Sep 30 Patientia. After playing back his
tape on Nov 07, Dik realized that he may
have seen somthing. His eyepiece had
fogged, but he recorded a "definite" fading
of the star "by half its brightness." The
times obtained: D at 15:25:26.8 and R at
15:28:04,7.

6. Oct 22 Eunike. Blk recorded a D at
18:03:07.6 and a R at 18:03:23.4 (No PEs

applied) from Long. E 145° 29 37.4", Lat. s
37° 22' 36.1%, Elev. 260 meters. This
shifts the nominal path about 0.7 arcsec
south,

7. Cct 22 Juewa. 30 observers i{BgsBilBnnBul

CllesErnGipHokajKlmKrtanLntLooerquPnn
ShkSplSprSzaTslTsoVqugleowbbthwls) from
25 stations moonitored this event. Wbb
reperted a positive event, with no other
information, and Dss may have seen
semething.

8. Nov 17 Kleopatra. fHarold Reitsema
recorded an 11.0 sec. occultaticn from
Dillon, Colorado.

9. Cec 09 Interamnia. See [O.N. 3(4), p.93].

Correction: The observation of AGK# +1890627 on
Mar 13, 1990 [O.N.5(4),p.93] by David Dunham
was from Westminster, Maryland,

EARLY NEWS ABOUT LAST DECEMBER'S
TOTAL LUNAR ECLIPSE

David W. Dunham

Observers in the northeastern USA and southeastern
Canada had a good view of this dark eclipse. Skies
were mostly overcast in other areas with large numbers
of observers, including the central USA, northwestern
Europe, and southern Africa. The eclipse was dark,
but there were large variations in brightness within the
umbra. Ton Shoenmaker in the Canary Islands and I,
observing from Sperry Observatory in Union, NJ, both
estimated that the Moon as a whole was about 2nd
magnitude near mid-totality, which compares with
estimates as low as 4th magnitude for the 1963 Decem-
ber 30th eclipse that was blackened by the recent
eruption of Mt. Agung. Although Pinatubo was a
larger eruption, apparently the 1.5 years since its
eruption has allowed much of the upper-level material
that darkens eclipses to settle out of the atmosphere.
If the eclipse had been as dark as the one at the end
of 1963, it might have been possible to time large
numbers of occultations of 13th-magnitude stars. As
it was, most 1Ith-magnitude stars just merged with the
Moon’s edge without sharp events. like a hright-limh
occultation. That was my experience using my 20-cm
telescope with image-intensified video in New Jersey,
and also Wayne Warren's experience observing
visuatly with a 40-cm Cassegrain telescope at the
Goddard Space Flight Center Optical Facility, We
each timed about 15 occultations of mostly 9th and
10th-magnitude stars. The geametry of the star field
tor us was such that most of the events were reappear-
ances. | had hoped to use the 61-cm telescope at
Sperry Observatory, but other workers there and 1
were unable to make a practical mechanical connection
of my video camera/intensitier with the telescope, so
I'used my own telescope. The only graze that 1 now
know was observed during the eclipse was the north-
ern-limit one of 7.8-mag. SAO 77019, recorded by
Harold Povenmire and a few other observers near
Melbourne, FL. Relatively large telescopes were used
due o low altitude and some thin cirrus clouds.



L2 305 by Jupiter 93 Feb 25 SAQO 76216 by Anneliese 93 Feb 25

SAO 156367 by lduna 93 Mar 18 SAQ 95879 by Juno 93 Mar 22 SAQ 156909 by {.uimen 93 Mar 24
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IOTA

The International CGccultaticn Timing Ausouial fon was
eastablished to encourage and tacilit.ale the ohaerva-

ticn of occultations and eclipsen. It providen
predictions for grazing occultations of stare vy the
Moon and predictions for occultatione of otare by
asteroide and planets, information o observing

equipment and techniquen, and reportu Lo Lhe members
of observations made. IOTA 18 a tax-exenp:t organi-
zation under section 509 {a) (2) of the (USA) Tuternal
Revenue Code, and is incorporated in the sra-e of
Texas .

The ON ies the IOTA newsletter and iu pun!iek-d
approximately four times a year. It ie alsc avay, -
able aeparately to non-menmbere.

The officers of IOTA are:

President Javid W Trinham
Executive Vice President Faul Malew
Executive Secretary Feocky dargey
Secretary-Treasurer Cralg and Terr: MeManune
VP for Grazing Occultat 1on Servicen Toe e
VP for Planetary Occ’n Services Jdoveph Carren,
VP for Lunar Occullation Services 1L AL
ON Editor

IOTA/European Section President
I0TA/ES Secretary

IOTA/ES Treasurer

IOTA/ES Regearch & Development
IOTA/ES Public Relations

Joan Basbes Thandiam
Harus Toacnom Hote
Ehertia o Broadiee
Alfona - ~
Wolfgang R
Eherhard #iedel

MRS §

Addresses. membership and pubrcriprtion rateo, oo
information on where bte write FPor presdios Soann oare
found on the front page.

SAO 211153 by Hektor 93 Apr 2

CAATH07 by Themin Ap 2

The Dunhame maintain the occultation information
line at 201-474-4945. Messages may aleoc be left at
“hat number. When updates become available for
antercidal occcultaticens in the central U.S.A.. the
informat:ion can also be obtained from either 708-
259-2376 (Chicago) or 713-488-6871 (Houaton).

Ubservers from Europe and the British isles should
join TOTA/ES, eending DM 40.-- to the account
LOTA/ES; Bartold-Knaust Straese 8; 3000 Hannover 91;
Postgiro Hannover 555 829 - 303; bank-code number
{Bankleitzahl) 2%0 100 230. Full membership in
IOTA/FES includes the supplement for Furopean obaerv-
ers [(total and grazing occultations) and minor
planet  occultation data, including last-minute
predictions, when available.

e addresses for IQTA/ES are:

Eberhard Bredner Hane-Jcachim Bode
Ginsterweg 14 Bartold-Knaust-Str. 8
B-w-4730 Ahlen 4 (Dolberg) D-W-3000 Hannover 91
SGermany Germany
Telephones (49- for Germany, or 0- within Germany)
2338-1658 -511-424696
Foax Ti181 3IRTI0 -511-232112

Anenymons by P/Sm Wm-1 Mar 27 SAQ 155934 by Interamnia Apr |

SAQ 230574 by Euphrosyne 93 Apr 6



