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FROM THE PUBLISHER IOTA NEWS

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 IOTA 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 (I year = 4 issues)

for U.S.A., Canada, and Mexico 20.00
for all others 25.00

Single issues are 1/4 of the price shown.
Although they am available to IOTA members without charge.
nonmembers must pay for these items:
Local circummnco (asteroidal appulsc) predictions 1.00
Gram limit and profile predictions (per graze) 1.50
Papm explaining the use of the predictions 2.50

Amroidal occuitatiorj supplements will be availablo at extra cost:
for South America via Ignacio Femn (Apartado 700: Merida
5 101-A; Venezuela), for Europe via Roland Boninsegna (Rue dc
Mariembourg, 33; B-638 1 DOURBES; Belgium) or IOTA/ES (see
below), for southern Africa via M. D. Overbeek (Box 212;
Edenvalc 1610: Republic of South Africa), for Austmlia and New
Zealand via Grah&m Blow (P.O. Box 2241; Wellington. New Zea-
land), and for Japan via Toshio Hirose (1-13 Shimomaruko
l-chome: OLa-ku, Tokyo 146, Japan). Supplements for all other
ams will be &va|lable from Jim SLamm (117891 N. joi Drive:
Tucson, AZ 85737; U.S.A.) for S2.50.

Observers from Europe and the British isles should join
1OTA/ES, sending DM 40.-- to the account IOTA/ES;
Bamld-Knausc Scrasse 8; 3000 Hatinover 91; Postgiro Hannover
SSS 829 - 303; bank-code-number (Bankleiczahl) 250 100 30.

David W. Dunham

Membership RQster: It is time to update IOTA'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 if you do not want your phone
number published in the roster. Updates can be sent
by e-mail to the McManuses, as described in the next
paragraph.

New Elecµpnic Mail Addresses: On p. 224 of the
last issue, I gave my Internet e-mail address. [ have
learned that a more robust address t"or 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 tirst and last names specitied,
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: 570-06ll@mcimail.com
Either [.Q.T.A. or CMcManus can be used in place of
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the number preceding the "@", but the number is a
more robust specification.

EAX, We have purchased a FAX/Modem for our
home computer. We expect to use it primarily for
sending FAXcS, but we can, by pm-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/-
modem on that line except manually. We were offered
some hardware that will monitor the type of call
coming in and tum on the computer if it is a modem
or a FAX, but that doesn't seem particularly practical
for our machine. Our machine, a ZEDS 486/66. takes
nearly a minute to start up when turned on, by which
time most FAXCS trying to send a FAX would have
given up. We are still testing our FAX/modem. The
modem part works fine. We wanted to use the FAX
with WinFax Pro 3.0, but the installation program
supplied with that software crashes before it finishes.

North American ASteroidal Occultation Supplement
Predictions of asteroidal occultations visible

from North America during 1993, generated by Edwin
Goffin, with events selected by Jim Stamm and charts
annotated by David Werner, were distributed separate-
ly early this month, before the first event, rather than
with the last issue, as stated in that issue.
!=ujuuzkmen[s fbr 1993; Eberhard Riedel in

Germany has used the coastline/border data supplied
by me, and his own graze calculations, to generate
maps and tables for 1993 hemispheric grazing occulta-
tion supplements in a form very similar to those that [
have produced during the past few years. The tables
do not include Z.C. numbers or double-star data, so I
plan co write small programs to read the tables (that
were supplied as ASCII files on disk) to add these data
as soon as this issue of ON is 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 of this article.

Usc pf the Huhhk Space Telescope (HsjT) I'y Amej-
!EyLmr!2nszm£rL a news note inviting amateur
astronomers to submit proposals to use HST was
published on p. 14 of the February issue of Sky and
Telescope. The annual April 30th deadline was
mutually agreed upon by Steve Edberg, chairman of
the (HST) Amateur Astronomers 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; clo AAVSO; 25 Birch St.:
Cambridge, MA 02138.

Change in ON Prpduction: IOTA 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 I 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 Isµe; The main purpose of this issue is to
provide IOTA'S information about planetary and
asteroidal occultations during 1993. Extra work of
updating predictions ofoccultations 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 otthe 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. If
you plan to submit an article for that issue, we should
have it by the second week of April.

CORRECTIONS TO ON 5, (S) and (9)

On p. 243 of the last issue, the 3rd sentence of the
first full paragraph in the right-hand column should be
"SAO 76225 should read SAO 762$5". Also. 2 lines
above that entry in the table on p. 118 of ON 5 (S),
SAO 975990 should read SAO 075990.
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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.O. 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 pm-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

Ci£!!era]: 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 occultations
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.

Reps?ning ObSCrvationS: 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: Greenbelt, MD
20770: U.S.A., and to the chairman of the Interna-
tional Astronomical Union's (I.A.U.) 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
International Lunar Occultation Centre (ILOC), 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 occulting 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 ILOC forms can be obtained from ILOC, from
the IOTA secretary-treasurer (the McManuses in
Topeka, KS), or from Richard Wilds; 3630 SW Belle
Ave.; Topeka, KS 66614; U.S.A.

Event SeleCtipn; I 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 1 (P/Sm-Wm-l), 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 o:on the star must be brighter than
mag. 5.1; o:m to O:OSO, brighter than mag. 6.1;
O:OSi to 0:060, brighter than mag. 7.1; 0:'061 to
0:070, brighter than mag. 8.1; and o:'on to 0:'079,
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, 5 145 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, IS, 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 Goffin or by
Lawrence Wasserman at Lowell Observatory. For
many of the asteroids numbered in the high hundreds,
those mainly with angular diameters less than 0:08, the
searches 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, Fresneau 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-l.
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 1 Ceres was not included in the searches.
There is one 1993 prediction of an occultation by
Ceres listed in my article in ON 5 (8), p. 205, where

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

Asterpidal Qccykajion Pre¢liCtiQnS Py E, GQffin: 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, Gohin converted his software to 12000 and
used the new Positions and Proper Motions (PPM)
J2000 star catalog, augmented with some other cata-
logs such as the FK5 and my version of the combined
Lick-Voyager catalogs converted by him to 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, I converted
Goffin's J2000 positions to 81950 and manually edited
datasets to compute these events, usually successfully.
In spite of the different catalogs and systems (my
software and catalogs are still 81950), 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 already been distributed with
Goffin's predictions. In a few cases, we may publish
1' charts for some of the more crowded star fields on
Goffin's charts, to facilitate locating the star to be
occulted (the "target star"). These will be published
alone, to be used in conjunction with GoMn's broader-
-field charts. Remember that the 1° charts are gener-
ated mostly from FAC. They are not needed as much
for 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-
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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
from MPC 16391, so this discrepancy remains unex-
plained,

Most of the PPM stars have SAO numbers, which I
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 Capricomus. Gohin 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 GoMn's predictions,
for example, for most of the stars occulted by 24
Themis.

El'p|anation of Data in Tat)lCS l-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 Occultations during 1992", in ON 5 (#6,
December 1991), starting on p. 132, and an explana-
tion of Table 3 starts on p. 133 of the same article.

° / P ° ' · joseph E.
Carroll; 4261 Queen's Way; Minnetonka, MN 55345;
USA, computes the IOTA appulse predictions for all
IOTA 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 S 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 12 and S 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).
wotlLMam World maps by Mitsuru SOma are

published here only if the event is not included in
Got"fin'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 Chan about O:S 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 sunset terminator, with hatches on the night side.

R"°iQQaLMm£ The three regional maps showing
quarterly Solar System occultations between latitudes
+65" and -50" starting on p. 264 are like the ones for
the Toutatis occultations starting on p. 237 of the last
issue, racher than like the old quarterly maps, such as
the ones starting on p. 25 1 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-labellcd. "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 is too late for
the January events, and ON 5 (12) needs to be distrib-
uted in time for the June 4th lunar eclipse.

Einc|e' Cha'1S; Previously, I produced 3" and 1°
charts for many events not predicted by E. Goffin. I
have not had time to regenerate this capability since
losing access to the necessary hardware last Septem-
ber. I plan to produce unlabelled star charts, which
can be manually labelled, in time tor the next issue.
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PriQrity LiSt; A priority list of events most likely to
have last-minute astrometric updates will be given in
the next issue.

QCCultatiQnS Hy MaiQr Planets; I have included all
occultations of major planets given by L. Wasserman,
E. Bowell, and R. Millis in Astronomical 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; I included them only
because they were listed by Wasserman et al. No
occultations by Saturn were found, but some very
difficult events, perhaps visible in infrared bands with
large telescopes, are given by Bosh and McDonald 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 occur
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 difficult, but Pluto's motion is so small that
a good prediction may be possible from plates taken a
few months before 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.
Ee,b~4.:, This is the giant periodic comet Schwass-
mann-Wachmann 1, in a nearly 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 Earth (so the event might occur anywhere in North
America). A recent position tor the star will probably
be obtained before the event to improve the prediction.
I 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 possible only by FAX.
Feh, 1G, ChirQn; Chiron is also apparently a giant

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, 2S; Jupiter will have a negligible 0:°12 defect of
illumination.
Feb. 26, Juno: The two occultations by Juno on this
date are predicted by E. Goffin to occur over 1"
southeast of my paths. The first event, with a very
small magnitude 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.

T8ble 3. Steller AnguKr Diameter lnformatfon

1993 PLANET STARD
g'.t,', go, 8,a,m~e, SAO/DM/ld

Feb 17 357 Nfriina 96403
Mgr 13 88 Thisbe 96656
M8r 24 141 Ltnen 156969
Apr 2 624 Hektor 211153
M8y 26 59 Etpis 140990
May 28 638 Moira 159886
jm 15 20 MasSgti8 184751
jun 21 89 julia 75188
jul 17 776 Berbericia 943320
Aug 9 89 julia 56655
Aug ¶2 303 jose ina 146585Z: i: gj ?E:fZ ,='
Aug 22 27 Euterpe " 2" 131
Aug 31 19 Fortuna L 5 1485
Oct 1 183 Istria 214187
Oct 10 206 Hersilio 94649
Oct 15 30 UranA 78016
Oct 17 444 Gyptis 93255
Oct 19 532 Herculina 191185
Nov 9 56 Me(ete 118362
Nov 13 358 Apollonia 165042
Nov" 27 444 G tis 1106¶2Nov 30 144 vEiiW +24" 1499

Dec 26 203 pcnpeje 79240

Ste(kr Dfmter
wgL I!! L'n". g

1.44 2471 28¢r58.1
0.28 546 266 1.7
0.67 1080 70 3.7
0.23 847 53 1.9
0.64 896 70 3.3
0.61 574 65 2.5
0.74 924 77 3.6
1.89 3524 90 11.1
0.91 2151 52 6.1
1.36 2149 81 7.4
5.94 9127 974 31.8
1.97 5376 120 14.0
0.53 371 51 1.9
0.27 293 152 1.2
0.18 190 53 0.8
1.82 1548 198 7.3
0.22 327 61 1.1
0.48 536 66 2.2
0.78 817 87 3.4
0.19 365 88 1.1
0.85 2049 80 5.7
0.75 1232 122 4.2
0.55 620 90 2.5
0.37 416 58 1.7
0.67 812 73 3.2
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OCCULTATION OF SAO 181281 BY (804)
HISPANIA ON 1992 MAY 5

k

i

1

'V

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.
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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 I have heard of only a
few appulse observations. I got the first orbit updated
with radar data from Don Yeomans at the Jet Propul-
sion Laboratory (JPL) on December 7th, bur I 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 Bl950 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 I km ot" its
predicted distance. However, the cross-track error
might' be a little larger, so that successhl occultation
observations might be usetitl to supplement the radar
data to provide accurate 3-dimensional data t'or Tou-
tatis that could be used to refine the predictions tOr
future 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 [ 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 I 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 ot'Toutatis, and
this established some new contacts that will be usefiil
for future asteroidal occultations.

By late December, current star position errors
seriously 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 below:

Cat. source C or S A R or U L 5 Hipparcos
Error i:O 0:6 0:3 O:i O:OS O:OOZ
1992 Dist.
Dec. 8 0.024 18 11 5 2 1 0.04
Dec. 15 0.050 37 22 11 4 2 0.07
Dec. 23 0.100 74 44 22 8 4 0.15
Dec. 31 0.155 114 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 last issue. C = Astrogra-
phic Catalog, S = SAD, A = AGK3, R = AGK3R,
U = USNO Zodiacal Zone (Z.Z.), 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
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across the uncertainty zone to really catch the occulta-
tion is apparent with current star positions. Hopefully,
when Toutatis makes an almost identical flyby 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
before a meeting on hazards due to comets and aster-
oids that [ also attended.

jPL'S Steve 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, che 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 ofoccultation
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 binning of 19 meters,
have revealed no satellites 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 January
18th, Petr Pravec in the Czech Republic made a
remarkable discovery - he found an object about 2.5
magnitudes fainter than Toutatis about 40" away and
moving with a similar motion. The object was about
90" away the next night. in spite of Toutatis' daily
motion of over 100'0". However, Alan Stem soon
pointed out that the gravitationd sphere of influ:nrre of
Toutatis would be at most 3 ". Brian Marsden solved
the mystery when he found that another asteroid, 1992
YG3, that had been discovered in Japan on December
30th, did indeed pass near Ioutatis in the sky on

January 18th, and had a remarkably similar motion at
that titnC. '
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CORRECTIONS TO GRAZING OCCULTATION
PREDICTIONS

David W. Dunham

NQrthem-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 IOTA'S prediction
version 80M and 80N by a few tenths of an arc
second. and this is expected to continue during 1993.
You should adjust your coverage to expect anywhere
from no shift to a O:S southward shift of the shddow,
using the vertical scale on the left side of your
ACLPPP profile. I would recommend aiming for a
location 0:3 south of the most interesting part of the
profile (that is, the horizonal line that is closest, say
within on of, the most predicted profile points), but,
if this is within 0:7 of the highest mountain top on the
profile, you should be sure that someone observers
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 is best to try to cover a full arc
second of vertical distance, at least covering from
highest mountain top to either on south of it, or 0:3
south of the most interesting region. whichever is
farthest south.
SQy=Llimjm Dark-limb southern-limit waxing-

phase grazes near the lunar South Pole, in particular,
from Watts angles 165° to 180" when the profile
points are plotted as numbers from 3 to 7, have also
been shifting south, usually by 0:4 to O:S. These
events usually occur 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 for the smooth features usually found
in the northern polar regions. There is some evidence
that most of the southern Cassini region, where the
profile points are mostly plotted as numbers from 2 to
4, is all a little farther south (higher) than our current
ACLPPP predictions indicate, so this correction may
affect waning-phase grazes, also, to Watts angle 187".
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REPORTS OF ASTEROIDAL APPULSES AND CJCCULTATIQNS pmwmimn v , ( , 0 . . 0.0 ' 0 q I

__
lt_c :

jim Stamn

It you do not have a regional coordLnaEor who
forwards your repores, they 3houjd be 3ent eo me ac:
11781 N. joi Dr. Tuc3on, AZ 85737 USA. Name3
and addre88e3 of regional coorcLLnacor3 are gLven in
"From the Publimher" on Occu.lcacion Newsletter's
from page. All tjjne$ in thi3 report are UTC.

I have 3wnarized all of the reporu thac I have
received tor the last half of 1990 in Ehg following
two Eabje3 and 3ection of noE93, Table I 1L3t3 the
1990 daEe, minor planet, occulted 3Ear, ID3 of
3ucce38ful ob8erver3, and references to any notem
Table 2 U3e3 che ob3erver'3 ID, name, nearmt town

to locaUon of obmrvaUon, country (Lnclude3 3Eace
or province for North America and Au3trajia),and the

toEal number of ob3ervauon3 made in the period.
The noEe3 3ecELon detailm Eho3e evenc3 Ehac Lncluded

posLtive ob3ervauon$, or other 3ignificanE

LntormaUon that could noc be repo«ed in the
tablem I am not including noce3 on Eho3e
ob30rvacion3 thae may have been 3puriou3 unle33
th0re Ls som 3ort of confirmaUon, or the fact chat
3omething may have happened Ls relevanc co anoEher
obmrvaUon. Imtead, I will place an a3ceri3k (')
in EM Notes colwnn to Lndicace thac I have received
a report with more chan a "no evenm .........." Ln Le.

1 !' ' '""1'&LAaauau~AM~Qrm|nr1nn¶"

Sep 16 121 Hermione
sep 2? 689 Uta
Sep 2Q 19 Forc UM

Sep 29 19 Forcuna

Sep 29 160 Um
$%) JO A N~uga

)C 2350
SAO 14630J

AQCJ ·22" 062J

AQCJ ·22" 064J

Ucjcv 5951
m 163983

ino jUmer PIgh0t
jul q2 0 Flom
jul 0q 176 Idm

cat 8t0r

m 106003
KXJ ol6' 2602

jul 06 6 » 120195
jul 09 J9 UetlUa m 119674
jul 09 0 Flora LldcV $900
jUl IQ lX Phlj~l0 UckV 20OJ

" jul 10 86 ~J0 UckV 5597
jul 12 590 Qccavla UcjcV m
jul 14 224 m 18J67S

. jul IS j jIm = -or 18622 jul 19 679 nx UckV 6943

I jul 20 m wojm m 109J96
jul 28 8 Flor& Dq -22" 454j

L jul 28 0 FlQr0 UckV 2309
jul 20 0 Flora sao 186216
jul 29 0 Flore m 106209
jul jl m TJllakl = +01' 2010
jul 31 qy Ntheu& sao 2091j7
AW 09 IQ mw m ·00" 2099
AW 09 679 EIW SAO 186J4J
AW IQ 06 ~1o UckV 16JJ
AW lj 516 m 109599
AW 19 m ~ AQCJ ·00' 2836
AW 2J 145 Adoona m 1294lj
Aug u 441 Bathllcle % 159572
s% 01 n Terpuaor0 aqq ·?9" 0640
SW 02 679 Pax m 186284
Sqp 0? 704 Ince rami a EJC 895087
sm 06 J77 Cam»nia AQCj ·0T 0045
m 07 Sol Urhlxldur m 190967
$qp 00 © Harmonia % 190308
$W 09 m MelMld Am ·12" 0311
s© 09 260 Hlmre0 LlckV 5ljl
SW ll » mualla m 16UU

Ob00rv0r0 Wot00

sNmhjEAMDI k
%8BulcanDgubt

GrcIelMddNelRuevqi

XcHucAnd

GrpGrt

DLK
~Up
ccxoveutvnbup&c
Stq=
Sta
Hqcmqlt i
HotHon
Dlk
Amsumk
ProVnbAMSmc
DaePmvhb
m

BlkStqAnclSm

BlkLapCU
DlkXq

2
Blkgry~
CcoOvoSM Kni
cooKnlovemvnb
Hue9nc
m

WabKel SamHonwei

GarTavLytChl

AM

9M

Daepro8lkLoasmc j

wld "

Kak

sta

sta

Sep JO 451 PaclonUa nc l047j4
oct 02 Flora jC ll8j6
oce 11 196 Phll~ja LJckV 6717
oce 14 5J7 Pauly ~ l890j4
oce 14 J06 Unlcu m l2062j
Occ 14 494 VLreu8 IM ·19" 0547
oct ?2 120 LajcMu3 aq'cj ns" OIlS
Occ 22 m Eunlkm m ·02" 12lj
Qcc 22 lj9 juewa AQCJ e07' 0061
oct 24 127 johanna SAO 189449
oce JO 8n Kl8unLa aqcj m" 1097
oce JO 661 CjoeUa AQO +j5' 056J
oct JO 506 Nrlon UckV 2928
Nov 12 © Echo AQCJ ·1J' 026J
Nov IS 704 Ineerwmla F7C 885701
Nov 17 924 Tbnl mo +09' 0488

Xov 17 216 Kkoµicra FlC 11.2 mag
Nov 19 5J7 Pauly SAO 189987
New 20 8j0 s0ruhlna aqo ·10" 0029

Nov 2J 32J 8rucla % l9j2$4
Nov 26 Cl4 PLai Am +08' 0147
Xc 04 31 Euphuroaryne AQCJ ·05' 1019
Dec 05 701 Orlola AQCj +18" 02J9
Dec 05 107 Camilla Ucjcv 2528
Kc 09 704 Ineeramia f7c 900107
Kc 10 451 Paclencla FJC 072jl
* 14 17 Theu8 LlckV 2j2l$
Kc IS 121 Hermione Arm.
* 1$ 121 HenUono Anon.
~ 19 m paelmcia = +00" OJ60
* 20 860 UrUna AQO ·3J' 02J7
* 25 m HorMone Arm.
Xc 28 121 HerMone EAC 180065
* Jl 20$ Martha CM ·0¢" 0190

DMKavSatsnw
cooove|mMLtsml
D[ID8BKOCKBB 4
MeuHjnMomaza]
BllBnngulDnD88
ErnFauWtHokHolKhl
muMlnl'qo8shmcvlr
seq
TamRttO0&MonGea
PryLyxChlwlmjoh
Dlk 5
see
CkmSmlBlnvnb
Yen

Sta
StaKrcSpc
Blk&ncAnd 6

7
BcjBDBBGcvGrcLQovql
Hen
Honstmnpal
QntOtlDuGen
PryScaManpaj
venHn$cUwWaj
BrrOtlFauFenFrb
GloGrcprcThm
Rel 0
smljoo
SmlvnhAouDt
1DuXejKjcn
Dik8lkAM
CooBln
Sta
Lap8lkSmc
D$BQjrL4n
GrhHonScaSaMar 9
CanGrc
Du
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AM
MMCvqD88GdlAnd '
G0a$ca
LiopBlk
BujOtlMoB
AouDCID88h]jMo8
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m
AM
m
mL
&m
Brh
Btt
&DC
DU
Bnr
Bin
Kin
Blk
Hc
m
Brr
M8
%8
Bil
8·y
&jJ
Cll
cu
aw
cim

obB0rv0r

Andermon, Peter

Arnaouc, w.
Baroni, Sandro

Barruexo, Jo80

Barthe8, jacquu

BarutteeU, Piocro
Bath, K.-L,.
B011OE, Lui8
Bmlor, jacky
Benclln,
Blane, D.
mnkgby, jIm
BjQBCO, julian
Bonnlmeqna, r.
Borru, vLncente
Bo8maer8, Karie
Bourqeol8, joan
Brll, Henk
Bryanc, Ken
Bulder, Henjc
callem, b.
Camillerl, Paul
Canal08, oscar
Candele, Bernard

Tom
The Gap
KUaa Sqhira
Mljano
Granada
caoum8
lm8a
EmmrMnqen
Gramda
varad08
Frelburq
Henly on Kllp
wandin
Zaraqoza
Douru8
Benlcarlo
BercMn
CIney
Urmna
Lanqwarrln
Zecerrrmc
Gene
Cobram
Plmoro
Solllu-Ponc

Couatry Wo.
Q~nu&nd - AU$12
TunlUa 2
Italy I
SpUn I
Franco I
Italy I
Germany I
spMn I
Franc0 1
Germany I
Souch Africa 2
victoria - AUS B
SpUn I
Bejqlin j
spUn 2
Bejqlin 1
Belqhn 4
NecMrland8 2
vlccorla - aus I
Netherland8 4
Bejqhxn I
vlctorla - AU$ I
SpUn I
Franc0 j
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cm
CM
Orb
Ccd
on
Dam
m
DSjC
m
Du
Em
ECv
Fau
Fdr
Fld
Fm
Nl
Glo
Gre
Gar
Gqn
Gm
GLp
H
Gcv
Grn
Grh
Girt
GCLL
Gth
Kw
Hak
Hol
Fkk
m
m
Hen

Fl¶t
Hut
lei
Jch
JCD
m
KoL
Kim
Kni
Ncc
Kfd
m
Nn
m
Krt
W
^
Lqn
im

Ln
Kim
Nn
m
Krx
Ma]
m
KLh
MM
Kit
Mm
Pkt
Kin
m
NU
Bed
~
m
Pal

Cavaqnio, Marco
Child, jack
Colmrbo, jLmondo
Cooper, Tim
DUttallah, k.
Dale, S.
mn, Frvd
D$cki% Robb
Dunham, Xvld W.
Du880f, RaymM
Ermt, chri8toph
£Hever, carju
Fauro, G.
F^r8pi01, mrtin
Feldmnn, J.-B.
rerna^8, j.
Foqlia, semlo
Gajjo, Vtcenzo
Garcia, joaquim
Garcfm, Rutm
Genove80, Marco
Geome, Anthony
GlqU, Paolo
=oc, Franck
Goncuveg, Rui
Gracias, Nuno
Graham, Frence8
Graham, Therou
Gualdoni, Carlo
Guenther, Elke
Hamy, Roger
Hauk, Rmre
Hojjmr, Gerc
Holler, Klau8
Hol]i8, Andrew
hoju, john
Honkw,Edward

Horgc, schmidt
Hutcheon
Klo, Antonio
johmon, Randy
jQO8t0, J.
Kau, U88jo
KMch, Lee
KJmnencie, R.
Knight, j.
Kocu8, Antal
Kohl, Ferdinand
Kohl, Mike
Kom-Klm, Attila
mir, b.
PUmtlow, Mike
Larkin, Patricia
imronc, Dirk
Le Guern, vincont
Loader, Brian

Ln0ma, Greg
MajuMar, T. K.
Mainly, Peter
Marti, jomp
Marx, Harald
tmairey, jean
xazalrey, PLerm
Michon, jean-Pol
Middleton, R.W.
Mitchell, 14.
Montoya, Mike
Morecei, stefano
Morlllon, Eric
Mckgeetaoul, Toutik
mi. R0ql8
merv. De Brno
Obgev. D0 MMbdon
Ov'0r~k, Danie
Paljer, IAFUY

Sormano
Table Mountain
Mqqio Calmbrta
E. RaM/Malmjane
Alger
pLeeermaritzburV
victoria
Gom
Gnmmit
Kalaa sqhira
Gnt
EJ8 HO8UJAC8
varm8
Freiburq
Dijon
Pedroqao PcKjUM7o
Lacona
Salerno
Umtoa
F'bntevldm
Tbr1no
salm
n8coia
vLllefranche/s.
u8boa

Ei08t pltuwrq
Ease pittumrq
Sormano
Freiburg
Concord
Portland
Gra8
Graz
Northwlch
Ruuejlton
Carneqi0
Ruuellton
FrUburq
SMldon/Warwick
Reqqio calabrla
Seattle
RUU
Bojy
mne
Gorenja Va8
Ean Rand
Balaconk0nege
Useer
wald
Salonta
Ljubljana
SLeqen
The min
~
villeneuve d'A.
Black Birch
Christchurch
Table ml.
Calcutta
Central
Ncmro
stuttgart
vernon
vernon
Nrment
Brlqhtlinq. Col.
Pennimeon
Nripom
Forjl
Llquqe
Alger
veniulew
8rm
Mmjdon
EaK Rand
Coneraj

Italy 2
California - USA 2
Italy I
s~m Africa 6
Algeria 7
South Africa 2
Brit. Col. - can I
NCw Zealand 7
Maryland - USA I
TtmtUa 12
Awtr1a 2
SpUn I
France J
Germany 1
France 1
Portugal I
Italy I
Italy I
Portugal 5
Uraquay I
Italy I
Oimqon - USA 2
Italy 2
France j
Portugal 2
Portugal I
Penn. - USA 2
Penn. - USA 1
Italy I
Germny I
n. carolina - USA1
oimqon - USA I
Awtria I
Auscria 2
UnttM Kingdom I
Penn. - USA 1

Penn. - USA 7
Germany 1
Queemland - AUS j
Italy j
Wuhinqton - USA 1
South Africa 1
Hungary 1
wlmconUn - USA I
YuqoUavla 1
South Africa 2
Hmqary 1
switzerland I
Switzerland 2
Ranania I
YuqoUavla 1
Germany 2
victoria - AUS 5
Belqhm 1
Frarm j

New Zealand I
California - USA 2
India I
Arizona - USA j
spUn I
Germany 1
France 1
Franco 1
France 1
United Kinqde I
SoUth Africa j
California - USA I
Italy I
Franco 2
Algeria 4
Franco 2
swiezerland I
France 2
South Africa 6
Arizona - USA j

pnn
Prr
Kjk
Por
Prc
ppj
Kd
Pry
Bit
R·p
Mn
Ftb
FVb
Rub
mi
sat
sin

Sau
=
&iik
Rrt
Sch
GnL
Snc
9tvb
Spl
spr
stq
m
&1t
sza
SZC
su
Tan
Tav
TU
TPn
T9o
Trl
Vtq
Vnb
\Rj1
Ibo
VBO
Yen

Vid
vIr
var
Yab
WiA
khk
Wb1b

WLd
wlm
W18
ktb
Za]

Pannier, UjU
pereira, Alfredo
nqulgki, Andrze]
porcU, Aniceto
Porcini,
pouplAmr, Alphonm
Promer, G.
Pryal, jLm
Ramn, Lajja
Rupadori, g.
Raudino, Paolo
Rotb, Rum
Rodriquez, F.
Rule Fernandez, j.
Ruiz Maso, S.
SajthoU8% Andrew
samojyk, G.

Saucer, chrigtot
Schnabel, Car]08
Schoervnakor, A.A.
Schoieen, Alex
Schwaenen, jean
Smlt, j.
%1th, Charlie
Smith, Scott
spell, jerzy
sprinqob, C
St. George, Lou
Stmn, jLm
sueemrlin, Pet0r
SzaN, Sandor
Szolcmrvyi, Gyorqy
SZOIIoU, Attila
Tattn, jeremy
Tav0r02, Gabriel
TeU, Luciano
Thmm, S.
Tl68oe, m.
Torrejl, sebama
van Balleqoy, E.
van Blomrmtein,P.
van Gegtel, jan
Van Loo, E.
van Soom, H.
Venable, Roger

vidal, joaquin
Voller, wolfgang
waraczymki, Sally
warner, Brian
weier, David
Weith-Knudsen, N
W¶18c, D.
Wh1dop, H.J.
William, Ernie
win, p.
wUbbena, E.K,
Zaleuak, Tama8

Gorlltz Germany I
Lbtoa portugal I
Wroclaw PolaM 1
Granada spMn I
Sajmrno Italy 2
Cimy hlqhn 1
pLeeermarltzbur'q South Africa 3
S0attl0/Ea8eon wuhinqton - USA 2
Granada SpUn 1
Bologna Italy I
Civitavecchia Italy I
victoria Brit. Col. - CAN 1
Sevilla smn i
saneander spMn I
Granada smn 1
Milllnqton New jergey - USA 1
Milwaukee
Gmenfteld wi8conun - usa 2
st. Marqar«hen Switzerland 1
Barmiom sµLn I
RMen NeeMlrland8 I

NecMriand8 1
6'Larcinelle Bejqhn I
Pretoria Souch Africa 7
wcxxlridge QueenUand - AUS14
Fultondale Alabaum - USA I
walbrzycn Poland I
Sieqen Germarvy 2
Auckland New Zealand 4
Tuaon Arizona - USA 14
Freiburq Germany I
Boly Hungary 2
Piliuzen Hungary I
Kecwc«me Hungary I
victoria Brit. Col. - CAN 1
Moncuvideo Uraquay I
Plmtola Italy 2
Aix-en-Prov. France I
villeneuvo cI'A. Franm 1
Barcelona SpUn i
Druten NetNrland8 1
simon's Town South Africa 6
ami Belqitn 4
CLney Belqhn 2
Gene Belqhn 1
wrens
Hard Labor Cr. S.P,
Ft. Gordon Georgia - USA 2
l4oneqrillo spUn 1
Grat Awtr1a I
Mu8jcc¶o Co. Park wSmconUn - USA I
Colorado sprlnqg colorado - USA 1
Brooklyn wL8congin - USA 1
Ti8vlldeleje Dervnark I
Lameria Souch Africa I
plerretotm Quebec - CAN 1
Table Mountain California - USA I
SE-CaE.-wav. Belgian 1
ooBeerhout NecNrlanM 1
Balatonkenme Hungary I

NOTES (jul-Dec 1990) :

1. jul (jun) IS juno. See (O.N. 5(4), p.93].
Thim L3 a corrected date.

2. Aug 09 Pax. See [O.N. 5(4), p.93].
Qbservem were:BejBatBffBg3BLnBltBniBnngno
BnrBrhBrrBrzB9cB$3cancnsCvgD39EtvFauFdrFgj
FldGcvGipGrcGrnGthHgtlelKfdKhlLgnMajMazMLh
MtiMttNelPorpplPrcPrrRdnRgpRuiSauScbSchSut
Sz1TrlTUNczVglVid.

3. Sep 07 Urhixidur. Dae repre3enc3 both S.
Dale and R. Dale.
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EARLY NEWS ABOUT LAST DECEMBER'S
TOTAL LUNAR ECLIPSE "

David W. Dunham

b

d

NOTES (Cont.) (juj-Dec 1990):

4, Sep 24 (19) Fortuna. See (O.N.5(4),p.93].

This is a corrected dace.

5. Sep 30 PaUentia. After playing back hi3

cape on Nov 07, Dik realized Eh,at he may

have seen somthing. His eyepiece had

togged, but he recorded a "definite" fading

of the star "by half its brightness." The

timeg obtained: D ac 15:25:26.8 and R at

15:28:04.7.

6. Oce 22 Eunike. Blk recorded a D at

18:03:07.6 and a R at 18:03:23.4 (No PEA

applied) from Long. E 145" 29' 37.4", Lat. S

37' 22' 36.1", Elev. 260 meters. This

3hitt3 the nominal paCh about 0.7 arcsec

south.

7. Oct 22 juewa. 3C observers (BgsBLIBnnBul

CllDssErnGLpHokKbjKlmKrELgnLntLooMrxpgkpnn

ShkSpiSprSzaTs1TsovbgVqlvsowbbwhkWls) from

25 3eacion3 moonitored chLg event, Wbb

reporced a po3Ltive event, with no oEher
information, and Dss may have seen

something.

8. Nov 17 KleQpacra. Harold Reitsema

recorded an 11.0 3ec. occultacion from

Dillon, Colorado.

9. Dec 09 Interamnia. See [O.N. 5(4), p.93].

Cor:ection: The observatLon cf AGKZ +18'0627 on

Mar 13, 1990 {O.N.5(4),p.93] by David Dunham

was from Westminster, Maryland.

P

5
k

t

L

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 1,
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 ot' 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 llth-magnitude stars just merged with the
Moon's edge without sharp events, like a bright-limb
occultation. That was my experience using my 20-cm
telescope with image-intensified video in New Jersey,
and also Wayne Warren's experience observing
visually with a 40-cm Cassegrain telescope at the
Goddard Space Flight Center Optical Facility. We
each timed about 15 occultations of mostly 9th and
lOth-magnitude stars. The geometry of the star tield
for us was such that most of the events were reappear-
ances. I had hoped to use the 6l-cm telescope at
Sperry Observatory, but other workers there and !
were unable to make a practical mechanical connection
of my video camera/intensifier with the telescope, so
I used my own telescope. The only graze that I 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 tQ low altitude and some thin cirrus clouds.
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IOTA

Th0 Int0rn&uonm] OccultationTimingAuociationwao
00e&bliohed to encourage and facilitato the obgerv&-
tton of occultatiom and ecUpoeo. It providm
predictiono for grazing occultatlom of 8tar8 by the
Moon and predictiom for occultationo of 8tar8 by

a0teroid0 and planetm information on oboerving
equipment and techniqu00, and report& to the membero
of oboervatiom mde. IOTA 10 a tax-exempt organi-
zationunder oection 509(a)(2) of the (USA) Internal

R0v0kju0 Code, and io incorporated in th0 otate of
Texam

The ON 18 Uj8 IOTA newoletter and io pubIAmhed
approximtely four timeo a year. It 10 aloo avail-
abl0 0epar&tmly to non-membero.

The officem of IOTA are:

Prmident David W. Dunham
Emcutive Vice PreUdent Paul Maley
Executive Secretary Rocky Harper
Secretary-Treaourer Craig and Terri McMaxiuo
VP for GramLng Occultation Serv1ceo joe Senne
VP for Planetary occ'n Service0 Jo0eph Carroll
VP for Lunar Occultation Serviceo walter Morgan
ON Editor joan Bixby Dunham
IOTA/European Section Preoident Haxw-joachim Bode
IOTA/E3 Secretary Eberhard Bredner
IO'TA/ES Tremurer Alfom Gabel
IOTA/ES Reoearch Cc Development Wolfgang Beigker
IOTA/E3 Public Relation8 Eberhard Rimdel

The Dunhanw maintain the occultatioq information
line at 301-474-4945. Me00&ge0 may aloo be left ad
that number. When updateo become available for
ammroidal occujtationo in the central U.S.A., the
informaeion can almo be obtained from either 708-
259-2376 (Chicago) or 713-488-6871 (Hou0ton).

Oboervero frm Europe and the Briti8h ioleo ohould
join IOTA/ES, oendirig DM 40.-- to the account
IOTA/ES; Bartold-Knau0t Straooe 8; 3000 Haxinover 91;
Po0tgiro Hanno'ver 555 829 - 303; bank-code-number
(Bankleitzahl) 250 100 JO. Full memberohip in
IOTA/ES includm the 0upplement for Europ0anob00rv-

erw (total and graUng occultatiom) and minor
planet occujtation data, including lmt-minute
predictiono, when available.

The addjreogeg for IOTA/ES are:

Eberhard Bredner
Ginoterweg 14
D-W-4730 Ahlen 4 (Dojkmrg)
Germany

Telephoneo (49- for Germany,
-2388-3658

Fax -2381-36770

Hano-joachim Bode
Barto]d-Knau0t-Str. 8
D-W-3000 Kalrujov0r 91
Germany

or 0- within Germany)
-511-424696
-511-23J112

Addrmoeo, membemhip and Bubocription ratem and
information on where to write for predictiom are
found on the front page.
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