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FROM THE PUBLISHER
This is the third issue of 1985,

When renewing, please give your name and address ex-
actly as they appear on your mailing label, so that
we can locate your file; if the label should be re-
visnd, tell us how it should be changed.

I'f you wish, you may use your VISA or MasterCard for
payments to I0TA; include the account number, the
expiration date, and your signature. Card users
must pay the full prices, which are shown below,
FOLLOWED BY THE DISCOUNT PRICES IN BRACKETS FOR THE
LSE OF THOSE PAYING BY CASH, CHECK, OR MONEY OQRDIR.

cwts oprice is $1.46[1.40)/ issue, or $5.73{5.50)/
vear [& dssues) inciuding first class surface mail-
ing. Back issues through voi. 2, No. 13 still are
priced at only $1.04{1.00]/issue; later issues at
$1.4601 .40, Air mail shipment of o.v. back issues
and subscriptions, if desired, is 47¢[45¢]/issue
(51.8801 B0])/year) extra, outside the U.5.A., Cana-
da, and Mexico. T0TA membership, subscription in-
cluded, io §11.46[11.00])/year for residents of North
america (including Mexico) and $16.67[16.00] for
others, to cover costs of overseas air mail. Tor
IOTA members, the following items are avajlable
without extra charqge; non-imembers pay $1.04[1.00] for
local circumstance (asteroidal accultation} predic-
tions, and 31.56[1.50] per grase Timit prediction.

fObservers from furope and the British Isles should
Join TOTA/ES, sending DM 50.-- to Hans-J. Bode, Rar-
tald-Knaust Str. 8, 3060 Hannover 91, German Federal
Republic.

IOTA NEWS
David W. Dunham

che third annual meeting of the International OGccul-
tation Timing Association will be held on Saturday,
linvember 16 from 10 am until 5 pm Central Standard
Time at the Armand Bayou Nature Center, Bo60O Bay Ar-
ra Blwd,, Clear lake City, Texas, U.S.A. Besides a
short hasiness session, there will be scientific
prosentations and discussions about grazing vceulta-
tions oheerved during 1985 {especially the Zubenel-
qenubiograzes in Texas in January and in Africa in
Mayv, and the Delta Scorpii graze in Arizanma in Ju-
tyl, ettempts ta observe pccultations by comets (es-
pecially the September 4th appulse by Comet Giacobi-
ni-Zinner}, and predictions for asteroidal, cometa-
ry, and lunar grazing cccultations in 1986, when

cvents involving Antares and the Pleiades begin,
[Mrections and other local information can he obh-
tained from Charles 1. Herold, 9207 Kirkmont, Hous-
ton, TX 77089, phone 713,484-2152 (home) or 928-2628
(work, often evenings). During 1986 {during which
elections will be held for I0TA offices for the fol-
lowing three years), the annual 10TA meeting might
be held in conjunction with the Texas Star Party,
and an T0TA session will be held during the Astro-
nomical League convention in Baltimore, Maryland,
early in Avgust.

Edwin Goffin recentiy <ent me a letter describing
some of the activity at the fourth Luropean Symposi-
um on Occultation Prajects (£.5.0.P, IV; see p. 744
of the last issue), and saying that Dr. Eberhard
Bredner, iamm, German Federal Republic, planned to
send a report about E.S.0.P. IV for publication in
o.~. We hope to receive it in time to include in
the next issue of o.n., planned for December.

lerton Stevens bas maintained [0TA's computerized
files diligently since the organization was estab-
lished in 1975, He updates these files from infor-
mation supplied by IOTA's treasurer {H. F. DaRn}l1)
and corresponding secretary {Mark Allman). The com-
puter files contain addresses, station data {geo-
graphical coordinates and travel radii for grazes),
and bhockkeeping information {whether o.x. suhscriber
only ar I0TA member, subscription or membership ex-
piration date, etc.), They are used to qeperate ad-
dress labels for o.x. and other I01A informational
mailings, and both labels and station data on 5™
cards, which are sent to the graze compuiors for
corputation and distribution of grazing occultation
predictions, and to the vice president for planetary
aoccultation services {Joseph Carroll) for computa-
tion and distribution of planctary and asteroidal
appuise and Tocal circumstance predictions. Toar the
past few years, Bert has wanted someone to take gver
this work, but this has not yet been possible, part-
Ty because his programs for updating the records,
and generating the address labeis and station cards,
are written in IBM assembier language for an 18" 38D
or 4341 computer. Although the transportability of
this system is difficult, the proliferation nf pep-
sonat computers makes other options possible.
one who owns (or has access to) a p.c., a printer
capable of printing labels, and a moder probahly
could write some simple programs (or modify <ome px-
isting address-label software} te do this important
job.  He or she could then generate the address la-
bels, and send station data via the modem and tele-
phone to those who needed it. For those who need
the data and don't have a telephone data-transfer
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capability, the data could he transmitted to our Ap-
nie, and T conld then upload the data to standard
maqnrtic tape for mafling.  Similarly, the current
INTA records rould be written to a standard magnetic
tape, and the contents transferred to disk here for
transmittal by telephone (or perhaps mailed on flop-
py disks) to your p.c. Mailing and teiephane ex-
penses of this work would be reimbursed by I0TA, If
yeu are interested in trying this, please contact me
at 2.0, Box 7488, Sitver Spring, MD 20007; U1.S.A.;
telephope 3071 ,585-088% 0 Berton Stevens will be very
arateful 1f a suitable system can he soet up elsewhere.

Generatinn predictions and articles for 1986 occul-
tations is keeping me busy, and will continue to do
soountil wo produce the next issue of o.y., which
will include predictions of planetary occultatinns
for 1986, We continue to make proqress with the oc-
cultation manual (see p. 243 of the Tast issue), and
will chow what we have <o far at the I0TA mecting on
Hoy. Y6th. After the prediction work is out of the
way, Lop priority will go towards the manual, so
that we can distribute a preliminary version {we
hope) about a month after the next issue of ~.n.
Then Towill turn ny attention to completing and dis-
trituting copies of the videotape of the 1984 May
Juth selar oclipse, and complete analysis of the oc-
coaltations by (¢) Pallas and (51} Nemausa in 1983,
and the Jubenelgenubhi grazes during the Tunar
aciipse last May. [ also need to create the merqged
star catalog tape for asteroidal occultation predic-
tions.

The Astronomy Bulletin Board System (ASTRRS)Y, main-
taired by .Tnan Bixby Dunham an our Apple T[+ comput-
oroin Silver Spring, MD, (phone 301,495-9062) was
deseribed on p. 244 of the last issue. The system
nas been upgraded and some ereors fixed. Also, we
nave put a surge orotector an the phone Tine and now
icave the system on all the time when we are not us-
ing the computer for other purposes, which is a 1it-
t1e Teas than half the time during evenings and
weebends . Those of yvou with computers or terminale
bowsders are encouraged to use the system, <ince
wir coan provide mare information with it than we can
putoin the recorded telephare message.  We may get a
separate phone Tine for the [0OTA spoken message
cervice which we maintain with our telephone answer-
ing machine {now on 301,585-0989), <o that would be-
come 2 full-time service, many callers are surorised
when tney call our number and we answer, rather than
let the messaage play.

Tary Murray, Georgetown, GA, has designed an [01A
memhershin card,  We will discuss this at the ICTA
reetim), where we probahly will recommend some
changes.  when these are agreed upen, Tony will gen-
erate the cards for distribution by DaBoll, perhaps
vilth the next issun of o w,

Or. Paul A Simon, Observatery of Paris-Meudon and
president of the Societe Astronomique de France
(A0 ). has proposed a B-day meeting, "Contrihu-
tiwn nf Amateur Astronomers to the Discovery of the
Lriverse M to be cosponsored by the Interpational

M tronomical Union and the International Union of
A-ateyr Astronomers, *to celebrate the hundredth an-
niveraary af the S.AF. The meceting would be held
it e oar o the last week of Aurgust, 1387, Perhaps a
dav ol that meeting {or halt a day) could be com-
bined with F.5.0.F. VI.

Some have heen uncertain of the meaning of "0-C"
fealled the residoual) in the residual sheets dis-
tributed by the Internatienal Lunar Occultation Uen-
tre (TLNC)Y.  The observed guantity (N} is the angu-
Tar separation from the center of the moon to the
star, as seen from the ohserver's lncatian and com-
puted using the best-svailable catalog data for the
star and the standard j=2 Tunar ephemeris, a11 oval-
vated at the time of observation. The calculated
auantity (£} is the anquiar semi-diameter of the
macn a5 seen from the nhserver’s locatinn plus the
Timb correction computed from Watis' charts of the
edce of the moon. The value given in the N-C column
is simply the difference, 0 minus C, in seconds of
arc ("), and is therefore the residual ervor, or
just the residual. tbrreors in the Tunar ephereris,
star nosition, and Timb correction all contribute to
the residual, usually more than the uncertainty of
the abserver's timing, If a value of 9.99 ar -9.95%
15 given, the actual residual is prebably much lara-
er, prebably due to an error in the date, hour, min-
ule, or star number, and the observer should check
all of these data, on [LOC's Tisting, nn & copy of
his report, and in the predictions, and send any re-
visions to ILOC for reprocessing.  Residuals with
absnlute values greater than 2V0 are rare, so data
for ebservations whose (0-C's have larger ahcolute
values alsn should be checked. TLOC recently dis-
tributed residual Tists for 1983 timings.

The U.5. Internal Revernue Seorvice recenily announced
that effective January 1, 1985, the tax deductible
standard mileage rate for use of a versonal car in
connection with charitabie activities is 17¢ per
mile, up 3¢ nver the 1834 rate. Hse the new rate
for calculating your deductible mileage expenses for
1985 occultation trips.

DIVISION OF PLAMETARY SUIFRCES HFWS
[tavid W. Dunham

The 17th annual meeting of the American Actronomical
Sucivty's Division of Planetary Sciences met in [ai-
timere, MD, from 1955 Octobor 22 Hovembrere 00 ]
attended seasians on comets, asteroids, and Jovian
satellites. Abstracts {except for a few jate pa-
pers) were published in rell. Amer. Ascron. ool T
(3). Just a fow of the highlights can be qive

here.  Comet Giacobini-/inner was studied extensive-
ly in early September, around tre time of the ICE
spacreraft flyby. H, Campins and others report that
infrared measurements indicated significantly more
dust than ICE encountered; the giscrepanuy has not
been resolved.

W, Sinton and others Tocated several voloanoes on lo
to 20 km from timings of infrared photoelectric da-
ta when 1o was occulted by one of the other Galilean
satellites,  Approximate temperatures could ba de-
rived from simultaneous measurements at difforert
wavelengths, and the radiating ares (diameter & <3
km} of one volcann was determined,

R, Millis and 23 other authors qave a papes an the
diameler of {1) Ceres determined from twelve proton-
lectric measurements of the 1984 Nnvember 13*h or-
cultation of B.D. +R7 471, The diamwter wis foual
to he 396 5 kmy in qood agreement with vecent in
frared determinations. When combined with Cerey!
mass, the density was found to be 7.6 +0.1 agm/oe’,
the visual geometric albedo was D.069.



&. Terrile and B. Smith used a coronagraphic device
to search for faint satellites or material near (29)
Amphitrite, a flyhy target of the Galileo space-
craft, as reported in a late paper. Light from Am-
phitrite was hlocked out to 5" or 7500 km. The
search ruled out the existence of kilometer-sized
satellites beyond the edge of the coronagraph. A
similar search was reported by J. Gradie and €. Pil-
cher, with similar results. S. Weidenschilling did
a stahility analysis of asteroidal binary models
used to explain lightcurves, and found that only the
models for (63), (216), and (624} were stable.
Weidenschilling safd that most of the lightcurves
could not be easily distinguished from those of sin-
qle ellipsoidal models. P. Hut and P. Weissman made
some estimates of the sizes and separation of the
pair of asteroids or comets that apparently created
Clearwater Lakes in Canada, and noted that a further
study of the statistics of double craters may allow
estimation of the fraction of these objects that are
binary.

In separate late papers, F. Vilas and W. Hubbard,
and B. Sicardy et «!/., reported on observations of
the 1985 Aug. 20 occultation of a bright (K = 6.4)
infrared star by Neptune. HNeptune occulted the star
centrally, and a central flash was recorded at both
£SO and CTI0 in Chile, but not in Hawaii. 1-second
drops of about 16% were simultanegusily recorded at
3:44 UT at ESO and CTIO, at a distance of just over
three Neptune radii.

GRAZING OCCULTATIONS
Bon Stockbauer

Reports of successful Tunar grazing occultations
should be sent to me at 2846 Mayflower Landing: Web-
slter, TX 77598; U.S.A. Alsc sending & copy to ILOC
is greatly appreciated; their address is: Interna-
tional Lunar Occultation Centre; Geodesy and Geo-
physics Division: Hydrographic Department; Tsukiji-
L, Chuo-fu; Tokyo, 104 Japan.

Included in this article is a table of graze reports
received since the last newsletter. Here is an ex-
planation of its format

Mo = month

Uy - dav. A"V following the date indicates that
a videorecording was obtained; "P" indicates a pho-
toelectric abservatiaon,

Star Number = ZU {Robertson) if 4 digits, or SAQ if
6 digits.

Mag - magnitude

2 Snl = percent sunlit ("+" is waxing, "-" is wan-
ing.)

CA = cusp angle

Location - settlement or prominent feature closest
to the expedition

# Sta - number of stations reporting data, possibly
including ane station reporting a miss

#Im = total number of timings for whole expedition
S5 = best Sky Stability reported by any station

Ap cm - smallest aperture (centimeters) reporting
the best stability

Organizer = expedition leader

5t = shift ohserved, in tenths of seconds (N =
north S south}

WA = Watts angle of the average of all events

b = latitude libration in tenths of a degree

It is becoming apparent that northern-limit waning-
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phase (and possibly waxing-phase) grazes are showing
consistent north shifts of several tenths of a sec-
ond; see p. 276.

Expedition leaders should he aware that an accasion-
al large shift can occur due to a poorly determined
star position. This happened to several expeditions
for the graze of SAQ 128661 on 1985 June 11, report-
ed in the last issue; the positional data for this
star were from the old Albany General Catalog (whose
positions at current epochs are often in error hy
larqe amounts) and there had been no previous occul-
tation observations. While most observers dislike a
long occultation as much as & miss, these deep sta-
tions are guite important in situations like this.

1 believe that there is some confusion about the
definition of the shift value, especially its units.
It is the number of seconds of arc that the moon's
shadow shifted on the ground as subtended at the
moon's distance. This is the scale running down the
left side of the profiles; the VPS given on the pro-
file converts seconds of arc to miles (or kilome-
ters). A minor shift would be about QV1, and a ma-
jor one would be about 1U(, to provide two examples.
Some observers may have reported yeodetic seconds of
latitude or longitude on the ground. This easily
could produce a 100" shift, which would be impos-
sibly large (At least, I hope I never get a 100"
shift!}. I'mstill waiting for clarification of a
situation 1ike this for the graze of ZC 1290 near
Hoernerstown, PA, on 1985 April 28.

The profile piotting program cannot display the pre-
dicted 1imit if it is scaled off the top or bottom
of the profile display area. The top and bottom
borders loock very much like the predicted limit, and
it is especially easy to be fooled if the limit is
scaled off by only one printer line.

Please use the ILOC reporting forms even if you have
a supply of the old "University of Texas™ forms on
hand. The problem is that if the old forms are
used, they have to be transcribed to the new ones so
that ILGC can process the data. and [ am the person
who will wind up having to do the task! 1 volun-
teered to do this for a 4-inch stack nf reports seyv-
eral years ago; it took months, and bordered on be-
ing the most boring job of my 1ife., but I sure got
familiar with the new format! Some have complained
about the new forms, but once their format is
learned, they have quite a few advantages over the
old ones.

The project to put the graze 1ists into machine-
readable form has made little progress, due mostly
to the magnitude of the effort. I figure that there
are about 1,500 past grazes to do, at 80 characters
each, and the project must continue as new lists ap-
pear. David Dunham devised a format which expedites
the project, in that it is virtually identical to
the published format, i.e., the lists need not be
put on keypunch foarms, and can be used directly.
Please contact David if you could help with this
project. The data can be punched on 1BM cards or
punched at a terminal to a disk file and copied to a
standard 9-track computer tape. A personal computer
also might be used for this project; the chances for
successful transmission would he qreatest if the
p.c. has a modem for telephone transmittal of ASCII
files. Let David know what hardware you could use
for this work, to see whether the data actually can
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be transmitted. Star X

Mo Dy Mumber Mag Snl  CA
If more than one person
vrganizes a graze, who 1983
snnutd be listed as the 223 0946 3.2 7Ht =15
expedition leader? Da-
vid Nunham's rule of 1984
tnyab was always "whoev- 13 0404 5.2 67+ 115
er scales the coordi- 122 1702 4.2 BO- 45
nates,"  However, com- VA 0106 €£.8 21+
pared to other aspects 3 8 0505 7.0 29+ 85
uf a large pxpedition, 10 28 185637 8.9 18+ 58
this can be relatively 11 16 1484 3.6 47- 65
minor, especially if one
doesn't mind doing ft. 16835
The person who assigns 114 1973 6.5 49- %
stations at the graze 2 11 2053 4.6 64- S
site is also a logical 212 2233 5.547- 11§
choice. Perhaps mutual 301 0847 &.3 &7+ 4N
consent would just be 311y 2197 6.2 74- 135
hest. T'd like to see 4 28 1290 6.8 48+ 150
some suggestions dis- 5 8 2740 6.5 80- 9N
cussed in this column. 522 0852 5.0 4+-12S

b 27 139377 8.1 b+ 1IN

In Houston, we have been 707 3428 5.2 74- 19N
experimenting with how 7 12 093185 7.8 28- 16N
to assian abservers to 72 1891 4.4 39+ 13N
sites tor large efforts. 725 2014 7.8 81+ 1IN
The method must he fair, 727 2290 2.5 74+ 17N
pust not Cause last-min- Jo2IV 2290 2.5 Fhy 1FN
ute confusion, must not B 12 0869 7.2 21- N
teave large gaps in the # 17 077977 8.9 17- 17N
fence rue to "no-shows,” 812 077927 8.9 17- 17N
cto.  So far, we have 8 13 078957 /7.8 10- 17N
found no really good 9 5 093288 8.7 70- 200
soiution, and again, I'm 31?7 1408 7.4 7~ 134
open to Suggestions. 9 32 1408 7.4 7- 13N
[Cd: Suggestien: 1) 9 32 OBOBYS 7.7 7- 13N
lav out numbered station 10 7v 1093 6.4 48- 10N
markers for the maximum 10 7 1093 6.4 48- 9N
number of obhservers ex- mn 9 1363 5.2 27- 8N
pected, 7)) at assembly 109y 1363 5.2 27- 8N
time, use as many cards 10 9 1365 6.1 27- /N
of an ordinary deck as 10 G 1365 6.1 27- 7h
thrre are abservers 10 9y 1365 6.1 27- 7N

present, 1) decide which

stations will be manned by that number of oboervers:
3 using a pre-decided card-ranking system (does the
trey of hearts precede the four of spades or follow
the degce nf hearts; is the ace high or Inw?}, let
the giservers draw cards to determine their order
amnng the stations to be manned; %) if some observ-
erg are fnexperienced, hold two drawings, sn that
axpericnred ohservers alternate with inexperienced
ones. [ there are more than 52 observers, that's
tva sort of ditficult situation we'd Tike to have!]

Coeocf the more meonorable expeditions for co-organ-
‘zer [on Oliver and me will be the double graze of
woand 79 Cancri {70 1363 and 136%, respectively! on
1925 Ortnber 3. The paths of these two favorable
grazes crossed S0 miles northwest of Houston, near
the tiny <ettlement of Lewisville, and 35 stations
viere planned for it. With anly 30 minutes between
arazes, we did not want to move sites after the
first ann, Luckily, the roads provided coveraqe up
to the tops of the highest mountains for both, and
alng ;oite deep into the shadows., A pessimistic
wrather forecast kept 2all but 5 of the 35 grazers at
home, anad a warning of a novth shift prompted me to
Trave the main expedition and trave! west to cover £
Cancrr more Lo the north. [ had good weather there

# 8 S Ap
Location Sta Tm S ¢m Organizer St WA b
Tisvildeleje,Derk 7 9 1 17 N. P. Wieth-Knudsen 179 7

San Martin, CA 4 16 2 15 James H Van Nuland 0166 39
Cupertino, CA 153 20 James H Van Nuland 55181-64
Franksville, WI 4 12 1 25 Gerry Samolyk
Tisvildeleje,Denmk 3 15 1 6 K. P. Wieth-Knudsen 172 24
Judgeford, NZ 518 14 Tony Dodson 95178
Diamond Bar, CA 2 4 1 13 Donald S. Lynn 45186-67
V.enfagnes,Belgium 1 9 Jean Bourgeois 35194-22
Drehance, Belgium 6 12 Jean Schwaenen ZN194-12
Upper Hutt, NZ 15 44 10 Tony Dodson 0133
New Berlin, WI 10 32 2 15 Gerry Samolyk 3-32
Unper Hutt, HZ 9 27 11 Tony Dodsen ANIG5
Hoernerstown, PA 4 6 2 15 Robert Young 3-63
Hikurangi, N7 1 2 15 G. Hudson

McMillan Mine, AZ 1 4 2 15 Richard Nolthenius 75184-37
Klein, TX 3171 20 Donald L, Oliver N 12-18
Santiaqo Resv.,CA 5 40 1 8 Donald 5. Lynn 0343 64
Flat Lick, KY 111 215 Jim Stamm 343 6
Westford, CT 3 81 10 Philip Dombrowski 15-22
Royersford, A 1 0210 Clifford Bader S 13 -5
Gale, CA 111 1 20 David Werner 18 27
Asher, AL 9113 1 9 Gerry Rattley n1ze7
Crowthorn,Enqgland 6 62 1 J. Trott

Borden, TX 2 81 32 Logan Rimes 0345-45
Cat Sprinag, X 2 16 1 20 Don Stockbauer 0344-45
Shanksville, PA 1 6 15 Trancis Graham

Crablby, TX 1 21 20 Donald {. Oliver 15338 -b
Washington, DC 1 1 20 Jay Miller

Groenbett, MD 12 58 1 15 David Ounham ZN355-h4
Franklinville, 1L 1 4 2 20 Homer DaBoll TM355-63
Somerset, PA 2 10 1 20 David Dunham AN3E0-60
fast Hartland, CT 1 4 15 Philip Dombrowski

Buckhorn, TX 1 01 20 Don Stockbauer <3N355-67
Hempstead, TX 1 1¢ 1 36 Paul Maley ZNALG-6T
Buckhorn, TX 110 1 720 Den Stockbauer IN3L6-67
Lowisville, TX 2161 15 Dopald L. Oliver  ZN35H-67
Hemps tead, TX 1 071 36 Paul Maley 356-67

and got a miss on £ and 10 events con 79 Cancri, the

main expedition was ¢louded cut for £
for 79 Cancri.

events

but qgot 1k

Since we were forced to set

up directly adjacent to farm houses in Lewisville,
Non Oliver and I made friends with the residents on
the preliminary reconnaissance trips, this seems to
work much better than merely notifying the autnori-
tirs the night of the graze. One of the farmors,
/A-year-old John Jackson, says that his long life is
due to eating the aloe vera plant. Don 0liver had a
huge one in a pot that he offered to bring Mr. Jack-
saon the night of the graze. While sefting up his
cquipment, Don cut himself several times on the
plant's thorns, but unfortunately, in the rush, did
not think to rub some of the plant's famed juices on
the wounds to promote the healing process. Don has
dubbed the expedition the "alee vera extravagansa.”

David Dunham has net bhad time to unravel the data
obtained during the graze of 2 7 Librae at Hag Ab-
du¥lah, Sudan, last May. Also, he recently received
a large package of reports of the sguthern-limit
graze from M. 11, Overbeck.  We hope he will be ahle
ta provide summary information for these important
cvents for the graze table in the next issue. He
hopes to have a pretiminary anslysis of some of the



data, to obtain the lunar polar diameter, completed
in time for presentation at the I0TA meeting on No-
vember 16th,

Gerry Rattley notes that 48 events involved the pri-
mary and 65 the secondary star during the July 27th
qraze of 5 Scorpii (ZC 2290 = Dschubba} at Asher,

AZ. A record four videorerordings were made of this
qraze; three of them will he shown at the I0TA meet-
infg.  Unexpectedly, the secondary was about 073

north of the primary, making it easy to see events
of both components, in spite of the fact that the
sun was just setting at central graze time. Rattley
will submit a plot of the abserved profiles for the
stars for publication in & future issue, showing how
they can be moved to determine accurately the separ-
ation and position angle of the components. This
information has special value since this star was
used by Voyager [1 when it made the photopolarimeter

~J
~1
[&]

[fd: Shown here are pictorial representations of
the tnree grazes shown in the accompanying table as
having been led by Tony Dodson. At least two of the
drawings also were prepared by Dodson and are repro-
duced from the circular of the Royal Astronomical
Snciety of New Zealand, The source of the other
drawing is unknown to us. |
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:m af | curs at sunset atong a dashed curve, while
" ! disappearance 15 at sunrise alonn a curve of
; o g | alternating dots and dashes. We heve added
P 7 a legend to each map tndicating the phase of
! v the moon at the time of the event.
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GRAZING OLLULTAT[ON PREDICT[GNS

David W. Bunham

Tirrectroens to Southern~!imit Grars 'redicrions.
Observations during the tast couple of years have
shawn thal southern-limit waning-phase Cassini-re-
gron ngrazes generally are shifting about 0V% south.
Lonsequently, you should shift the observing range
M5 south of that predicted by the version 787 pro-
file for these cases, which can be recognized on the
ACLPPP profiles as consisting of predominantly 3's
and 4's (previously observed graze data). The Watts
angle range is 1807 to about 18R7, for latitude 17i-
brations less than -17 and for all longitude 1ibra-

tions. 0Only the pbserved-graze points {3's and 4's)
should be shifted south, if there are alsg *'s and
nther points, they should not be shifted. linless

the star is bright enough to observe against the
moun’s sunlit limb, these grazes always occur during
the waninn phases between full and new moon, and us-
ually accur from Novemher through March.

CorresctIon to Northern-limit draze
lon Storkbauer and | have noticed that most north-
crn-tivit arazes of northern-declination stars dur-
ing the last couple of years have shifted a small
arount north from the 78A profile prediction, an the
averaye. The actual averages are 0V30 north from 14

rodictions,

waxing-phase grazes and 925 north from 16 waning-
phase grazes. Consequently, we recommend shifling
the ACLPPP version 784 profile 03 north when plan-
ning to observe all northern-limit grazes with B D).
declination zones greater than +05 (generally stars
with 7.C. numbers less than 1600 or USHNO X numbers
less than 16500). These qrazes generally occur on
the dark limb from April through September, Since
inliyidual star position errors can have larger ef-
fucts, it is recommended that you scan the ahserved-
graze 1iat5 published in last November's, and later
issues Lo see whether a graze of the same star has
been ohserved.  If you find one, shift your prafile
by the amount given in the Shift colurn (if there s
an entry) rather than the average value of 073,
ohtain 2 more accurate prediction. There is some
evidence for a corresponding southward trend for
northern-limit southern-deciination stars, but there
are not enough recent observations of these evenis
te farm useful statistics.

P
e

Frror in ACLPPP P'rofiles for Some Multiple Stars.
For stars with double star codes of ¥, L, 1, ¥, X,
Y, 7, and §, the close components ahnu‘d hoth he
offset from a mean position {the center of 1ight})
between the two stars, rather than both off<et from
the primary star, as has been dore in Lthe past. |
discavered this error only recently, because most
close components for these double star codes are



separated by less than 0%3, causing a negligible er-
ror. The error affects all predictions for 1985 and
earlier, and for 1986 only for the A-region (north-
gantern U.5.A. and southern (uebec). The program
should he fixed for all ather regions for 1986 pre-
dictinns. The values for the primary component's
vertical and horizontal shifts qiven at the bottom
nt the profile will both be 0.0 if the error has
teen cormitted for these codes (note that these val-
nes should be 0.0 for the commen codes A and C, and
same athers) and will have non-zere values (as is
the case for code M and 0 doubles, and a few others,
already) if the error has been corrected. If the
error has been committed, there is no significant
error if the secondary is 1 or more magnitudes
fainter than the primary. If the stars are of com-
parable brightness and the absalute value for the
vertical shift for the secondary is greater than
02, you should shift the profiles for both compon-
ents by half of the secondary's vertical shift to-
wards the primary (north if the secondary's vertical
shift is negative, and south if it is positive}.
This should be done onty for the codes K, L, 1, V¥,
X, Y. 7, and §, although it is also recommended for
code & and € stars if the secondary and primary are
of comparable brightness, the secondary's separation
is 2"0 or less, and the secondary's vertical shift
absolute value is greater than 0Y3. As an example,
for a graze of ZC 1093 on October 7, the double star
code was 7, the primary and secondary magnitudes
were 7.18 and 7.23. and their vertical shifts were
0.0 and -1.29 miles (or -1703}, respectively. Since
the stars were nearly the same brightness, the pro-
files for heth components should be shifted north by
U5 or U.65 mile.

Mora raze Computors Neoded.,
changed ]obs

William Stein recently
and no longer has access to a large
computer in his new location. So now only four com-
putors are qgenerating and distributing all of I10TA's
arazing occultation predictions: Walter Morgan,

| iyvermers, CAL Joseph Senne, Rolla, MO; Tom Webber,
Auburn, WAL and 1. Hans-Joachim Bode, Hannover,
German Frderal Republic, continues this work for the
Curopean Section of I0TA.  Two or three more comput-
prs with access to mainframe computers would lighten
the burden on the rest of us, permitting earlier
distribution of predictions. The programs are writ-
ten in FORTRAN.  The longest program has about 2700
Tines, requires over 100K bhytes CPU to run, uses ten
I/0 files [most temporary disk files, an optional
tape input file, two card or standard %9-track
{FACDIC or ASCIT) tape output files, and three print
files]. Current versions of the program are run on
[BM 360, 370, 43471, or equivalent, and CDC 6600 or
equivalent, computers. The programs Once were run
aon a PNP computer, and they alsc probably could be
run oh a VAX, There will bhe several months for con-
version, since the predictions for most of 1986 al-
ready have been, or soon will be, completed (see be-
Tow). If you are interested in trying this work,
and if it looks as though you will have access to a
suitable computer for 3 or more years, write to me
at P.0. Box 7488, Silver Spring, MD 20907, U.S.A.

KA CMT enwersion at Hsyoe. The phasing out of
the Mii opvratlnq system on the IBM 4341 computer at
DEHEY, and the problems that this might cause for
TGTR, wers described in TOTA NEWS of the last issue.
Rogiylar use of MYT ended on October 1; the MYT sys-
test will he set up now only sporadically for special
use. The MVT system uses 8 CalComp disk drives, for
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which the maintenance contract was allowed to lapse
on October 1. If one of those drives malfunctions,
we will no longer be able to run the 78A version of
OCC, which has been the basis for I0TA's graze pre-
dictions (through the ACLPPP profiles) for several
years. If one drive fails, we still could run the
less accurate 80F OCC program until a second drive
fails. Van Flandern is working with Marie lukac and
me to fix the 880G version on CMS, but progress is
slow. Graze data for 1986 were distributed to the
computors in mid September, along with a notice en-
couraging them to compute the predictions for all of
1986 as soon as pessible. 1 hope it will be possi-
hie to make the (QCC runs needed for generating the
780 versicn profiles before one of the disk drives
fails., As of late October, OCC input data for most
of 1986 had been received at USNO from most of the
computors, and was run successfully with the 78A 0CC
after MVYT was reinstalied temporarily. The CalComp
disk drives probably will not be removed until Octo-
ber 1986, sa with Tuck, we may be able to continue
to use the 78A 0CC pragram until then.

PREDICTIONS OF ASTEROIDAL OCCULTATIONS
tEdwin Goffin and David W. Dunham

Goffin has combined the AGK3 and SAD star catalegs,
and compared them against ephemerides of all aster-
oids with diameters expected to be 40 km or larger,
to generate predictions of asteroidal occultations
during 1986. This will supplement the predictions
recently published by L. H. Wasserman, E. Bowell,
and R. MiTlis in "Occultations of Stars by Solar
System Objects. VI. {Occultations of Cataloy Stars
by Asteroids in 1986 and V987" in Astronomical Jour-
nai 90 (10}, p. 2124, Goffin has sent Dunham his
predictions for events outside of Lurcpe, and Ounham
will send them on to Jim Stamm to select the ones
which might be visible from North America for possi-
ble publication in o.v., and to distribute the oth-
ers to 10TA regianal coordinators elsewherc. Gof-
fin's searches overlapped into 1985, so some late
December events are included., Three of these events
predicted for North America are enclosed for oo w.
subscribers who live there. One on Dec. 23 involves
{9) Metis, unfortunately at an elongation from the
sun of 377, teo small to obtain an astrometric up-
date of the prediction. Roland Boninseqgna; rue de
Mariembourg, 33; 6381 Dourbes, Belgium, will dis-
tribute Goffin's predictions of European events to
[OTA/ES members. Larry Wassermann has also computed
and sent Dunham predictions of pccultations of stars
by the planets Mercury through Saturn: they supple-
ment the Tist published by D. Mink and A. Klempia in
"Predicted Occultations by Uranus, Neptune, and Plu-
to: 1985-1990" in astron. 7. 20 (9), p. 1894, 0Oh-
servable planetary cccultations from these lists
during 1986 will be published in the next issue.

Goffin says {and Dunham confirms) that the value
given to the right of km in the diam. line is actu-
ally twice the angular diameter; the km value is the
artual value in kilometers.

Unfortunately, the maximum durations (Max. dur.) giv-
en in Goffin's predicticns are wrong due te a pro-
gram error, For large asteroids, the values are us-
ually much smaller than the true maximum durations.
Roland Boninsegna discovered the error, which af-
fects all of the 1986, and the late December 1985
predictions. The true maximum duration in seconds



can be computed from the formula:

Diam. in km

.71

whore = i5 the horizontal parallax in arc seconds, .
is the apparent motion of the asteroid in arc sec-
onds per hour, and Diam. is the diameter of thec as-
ternid in kilometers, all obtained from the heading
information for each event. A simpler expression
could be used If the angular diameter of the aster-
oid were used, but that would give much Tess accura-
ry due to the fact that only one or two digits are
qiven for it, The constant 1.771 is the earth’s

Max. dur. = 7 x
i

eyuatarial radius in
kitometers divided by
3600, the number of
seconds per hour. As
an exanple, consider
the occultation of AGK3
+06° 1234 by (1456)
Salhanha on 1986 Janu-
ary 12. u is 21.94 arc
seconds per hour, Diam.
is 40,0 km, and 7w is
1.00 arc seconds, so
that Max. dur. is 3.09
seconds, not the given
value of 3.8, In this
case, the given value
is much closer to the
true value than is usu-
ally the case. Goffin
apologizes for the in-
convenience that this
causes, and the error
will be corrected for
future predictions.

Goffin alse has comput-
ed prediction of possi-
ble occultations (or
transits} of asteroids,
and published his list
in ey oaned Teleaonpe 70
(%), 4G4, Observations
nf such events could
have astrometric value.
One such event already
ray have heen ohserved
Ly chance, by Richard
Binzel at McBonald Ob-
servatory, TX. We will
not give any informa-
tion about it in o.m.
until Binzel's account
is puhblished in the as-
tronomical Jonrnal,
probably in the 1386
February issue. A
world map and finder
chart for the hest
event, cxpected to be
visible from southern
and western Africa and
the northern U.S.A.
from 0Oh 24m to 56Mm 1. T,
nn 1945 Dec. 18, are
giver in the ser arti-
cle. 17.3-mag. {317)
RPoxano will pass in
front of 13.5-magqg.
{790} Pretoria at 1950
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R.A. A0 54M2, pec. +19° 40:1.
the sun will be 168° and will be 917 Trom the 40i-
sunlit moon, An astrometric update might be obtained
for this event, in which case an updated prediction
will be available by telephoning the usual I0TA re-
corded messaqges for asteroidal occultation updates.
Another event, involving 16th-mag. (1137} Raissa and
15th-mag. {760} Massinga, occurred on 1985 Oct. 28,
possibly visible from Japan and eastern Siberia.
Unfortunately, the time was 87 550 U.T., several
hours before & total lunar eclipse, so moonlight
would have hindered observation of the asteroids and
their possible 0.25-mag. drop.
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ASTERQOIDAL APPULSE AND OCCULTATION OBSERVATIONS
Jim Stam

I have received several reports that were too late
to include in this article. They were sent to some-
ane olge, and although most were forwarded to me im-
niediately, some did not make it in time. They will
Le be included in my next article. Another reason
for delays is that observation reports are not on
familiar forms.  Although reports in the forin of
letters or notes will suffice, it helps me if they
are on any of the usual forms. These forms are
availahle from me, I0TA, and most of the coordina-
tors, My address is Rt. 13 Box 109; London, KY
au741; U.S.A.

(U0 Cerree and Bop. s 37, Now 13, 1984: (".N. 3
f12) #%0). tlarbara Jones, not Smith was the partner
of Ted Dunham (Grand Turk chord}. At the time of
the observation, Barbara was only to be a ‘Smith',
after she married J. Allyn Smith, the Melbourne
chard observer,

{07y Flotho and Sa0 [i0198, Fan 10, 1985: {o.w. i
12) 261, A, Manna at Minusio, Switzerland saw no
event, nor did & Italian observers: P. Baruffetti
and G. Pacifico at Massa, R. D Luca at Bolegna, and
twir Gr. Astr. Savonesi observers at Savona.

fLe) Hersilia and SA0 94422, Jan 18:

L {o.n, 2 (011)
230). P

Baruffetti saw no event at Massa, [taly.

(JEGE KEreusa and SAd 60442, san 19: Mo occultation
wis seen by R. De Bosscher at Evergem, Belgium, nor
hy P. Baruffetti at Massa, Italy.

1 ; rachester and SAC 95375, Jan 22: (U.N. 3
(1) Z500. H. Bulder saw no event at Zoelermeer,
Hetherlands, nor did Belgian observers C. Baetens at
Boechout, and R, De Bosscher at Evergem.

(402) chloe and anonymous star, Feb 16: 5ix Belgian
observers all recorded no events: C. Baetens and H.
Riemig at Boechout, R. Boninsegna at Dourbes, L.
Louys at Charneux, and Y. Thirionet and L. Zimmer-
mann at Brussels.

(7) Iris and SA0 94467, Feb 16: {o.n. 3 {12) ?51).
Roland Boninsegna reports that a record 28 stations
participated in this Eurcpean event. All but one
recorded misses: Belgium - Boninsegna, P. Matagne,
and 7. Przbylo at Dourbes; F. Ciette, A. Jorissen,
and L. Zimmermann at Brussels: W. Cocnen and I, Van
Camp at Waarlocs:; J-P. Heylen at Gozee;, L. Louys at
Charneux; B. Thooris at Wervik; C. Baetens at Boe-
chout; J. Bourgeois at Reux; R. De Bosscher at tver-
qgem;, P De Nayer at Sterrcbeek; J. Fruru at Merkoem;
J. Schwaenen at Marcinelle; and W. Verhaegen at Wet-
teren. fFrance - Halbwachs at Molsheim; R. Heidmann
at St. Maurice/Vernon; J. Lecacheux at Caen; S. Mak-
symowicz at Chapet; P. Mazalrey at Vernon; Bradel,
M. ODumont, and A. Figer at Paris; and the Meudon Ob-
servatory.  The Netherlands H. Bulder at 7oeter-
meer; and six observers led by J. Warmerdam at [m-
men.  Spain — P. Coleron, M. March, J. Tlia and J.
Marti at Mataro; and C. E. Torres at San Sebastian.
J. Barthes at Castres, France, reported an ovent un-
der unstable skies, and his observation was incon-
sistent with actual conditions.

(564) Dudu and a0 76544, reb 18. (o.w. 3 {12}
251). MNone of the following Furopean chservers de-
tected any events: Belgium - C. Baetens and M. Rir-
mig at Boechout; R. Boninsegna at Dourbes; L. Louys
at Charneux; Y. Thirionet and L. /immermann at Brus-
sels; B. Thooris at Wervik; R. De Bosscher at [ver-
qgem; F. Van Loo at Ttegem; and W. Verhaegen at Wet-
teren. France - 5. Maksymowicz at Chapet, P. Rous-
selot at Besancon: A, Figer at Paris; R. Mailler at
Pentailler; J. Viaile at La Rochelle; and the Meudon
Observatory. The Netheriands - H. Bulder at loeter-
meer. Italy F. Tulipani at Boalogna.
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(51 Nemapsa and 10.A-mag. star, Febh 19; (O.N. 2
(12} 251). MNo occultation was seen by H. Bulder at
7oetermeer, Netherlands, the Meudon Observatory, nor
by Belgian observers A. Lheureux and Y. Thirionet at
Brussels, and B. Thooris at Wervik,

(164} Marhesis and AGEY +13° 1117, wmar 12: {o.x. 3

£12) 252). Mo events were observed by C. Baetens at
Boshoek, Belgium, S. Maksymowicz at Moisson, France;
the Meudon Observatory; nor by Spanish observers J.

Ripera, A. Gomez, and D. Rodriguez at Madrid.

(198) Ampelia and SA0 77087, Mar 12: f(o.w. 3 {12)
Z42). Misses were reported by the Meudon Observato-
vy, and French observers S. Maksymowicz at Moisson
and R, Mailler at Pontailler, as well as by (. Bae-
tens at Boshoek, Belgium; and A. Gomez and D. Rodri-
quez at Madrid, Spain.

vars and 5A0 227319, Mar i7: 5. Maksymowicz recorded
an occultation at Moisson, france, but did not sup-
ply any details.

Pritel ien and anonymous star, Mar 17: French observ-
ers 5. Maksymowicz at Moisson, and R. Heidmann and
F. Mazalrey at Vernon recorded misses. P. Morel re-
ported an event at Saint Saulve, France, but it was
at the limit of visibility, and inconsistent with
the latest path determination, which placed the
event over Africa.

(722 alympiada and anonymous star, Apr 8: M.
March and J. Marti both report no event at Matero,
P

Spain.

(279} Sapientfa and SA0 139564, apr 15: (o.N. 3
{12) 252). [ltalian observers P. Baruffetti at Mas-
sa, and Ro Di Luca and F. Tulipani at Bolegna saw no
occultation, and none were detected from the Meudon
Ohservatory (France). We know from the previously
reported American cbservations that the actual path
crossed northern Africa.

fi2) Victoria and SAo 183095, apr 21: {o.n. 3 (12)
253). P. Hernanda and J. Soldevilla saw no event at
Yilanova, Spain,

(7400 Marloe and sao 138569, May 1. (o.n. 3 (12}
#53). Andrea Manna saw a 1.B-second occultation
around 23:37.

(1771) Makover and SA0 81369, May 2: (O.N. 2 “2)
253). MNegative observations were recorded by T. To-
hal at Vilanova, Spain, R. Heidmann and P. Mazelrecy
at Vernon, France, and S. Maksymowicz at Moisson,
france.

o) Ko gl RA0 98935, May 8 (O_N_ 3 (12)
2%3)Y. P, Hernando, P. Soler and J. Soldevilla saw
no occultation at Vilanova, Spain.

PATAY rappelia and SAQ 98974, May 20: (n.w. 1 (17)
243). Y. Thirionet saw no event at Brussels, bel-
nium, nor did T. Tobal at Vilanova. Spain.

cuatarnoand 34 Librae, May 21-24: Misses for this
close appulse predicted by J. Meeus were reported by
Frencn nteervers P Mazelrey at St. Sauveur, F. Tex-
irr at Marcilly, the Meudon Observatory, and the Pic
du Midi Observatory,

[Ladh) Adeona anpd SAQ 190822 = n Piscis Austrini A,

Jul 20: French observers F. Vaissiere and J. Royer
saw a miss from St-Etienne. J. Lecacheux recorded a
7.5-second extinction at Mentpellier, but has deter-
mined that it was due to clouds because the above-
mentioned observers were exactly at the same place
perpendicular to Adecna's motion. P. Mazalrey also
recorded a miss at Yernon, France. Other misses
were reported by Aloy Domenech at Sampsor, Spain, C.
Gualdoni at Mt. Penice, Italy, P. Rousselot at Jung-
fraujoch, Switzerland, and the Jungfraujoch Observa-
tory. An occultation was observed from La Paz, Bo-
livia: this and several South American miss observa-
ttons will be reported in my next article.

(21) Lutetia and SAO 93083 = 38 Arietis, Aug 9: I
cbserved no events from 07:00 to 07:15 at London,
KY. The star remained fairly steady, although foq
permitted only first-magnitude stars to be seen with
the naked eye. Benny Roberts also recorded no event
from 06:55 to 07:15 at Jackson, MS, as did David
Dunham from 07:08 to 07:14 at Silver Spring, MD.

(28} Bellona and SAO 74620, Aug 15: Luigi Baldinel-
11 and Stefano Trentini detected no photoelectric
event from 23:30 to 24:00 at Bologna, Italy.

{28) Bellona and SAC 162924, Aug 17: Ferruccio Gin-
elli saw no occultation from 21:25 to 21:59 at Fort-
aleza, Brazil. He saw the asteroid pass south of
the star, with the images joined between 21:40 and
21:50, at 500 power. Luigi Baldinelli, Muzzi, and
Norelli detected no photoelectric event from 21:21
to 21:40 at Bologna, Italy.

(1036) Genymed and SA0 18952, Aug 22:  Greg Lyzenga
saw no occultation from 07:36 to 08:06 at La Verne,
CA. The two images were fused together for about 4
minutes, centered on about 07:5%0, and the asteroid
appeared to pass slightly south of the star. Thomas
Langhans observed photoelectrically from 07:47:05 to
08:00:16 at San Bruno, CA. He recorded a larqer-
than-normal drop in count at 07:5}:18 (1-second in-
tegration period}. Benny Roberts saw no occultation
from (7:55 to 08:10 at Jackson, MS, and Paul Maley
and others in the Houston, TX, area also had a miss.

(230} Athamantis and SA0 108412, Aug 25: Three ex-
posures obtained with the 18-inch astrograph at Low-
ell Observatory were measured and Lhe results given
to David Dunham, who cemputed a path shift of 1713
scuth with time 2.5 min. early. Since the implied
path crossed Glacier National Park at 11:53 UT and
Vancouver, BC, at 11:54, Dunham phoned Richard Link-
letter, who notified several aobservers in the area.
The only report is from Howard Louth, Sedro Valley,
WA, who saw a miss, thinking that Athamantis passed
north of the star. That would he in agreement with
measurements of four Lick exposures, which implied a
path of 0748 S +0Y10, which passed just north of [d-
monton, Alberta, and crossed central British Colum-
bia, and just south of Japan and over southeastern
China on the other side of the Pacific Ncean.

(230) Athamantis and $A0 108346, sep ! Larry Was-
serman computed a path equivalent te 0"41 south from
the Aug 19 Lowell exposures. This was updated to
0°20 south #0925 based on additional plates taken
fug 24 and 25. Using these predictions, Dunham dis-
tributed a special notice to over 130 groups ard in-
dividual observers, most of whom were not already
subscribing to o.~. Unfortunately, even more Lowell
plates taken up to about Aug 28 gave very different



paths, leading the Lowell astronomers to conclude
that the new filter/plateholder combination for
their telescope was qiving slightly comatic images
which could not be measured accurately. As this is-
sue goes to press, these preblems had not been fixed
and Lowell remained astrometrically out of commis-
sion,

Fortunately, Arnold Klemola's measurements of the
Lick Aug 23rd plate {see Aug 25 above)} came to the
rescue.  They gave a path of 0Y28 north +0!12 {with
time 1.7 ain. early), passing just north of San
Francisco and Sacramento, CA, and north of everyone
to whom Dunham bad distributed the special notice.
Infortunately, it was mostly cloudy in the estimated
path in northern California, where Dunham had tele-
phoned many observers during the 24 hours preceding
the event. Using a 36-cm Schmidt-Cass. 2 km south-
east aof Loyalton, CA, at path 0V32 north, John West-
fall observed the only actual disappearance, at 04:
57:10.4. At 04:57:23 patchy clouds covered the
field for about a minute, and the star had reap-
peared when the field cleared. Duration was at
Teast 17.5 seconds. Richard Bochonko saw no event
at the University of Manitoba (0726 north), from 04:
51 to D4:57, so Dunham believes the path center was
probahly a little north of Loyalton (ca. 0935 N).

At Doone, €0, Walter Russell observed from 04:5%0 to
05:01, and saw much dimming due to clouds. A disap-
pearance at 04:54:15, lasting 1 to 1.5 second secmed
to be abrupt, and he feels that there was a possi-
bility of having observed a grazing occultation, but
rates the "the reliability of the gbservation as
low." HRohert Larenzo observed at Santa Monica, CA,
from 04:48 to 05:01, and saw a dimming of 0.2 magni-
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tude begin at 04:58:11.2. It lasted for 20 to 30
seconds, and there was no sudden increase in bright-
ness.  Brent Sorenson at Cedar City, UT, reported a
slight dinming {*..probably clouds"} for 1 to ? sec-
unds that began at 04:55:26. (louds dimmed Pat Wig-
gins' observation at Tooele, UT, at 04:58 and 05:01.
He began observing at 04:50, and saw the fmages
merge just after 04:52, and remain fused until just
before 05:03, when he finished. Greg Lyzenga esti-
mated closest approach at La Verne, CA, to be ap-
proximately 04:57. He could not determine side of
closest approach because the images remained coa-
lesced for about 8 minutes. Six other California
observers reported misses: Jim Young at Red Moun-
tain {(04:56 - 05:01}, Robert Moss at [ast Palo Alto,
Jim Yan Nuland at San Jose, Gene Harlan at the Lick
Observatory, Bill Owen at Altadena, and Don Macholz
at Grand Ranch Park.

(730} Athamantis and SAO 108726, cep 7. This star
was also on the Lick plate, and Dunham's calculation
gave a path of 0Y45 north with time 4.1 min. early.
Activities relating to G-7 {see p. 291) delayed this
calculation, so that Dunham was unable to notify ob-
servers in Aisia about the shift before the event.

(70) Panopaed and SA® 76770, Nov 5: Measurement of
three Lick Observatory cxposures shows that the path
is at 0928 south +0V20 with time correction 4.4 +0.4
minutes early., This path crosses the southern Baha-
mas at 03:28 UT, Cuba at 03:29, and the Yucatan Pen-
insula and Mexico a short distance south of Mexico
City at 03:30. Dunham telephoned cbhservers in Mexi-
co City and southernmost Florida, where the occulta-
tion could occur.

UPCUMING OCCULTATIONS BY COMETS
Navid W. Dunham

Mredictions of numerous occultations of stars by
comets Halley and Giacobini-Zinner {G-Z) were given
ir an article starting on p. 253 of the last issue.
the predicted paths of both comets are now a few to
several are seconds south of the ephemerides used to
calculate those predictions. 1 have generated new
occultation lists using International Halley Watch
(THEW) orbits #31 for G-7 and #28 for Halley, both
camputed at the end of September by D. Yeomans at
J.F.L. I have redone the A.C. search for Halley,
finding some new events and showing that some previ-
ausTy Tisted events now miss the earth's surface to
the south. I alse have included accultations of SAQ
stars in 1986 originally identified by £. Bowell and
L. Was=erman at Lowell. "Postdictions" are included
far some of the better events during October, 1In
that month, many observers were looking for Halley,
and it's possible that someone noticed cne of the
appul=es by chance.

The tables are similar to the ones in the last is-
sue, using "diameters™ of 50 and 100 km for G-7 and
Haltey, respectively.  See the article about obser-
vations of G-Z appulses (p. 291) for a discussion of
the probable smaller size of observable dimming.
When Halley is at its hrightest, it probably will
nave a dust production about ten times larger than
i-/ in early September, according to N, Divine. The
magnitudes given are considerably brighter than nuc-
lear magnitudes, to try to represent approximately
the total brightress in the near-nucleus region
which would contribute to the observability of the

expected magnitude drop. In late October, Paul Ma-
Tey estimated that Halley's nucleus is already near-
Iy tlth mag., rather brighter than my calcuiated
values. So the occultations of stars fainter than
tenth magnitude may be very difficult to observe.

Differences between Yeomans' and my ephemerides of
G-7 were discussed on p. 257 of the last issue. The
same problem exists with llalley, but it is qenerally
smaller; during 1985, the maximum difference amounts
to 0V23. The correct path is indicated by "YEOMANS®
on the regional maps. The updated {IHW2R) paths are
drawn in on S6ma's world maps, which are nnt availa-
ble for the now events not listed last time. Séwa's
mans were prepared with [HW 24 ephemeris data for
Halley used for the predictions in the last issue.
The times given on Soma’'s maps are a few minutes in
errar; use the times given in the table, since the
predicted time of the occultation using erbit THW 28
always will be within 2 minutes of the tabular time.
In the titles for the reqgional maps, iqnore the
"{?)" preceding the name "P/HALLEY." Maps for the
1986 events will be published in the next issue,
Finder charts have not been prepared for the now
Halley events since other charts published in sky
and Telescope and elsewhere should be adequate for
finding the comet. Once you find the cemet. ynu
should be able to find the tarqget star before the
occultation a short distance east of the nucleus.
The distance between the tarqet star and the nucleus
can be calculated from the motion in the second ta-
ble; muitiply the value there by 2.5 to get the rate
in arc seconds per wminute of time. SAQ 203904, oc-
culted on 1986 April 16, is a double star. The oc-
cultation of SAQ 179904 on April 24 occurs deep in
{(Text continues on page 783)
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Irn the tables, name G means Comet Giacobini-7inner; name H means Comet lialley.
from Table 1 to save space (seec the first paragraph of the text).
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the partial phases just before totality begins dur-
ing the lunar eclipse on April Z4.

Table £

COMET DATA
DATE  NAME DIAM RSOI
October, 198%

a G une he
19 H 0.09 270
20 i 0.10 269
20 i 0,10 268
21 H 0,10 266
! W g.12 254
£9 H 0,12 289
30 o 0.12 251
30 H 0.12 250

November, 1985

4 Ho 014 242

4 H 0,14 240

6 H o 0,15 238

7 Ho 0,15 235

7 Ho 0.6 235
10 H  0.16 23t
12 Ho 0,18 225
13 H  0.18 225
11 Ho .19 222
15 H  0.19 221
15 H 0.19 220
16 Ho 0.19 220
16 G 0.08 1)
i6 H 0.20 218
19 H  0.21 213
H H 0.21 213
21 H  0.21 209
27 H o 0.22 208
22 H 0.22 208
23 H 0.22 206
25 H  0.22 201
77 i 0.7 167
75 oo0.22 0 195

December, 1985

1 Ho .22 190

2 W0.22 189

4 Ho 0,21 185

4 Ho 0.2 184

7 Hoo0.20 179

7 H 0.0 178

9 Ho 0,19 175

9 Ho 0,19 174
11 H 0.18 170
19 G 0.07 16
15 H  0.16 162
26 H  0.13 141

January, 1986
11 G 9.06 48
March, 14986

3 G 0.04 108

28 Ho 0.23 14%
April, 1986

£ Ho .31 167

7 Ho 0.32 164
12 Hoo 0.33 174
13 H  0.32 176
14 H o 0.32 17¢
15 Ho 0,30 183
16 Ho .30 183
16 Ho D.30 183
& Wooo0.28 187
24 H 0,272 188
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254

2h?
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248
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197937
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224955
2245622
224173
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203904
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203363
179904

+?21 616

+20 531

KLH 1511
+15° 252
+t14 228

+12 114

+06 5207

-37 3133
+02 4634
-01 4309

-33 2858

-16 1427
-34132649

-45 R209
-46 8059
-45 6861
-44 6616
-42 6280
-38 8069
-38 8062
-38 8043
-34 8087
-25 8682

STELLAR DIAMETER

0.08

0.18

N 0.20
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The remainder of this article consists of figures
relating not only to the occultations listed here,
but also relating to astercoidal occultations. Ho
finder chart is published for 5.3-mag, SAD 130559
{Text continues overleaf)

COMPARISON DATA. APPARENT

m Time df 5 AGK3 No Shift Time R,A.  Dec.
I’ 2 0.25 Mos™s 10708
C 5 57.3 20 53
c 5 56.0 70 56
C 5 55.0 20 58
c 5816 21 07
c 537.0 21 32
¢ 5321 21 40
c 5316 21 41
c 530.2 21 43
c 511.1 22 04
c 507.2 27 07
¢ 500.6 22 1
c 3521 2216
C 4511 2216
c L4373 2218
XA N22° 405 0°24 o0 4 16.8 22 14
c 416.4 2213
c 4015 2203
¢ 3559 21 53
c 352.5 21 55
C 350.3 21 53
S 7 23.0 -33 31
C 34272 21 43
XA N20 295 3162 20 59
c 314.6 20 58
c 2 63,1 20 11
¢ 246.5 19 54
C 2 6506 19 50
c 2358 19 25
H 2 06.3 17 52
XA NG 160 141.7 16 20
A NS 1 13001 15 32
c 1031 13 3
XA N2 105 0561 12 57
c 0357 1119
c 0 34.0 11 06
C 5087 @ 4R
¢ 007.2 840
c 23 54.0 7 24
95 2 0.6 A NO6 3236 -0.11 -0.0 23 45.4 & 58
c 2337.0 5 45
S 6 51.5 -38 05
120 3 0.7 A NO3 2986 -0.24 0.1 2313.3 3 27
AS SO1 2752 0.35 0.2 22 31.9 0 &)
S 6166 -33 0%
5 6 17.2 <16 45
S 18 57.3 -34 17
5 16 55.7 -45 43
S 16 32.6 -45 3
S 14 28.2 -46 16
5 14 01.1 -44 58
5 13 28.2 -42 43
S 2 630 -39 23
G 12 52.5 -39 13
5 12 51.7 -39 10
5 12 19.9 -35 10
G N 269 -25 47
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{41 Capricorni), to be occulted on Nov. 27 by (651} Cu oy

Antikleia, since it already appears on the large- rj ] ]

field view at the top of p. 259 of the last issue. ey ;

41 Capricorni is the star near the left edge ¢f the AT

circled "+" marking the globular cluster M30. Paul W R 'I?W‘

Maley points sut that on the same page, the small RS
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In thre legends below and on page

fnonymous by P/ZH 1985 Nov 7, 19:23

Anonymious by /H 8% Nov 21, 15:11

285

289, P/H means Comet Halley, and P/G means Comet Giacobini-7Zinner
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Anonymaus by 2:59

Ancnymous by P/H 1985 Nov 22, 5:18  Anonymous by P/H 1685 Nov 27. 8:32
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David W. Dunham

Predictions of numerous possible cccultations by Comet Giacobi-
ni-Zinner (G-Z) were published in an article starting on p. 753
of the last issue. Several observers reported substantial dim-
mings {some photoelectric) or flickerings, but I believe that
all such reports might be due to terrestrial atmospheric varia-
tions, and none are clearly dus to extinction by cometary mater-
jal. Unfortumately, it is difficult to tell whether a dimming

is caused by the atmosphere cof the earth or of
the comet. Observers of future cometary events
should ohserve from pairs of stations in line
with the direction of motion of the occuitatiun
shadow, and separated by at least a few kilome-
ters (preferably far encugh apart to detect the
comet's motion from the difference in timing of
corresponding events} for confirmation. Reports
of future cometary appulses should be reported
to:  Jim Stamm; Route 13, Box 109 london, KY
407415 U.S.A.; phone 606.864-7763; he will in-
clude summaries of such reports in his regular
o.n. articles about asteroidal and planetary ap-
pulse and occultation observations.

Only appulses during the first half of September
have been reported. During this time, G-7 was
moving rapidly down rich Milky Way fields. It
was at its brightest, having passed through per-
ithelion on the Sth, and was visited by the In-
ternational Cometary Explorer (ICF}, the first
spacecraft to fly through a comet, seven days
later; see sky and Telescope 7¢ (5), 426. Qur-
ing most of Auqust, G-Z closely followed Inter-
national Halley Watch {IHW) orbit #19, used for
my predictions in the last issue. But late in
Auqust, G-7 veered south, as shown by the astro-
metric observations (especially an important
series measured by Berton Jones at Lick Obs.)
that were being rapidly reported to Donald Yeo-
mans at Jet Propulsion Laboratory (JIPL}. Yeo-
mans had difficulty in obtaining a nond fit tn
the latest ohservations with his standard orbit
model {including observations during two previ-
pus apparitions back to 1972). [Ir order
to gbtain a best prediction for extrapn-
lation of the path in the sky. needed
for our pcceltation prediction improve-
ment, he omitted the non-gravitational
parameters and used only the 1985 obser-
vations, calling this special scluticn
"Alpha," which T used to update the pre-
diction for the important September dth
occultation. In addition, I calculated
residuals myself, comparing the late
August Lick observations with orbit Ai-
pha, to determine an additional small
correction, Yeomans updated the ovhit
again on September 6 (using ohsorva-
tions, including some made at lick Ob-
servatory, throuqgh the 5th), the last
update for the ICT final tarnefing mar-
euver performed an Septomber &, and alco
computed a corresponding "Beta” orbtit
from the 1985 data alone for the tater
occultations. Early in October, Yeomans
used over 700 observations made from
1972 through 1985 September 28 to obtain
a definitive [HW orbit number 31, that
represented all of the astremeotric oh-
servations gquite well and could be wused
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for data analysis. Mean residuals for the G-Z #31
fit were around 1"0Q during September. Consequently,
[ belieyve that the actual position of G-7's nucleus
at any time in September differed from the position
calculated for that time from the [HW #31 orbital
elements by 0% or less. This corresponds to a lin-
ear error of +10 seconds. In mid August, Lick Qb-
servatory plates were taken of the star fields to be
crossed by G-Z during the first half of September,
ard Berton Jones measured accurate current positions
for most of the stars for which occultation predic-
tions were listed for early September in the last
issue, These positions were included in my final
updated predictions for the events. Their accuracy
was less than +0"7, negligible compared with uncer-
tainty in G-Z's position.

On p. 256 of the last issue, [ stated that the scale
of Nolthenius' visually observed dimming during an
occultation by the nucleus of Comet IRAS-Araki-Al-
cock was 20 km, and that G-I was perhaps twice as
small. Since this comparison is in linear distance,
the visual G-7 target would have been anly 10 km,
which would be traversed in only half a second. Mi-
chael A*Hearn, Univ. of Maryland, estimated a simi-
lar scale by extrapolating the results (2-3% dim-
ming) observed photoelectrically by Larson at Kitt
Peak when Comet Bowell passed about 600 km from the
line of sight to a star of about 15th magnitude.
Neil Divine at JPL computed a special dust model for
G-7 on Sept. 4, and calculated the resulting optical
depths (extinction factors) for a star whose line of
sight passes different distances from the nucleus in
different directions. The maximum depths he found
were even nore pessimistic than A'Hearn's and my es-
timates, as follows: Distance 2 km, max. depth
25 65 km, 0.10: 10 km, ©.05; 20 km, 0.02; 50 km,
0.07: and 100 km, 0.005. These fractions are virtu-
ally the same as the magnitude drop that would be
seen; keep in mind the time scale from the fact that
G-Z was moving about 20 km/second perpendicular to
ouy line of sight in early September. Divine sent
these calculations to me by Federal Express on Sept.
3. the afterngon of which I caught a flight to Salt
lLake City to observe the occultation on the 4th,
Even if [ had received Divine's calculations before
the event, [ wouldn't have changed my plans, since
it seemed that there could be errors in the model of
even more than an order of magnitude. Fred Scarf's
plasma-wave detector on ICE counted a maximum rate
of 1 hit per second on the spacecraft by micron-
sized dust particles as it flew through the tail of
G-Z 7800 km from the nucleus on Sept. 11. Divine
hasn't completed a planned detailed comparison of
Scarf's data with his model {when he does, we'll
publish the resutts here), but feels that it comes
close to confirming it, with the actual dust produc-
tion rate even slightly below his estimate. So it
is net surprising that the attempted occultation ob-
servatiens yielded no clear-cut evidence of dimming
by G-7, although some observers claimed to have seen
much larger drops {in depth and time} than could
have bLeen due to G-Z.

Observatinng of the individual events are discussed
betaw.  They are listed in chronclogical order, ex-
cept for the Sept. 4 event, that 1 will discuss last
since the largest effort was made for it.

Ceptesmber O, 107 emag, Star "A"2: The only informa-
tion I have about this event s a telex message sent
to Don Yeomans from Sutherland Observatory in South

Africa. They claimed to have photoelectrically re-
carded dimming of the tight of AGK3 N30™ 565 (5A0
58212 = B.D. 430° 944, mag. 8.2, spectral type AJ;
not in my Tist, but given in Lowell's prediction
Tist as a fairly wide miss} and wanted to know the
predicted time and distance of closest approach.
Since I already had the results of the well-abserved
appulse on the 4th, and other things were demanding
my attention as the ICE flyby drew near, I did not
pursye this until after the 11th. My calculated
closest approach of G-7Z to this star was greater
than 30" and occurred at 5:30 U.T., several minutes
after sunrise at Sutherland. However, there was 3
close appulse of star "A" that morning, with minimum
distance 2946 (834 km) at 3N 33M 065 U.T., according
to Jones' position for the star and the IHW #31 or-
bit. At the time, the altitudes of G-7 and the sun
were 237 and -17°. This is the star that probably
was monitored at Sutherland, but G-7 was quite far
north at the time, and never qot high enough above
the horizon for good photometric observations.

September 11, 10.7-mag. Star "F": Usitng the Beta
orbit corrected with the last Lick observations of
G-7, and the Lick position for the star, I calculat-
ed final corrections of 19 south for the path and
2.2 min. late for the time, relative to the orbhit
#19 - A.C. data used for the map on p. 267 of the
last issue. This resulted in a path passing near
Seattle, WA, at 9:12 U.T.; Milwaukee, WI, at 9:13;
and Washington, DC, 0.7 min., later. Ciouds hampered
most observers, and [ know 0f only two who monitored
the star. G. Samolyk reports that the star was mon-
itared from 9:09 to 9:20 U,7. at the Milwaukee As-
tronomical Society's ohservatory, saying that "A
substantizl dimming was cbserved as the comet passed
in front of the star, but no sudden drep was seen as
would be expected if the nucleus occulted the stav.®
At Silver Spring, MD, skies were partly cloudy that
morning, but 1 was fortunate to have z good break
from 9:11.4 . T. to 9:16 U.T., during which the
star's light appeared quite steady as seen with my
20-cm Schmidt-Cass. According to my calculations
with orbit #31, the actual path was at about 196
south (:0V5}, passing near Harrisburg and Lancaster,
PA, and Newark, DL. These calculations showed that
the closest approach distances were 227 km at 9:12.9
U.T. {alt. 46°) and 132 km at 9:13.5 U.T. {alt. 447)
for Milwaukee and Silver Spring, respectively.
Shortly after the observation, | drove to Gnddard
Space Flight Center, where I watched the activity
from the ICE control center as the first comet flyhy
took place, Tess than two hours after this appulse.

Septomber 13, 10.2-mag. Star 1" My final predic-
tion for this event was path 2'5 south and time 7.5
min. late, map on p. 263 of the last issue. This
path crossed Corpus Christi, TX, at 7:22.5 U.T. (low
altitude) and central Florida (passing near Tampa)
at 7:23. Dr. Terry Oswalt and 5. Panossian moni-
tored the appulse photoelectrically with a 36-cm
telescope under clear skies at the Florida I[nstitute
of Technoleay (F.1.7.) in Melbourne, L. 1Ia their
report, they incorrectly credit Loweli Observatory
with first identifying the event. They state: "The
event, observed through a 2.7 arc minute diaphragm
and V filter with 60msec sample rate, consists of
two bread symmetrical minima: the first centered on
7:26:36 UT of approximately 29-second duration, max-
imum 25% intensity drop; the second centered on
7:28:26 UT of approximately 72-second duration, max-
imum B% intensity drop." They speculate that the



first drop might be due to dust in the coma within
I km of the nucleus, while the second would repre-
sent about a 1700-km cut through the dust tail.
However, the nrbit #31 calculation shows that the
closest approach occcurred at 7:22.7 U.T., about five
minutes earlier than their first dimming, when the
star alt. was 287. The calculation also indicates
that the path passed only about 77 km north of Mel-
bourne. [f the F.1.T. dimmings were due to G-7,
they should have been observable from most of the
Florida peninsula. Unfortunately, nubody else moni-
tored this appulse, as far as [ know.

september 4, 6.2-mag. 530 58030: This occultation
was discovered by Ted Bowell and Larry Wasserman,
and information about it {and other cometary occul-
tations of SAO0 and AGK3 stars) was distributed by
the IHW in June. Much interest about the occulta-
tion was generated by a note in Sky and Telescope 70
(3}, 223; that issue had feature articles about G-7.
Since information gleaned from the accultation might
have influenced targeting decisions for ILE, observ-
ers were asked to phone in their preliminary results
soon after the event.

Fram the time that this event was first identified
until less than ten days before the event, it seemed
certain that this occultation could be observed only
from southern Canada. Astronomers at the University
of Maryland, Lowell Observatory, and the Massachu-
setts Institute of Technology pondered whether they
should chase this event with their portable photoe-
lectric telescopes. Realizing the low probability
for any one station of recording a significant drop
based on comparison with previous observations men-
tinned above, they decided that in order to ensure
success, they would all have to try it, and adopted
an all-pr-nothing attitude. They decided on noth-
inig, due to the unbudqgeted time and expense of
trucking their equipment so far, with possible prob-
lems at the border crossing. Unfortunately. there
is no mechanism for funding such efforts with Tess
than five months notice, although some rare and po-
tentially valuable occultation events, such as this
one, just can not be predicted that far in advance,
About a week before the event, it became clear that
G-/ was maving south of its earlier path, putting
the necultation path in the northern U.S.A.  Al-
though this decreased the travel costs, the profes-
sivnal astronomers did not change their minds, pri-
marily because the astrometric uncertainties re-
mained ton great to ensure success. Gene Harlan at
Lick Observatory planned to expose a large-field
plate on Sept. 2, the only date that the twe objects
would be close enough together and with enocugh time
to develop and measure the plate, and calculate an
improved prediction. Such a plate might have ena-
bled a prediction accuracy of '0Y2 or +«70 km, but
clouds prevented the observation. Unfortunately,
the Lowell 18-inch astroyraph, the only other tele-
scope capable of taking astrometrically accurate
wide-field plates, could not ke used due to plate-
holder and filter problems; even if those problems
had been overcome, the instrument was not capable of
obtaining a good image of an cbject moving as fast
as Comet Giacebini-Zinner.

in seite of these setbacks, [0TA decided to mount
what effurt they could, figuring that the extinction
estimates might be in error and that such a rare op-
portunity should not be passed up. Although chances
of success might be small, they were not zero. |1

prepared a special memo about the occultation and
distributed it to over 100 groups and individual ob-
servers, most of whom were not o.n. subscribers and
who lived in the area between 1" north and 2" south
on the map on p. 254 of the last issue.

The final prediction was computed using the Alpha
arbit and offset by 0"15 north according to an ex-
trapolation of the trend of Lick observations made
through August 29. Relative to the [BW #19 predic-
tion used for the map on p. 258 of the last issue,
this path was 2"0 south (estimated accuracy was
+("S) and the time correction 2.0 +0.4 min. late,
which meant that the opccultation would cceur 7:36 to
7:37 U.T. near San Francisce, CA; north of Salt Lake
City, UT; WY; SD; central MN; Upper MI; near Montre-
al, Que.; central ME; and southern Nova Scotia.

Unfortunately, widespread cloudiness prevented ob-
servation anywhere near the path east of WI; many
abservers in northern €A also were clouded out. Fog
hlanked much of W1, and high clouds were common in
SO, MN, and WI. Prime areas with clear skies were
northern UT, WY, and southern 10, where there are
few I0TA members. Several other amateurs in these
areas were encouraged to observe by telephone, and
five [OTA members caught flights to Salt Lake City
and Denver to set up four videp stations across the
path in a pattern to fill in the qaps in expected
fixed-site coverage.

According to THW orbit #31 and the Lick position for
the star, the path (stilt uncertain by «0"5 or 3180
km) passed north of where we expected it, at 1177
south relative to the orbit #19 prediction depicted
in the map in the last issur, with a fime correction
of 1.8 minutes late. Hnfortunately. few observers
were very close to this path, or a short distance
north of it (we were expecting coverage for this ar-
ea mostly by observers in the San Francisco - Sacra-
mento vicinity, but clouds moved in there onily an
hour beforehand). An observer in Pocatelle, 1D,
close to the corbit #31 path, tried to locate the
star, but failed. Accounts of 17 cbservers within
300 km of the path are listed below, from north to
south:

270 km north of 1ine, Bob Q'Connell, using a 36-cm
telescope, photoelectrically recorded only a gradual
increase in the star's brighiness from 7:35 to P:00
YT as it rose higher above his horizon at Kneeland
Airport near Eureka, CA. This is the only known
photoelectric recording within 300 km of the orbit
431 line. .

3 km north of line., Joseph Wallnvand saw no dim-
mings of the star at Christine, ND.

44 km south of line. [ observed visually with a 13-
cm telescope at a location 22 km northwest of Malad
City, ID. During 7:;35% UT, over a minute hefare pre-
dicted closest approach, 1 timed several flickerings
and rapid dimmings of the star's light which 1
thought might be due to the comet (probahly wishful
thinking, in retrospect).

60 km south. Jean Oupham and [ set up a 20-cm tele-
scope with video camera at a location 6 km rorthwest
of Malad City, I[D. and Joan recorded the appulse
from 7:31 to 7:40 UT. There were several flicker-
ings at various times, but none at times correspond-
ing to the ones I saw.



00 ke south.  John McGrath videorecorded some
Flivkering with a 9-cm telescope with image intensi-
fipr ncar Plymouth, UY.

o2 kmosouth., Paul Maley videorecorded several brief
dimmings with a 20-cm telescope ot Edgerton, WY.

PR km o south. Peter Manly videorecorded several
flickerings with a 9-cm telescope with image inten-
sifier near Corinne, UT.  Althouagh very close to Ma-
lew's path, there seem to be no coincidental events.
Rut hoth Maley and McGrath recorded some dinmings
near 7:36:3% 1T the durations were different. Man-
vy bas built a clever device, including a smali box
which he can move arpund his video display to keep
it contered on the star, to digitize his record. He
thinks that the resulting lightcurve looks 1ike at-
mospheric seeing variations. He may digitize parts
of the other video records to make a more detailed
toriparisun fur pussible coincidences. Manly and Mc-
Grath were assisted by Gary liptrot of Ogden, UT,
whom we Thank for letting us use his home as a base
for our aperations in northern UT and near Malad
City, UT,

198 km spruth.  Joseph Carroll, Minnetonka, MN, visu-
ally observed a dimming from about 7:35.8 to 7:37.5
U7, with maximum depth estimated at 0.5 to 1.0 maq.
G-Z moved nearly 2000 km in this time. £d Nye at
the nearby Lniv. of Minnesota decided anainst making
a photoelectric recording, saying that the night was
not photometric,

00 km south. A man with first name Jerome at White
lake, WI, Teft a phone message that "the star
Blinked oot 7:38:00 to 5 seconds later, possibly.”
tnfortunately, his last name was garbled, and we
have not been able to contact him, G-Z moved 120 km
in 5 seconds,

217 km south.,  Jeff Holverson observed visually with
A 33-cm Debsonian at Big Meuntain Pass, UT, north-
cast of Salt lake City. e said that seeing was
6711, and said that the star was 1.0 to 1.5 mag.
fairter than usual for 10 - 19 seconds. He didn't
time when this occurred, and saw the dimming just
when he returned to the evepiece after looking away
to et better dark-adapted.

219 km south. fat Wiggins observed visually with a
th-cm telescope at Tonele, UT, and saw no flicker-
inas, dimmings, or other varfations in the star's
Tight . This ohservation, with its proximity to the
three paths above, casts doubt on the dimmings
claimed by those observers.

In agditiun, there were reports from many chservers
ruch farther from the expectod path, most of whom
claimed to have seen no variation in the star's
Itakt = Phil Nicholson, Mike Skrutskie, and Tom
terbse obtained a photoelectiric recording with Cor-
nell University's 6l-cm telescops near [thaca, NY.
e arbit 43 path should have missed them by 14 or
4340 km. The sky was covered with thin cloud, pro-
ducing variable extinction of up to 50%. Others who
monitored the star include; Larry Baker, TX; Marvin
Jaldwin, s.e. IN; Garry Beard and Mike Turner, Car-
thage, M0, Bob Bryant, Phoenix, A7 {video); Bob Cad-
mus, Srinnell, TA {photoelectric), Lyman Carroll.
fFine Mtn. Ohservatory, UOR, Michael Crist, Burns, TN;
Robert Eiliott, near Fau Claire, W1 {less than 300
wm 5. of path, but thick fog prevented effective ob-

servation); John W, Gonzales, Hvattsville, M3; Ril)
Hathaway, Glendalce, MD. Lucien Kembale, Cochrane,
Alberta (noted that the star dimmed remarkably, per-
mitting viewing of G-7's «coma, from 7:38 to 7:40),
Richard Lines, Maycr, AZ; Craig McDouyle. Tampa, FL:
Tony Murray, Georgetown, GA; Allan Piarise, Harris-
burg, IL; Harold Povenmire, Ed Case, Roy Lee. and
Rabert Wood, Satellite Beach, FL; Gerry Rattley,
south of Phoenix, A7, at a site to observe a “unar
qraze the same night; Steve Rismiller, Milford, OH.
Basil Rowe, Cincinnati, OH [photoelectric); and Fred
West | Raoyal, MD,

On September £, 1 yave Robert Faraquhar and Malcomh
Miedner a summary of these observations before the
last mancuver to taryet 1CE to G-/ was perforned.
Since no large-scale dimming was confirmed, Niedner
feit that we did not have {o worry about ihe dust
hazard, and the mareuver was performed with the min-
imum amount of fuel needed for ICE to intersect
G-7's tail axis according to the latest THW orhit
429 Farqubar still worried about the dust, but
Hiedner turned out to be right. I thank all absery-
ers who reported their observaticns of the September
G-Z appulses so promptly,

ANNOUNCEMINT OF A NEW JOURNAL

We are in receipt of a lelter from MM Gérard Engen-
spieler;, "Association Internationale d'Astronaomie
Amateur"; Residence "le Pré Joly"™, RO680 HEBECOURT /
FRANCE.  Hle and his associates plan to publish "a
technical monthly magazine aboul solely the making
of observation's cquipement, used in amateur's set
...This magazine, whe will be diffused in the whole
world...will be published in English, German., Span-
ish and French. Like that, a Iot of modest amateurs
of astronomy will can realize their pian<...the maq-
azine will come out, under number 1, tha 6th Janu-
ary 1986." Those who wish further information
should contact MY [ggenspieler,

PLUTO-CHAROR MUTUAL OCCULTATIONS AND ECLIPSES
Edward F. Tedesco

Photoelectric observers with telescopes of ahout 1-
meter aperture or larger are encouraged to join a
Pluto-Charon Mutual Eclipse Season Lampaiqn. We
have formed an organizing committes to heip spread
word of the unique epportunity presented by the mu-
tual cclipse season. Coordination will bLe needed
similar to that provided by the Internaticral Halley
Watch for Halley's Comet, Many unique experiments
will be possible over the next several years, exper-
iments which it will not be possible to repeat for
over a century. Because each eclipse ovent vocurs
at essentially a unique geometry, and only ane event
in five will be observable from any given observa-
tory (not counting weather), the benefits of a nhe-
tometry campaign to define the eclipme light curves
are obvious. ihe eclipse seasen probably will last
through the summer of 1991 or 1992, a‘ter which a
special Pluto colloquium is proposed.  Some of the
U.5. members on the organizing committes are: Kick
Binzel, Univ. of Texas; Ted Bawell, Lowell Obs.,
bale Cruikshank, Univ. of Hawaii; Eleanor Helin,
J.P.L.; Brian Marsden, SAD; and Ken Seidelmann,
USHO.  For more information, please write to ae atl:
M5 183-501; Jet Propulsion Laboratory; 4800 Oak
Grove Ur.; Pasadena, CA 91103; U.5.A.



