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FROM THE PUBLISHER

For subscription purposes. this is the fourth and
final issue of 1989. It is the fourteenth issue of
Yolume 4,

Singe moying our headguarters to Topeka, we have been unable to re-

retablich pur VISA and MasterCard capability. Payments to IGTA
supald temporayaly be made anly in check, maney order, or cash

form. Yun cegld aee boan peogrens by phoning (9133232-3693.
1OTA menibersbyn dues, ancladieg oon. and ary supplements
for LS AL, Laneda, end Mexico 317,00
for all others to coyer nicher postal rates 22.0n
La subsoriptions (1 year o 4 iseues)
by surface marl
for .S A, Canada, and Mesicn: 1940
for a't sther, 40
by air [AD] mail”
far area "A"C 16,00
far arra "E"C 08
fur all other countries 20,00
Back 145urs ot cox by nurface mail
teovs 1Y through s 1 (13}, each 1.06
oot U14) thraugh one J {1, each 1.74
Jox. 4 (E) and Tater issues, each 3.50
fiack issues of o.x. by air (AD) mat)
oux. DT throush ;. & [13), each 1.45%
cox. 4 1) through aon. 4 (1), each S0
fLaod P21 and later dssues LI EH
There are <isteen issues per volume, all still available.

Although they are availasle to INTA members without charae,
members must opay for tnese jtems:
lutal ¢ircumstance [astercidal appulse) predictions {entire cur

non-

rent Tist tur wour location) 100
Grase limit and profile prediction {each graze] 1.5
Papersy caplaining the wwe atf the predictions 2.50

Asteraidal nocultation supplements will be available at extra cost:
for South Arerica throush Tgnacio Ferrin (Apartado 7005 Merida
5101-A: Venesuela), for Lurope through Roland Boninseqgna {Huv de
Mariembourg, 333 H-R3IB1 DOURBES; Erlgium) or IOTAJES {see botow!,
for southern Africa trrough M. 0. Overbeek (Box 217: tdenvale 1610,
Repubiic of South Africa), for Australia and New /e¢aland through
Graharw Blow {P.G. Box 2241; Wellington, New Zealand), and for Japan
thrnu?h Toshiu Hirose {1-13 Shimomaruke 1-chome; Ota-ku, Takyo 146,

Japan). Supplements for a1l ather areas will be available from Jim
Stamm (11781 N, Joi Drive, Tucson, AZ 85737, U.S.A_) by surface
mail at the Tow price of 1.18
or by air {AQ} mail at 1.96
Observers from Eurape and tne Gritish Isles showld join TOTA/LS.
sending DM 40.-- to the acoount [00A/ES; Bartold-Knaust Strasse B8

3000 Hannaver 91, Mostgire Hanpover 555 829 - 303, bank-code-number
{Bankleitzahl} 250 100 30. Full membership in [0TA/ES includes the
supplement for European obiervere {total and grazing occultaticns)
and minor planret occultatinn data, including last-minute predsic-
tions, when available. S alsn IGTASES News onop. 337,

P Single issue at 4 of price shown

S Price includes any supplements for North American gbservers.

- Kot available for 4.5.A., Canada, or Mexico

Y Area A" includes Central America, St. Pierre and Miguelon,
Caritbedan [3lands, Bahamas, Bermuda, Colombia, and Venezuela, If
desired, area "A" ohservers may order the North American supplement
by surface mail at $1.14, or by air {AQ) mail at $1.50.

Y Area "B includes the rest of South America, Mediterranmean Afri-
ca, and Lurope (except Estonia, Latvia, Lithuania, and U.S.5.R.).

I0TA NEWS
David W. Dunham

1989 TOTA Meeting. The 1985 annual meeting of I0TA
was held at the Lunar and Planetary Institute in
Houston, TX, as planned and announced on p. 321 of
the last issue. The executive secretary's report of
the meeting is given on p. 337. The triannual
election of officers was held, with the most
important change being that Craig and Terri McManus,
Topeka, K5, are now the secretary and treasurer; see
the masthead and their separate ncte on p. 337. We
should all appreciate their willingness to perform
this important service to I0TA, We wish them the
best in their efforts to streamline our operations
by their future attempts to perform many of Derald

Nye's and Joseph Senne's current duties. Please
give them your support.
Pieiades Predicticns in Next Issue. Unfortunately,

this issue is far behind schedute. It contains the
most time-critical information, especially my
predictions of occultations by Selar System objects
starting on p. 341. More information ¢n some of the
items mentioned only briefly wilil appear in the next
issue, which will probably be smaller than this
issue and follow it by only about 10 days, in order
to include details of the March 3rd Pleiades passage
{evening of March 2, local time) visibie from Canada
and the U.S5,A. (especially the northern states)
before that event. The March 3rd passage will also
be covered in the March issuye of Sky and Telescope.
Earlier, we had hoped to distribute this issue in
time for the February 9th total Tunar eclipse,
visible from the Eastern Hemisphere. But in mid-
January, it was clear that could not be done, so a
separate supplement about occultations during that
eclipse was mailed separately to IOTA and [QTA/ES
members, and to 0.N. subscibers, in the region of
visibility., In addition to the Pleiades passage
data, the next issuwe will contain recommended
corrections to current grazing occultation
predictions, and progress on the 1985 July 3rd
occultations of 28 Sagittarii by Saturn and Titan.

FRCM THE CO-EDITOR

Joan Bixby Dynham

Mr, DaBoll was unable to complete the prepration of
this issue of the Occultation Newsletter. Joan
Dunham published this issue and will publish the
next issue, Health permitting, Mr., DaBoll will
prepare the final issue of Volume 4,



North Americans who have expiration notices enclesed
with this issue should send their dues payment to
Topeka promptly, to ensure receipt of the next

issue before March 3. We hope to mail the next
issue on either February 24 or 26, so if you are a
Tittle late marling your payment, you might
telephone the McManuses at (913)232-3693 to let them
know you are renewing, so that a copy of the next
issue can be mailed to you.

If you have a contribution that you want to appear
10 the next issue, it must be received by Joan
Dunkam; 70048 Megan Lane; Greenbelt, MD 20770-3012;
USA by February 20. Telephone (301}474-4722 3f you
want to contribute something, and have not already
sent it. This issue and the next are being
assembled and distributed by Joan. We plan to
distribute the following issue, #16, in May or June;
contributions for it should be sent to H, F, DaBoll
at the address in the masthead. We are very
thankful for DaBoll's tremendous effort as editor
and compositor of this newsletter, and for the high
standards that he has established for 1t. He has
been 2ble to maintain these standards in spite of
surious problems during the last few years; we hope
that he recovers from his current illness in time to
produce tha last issue of this volume.

The McManuses nave a supply of back-issues of recent
1ssues of O.H.; all requests for back issues should
he sent to them. However, Derald Nye, Tucson, AZ,
now has the bulk of the back issues; we thank him
for sworing them for I0OTA.

My setbacks for this year's predictions (being two
months late with this issue, missing Sky and
JTelescope's deadline for my 1990 planetary
occultation article, not heing able to produce
supplements for any of the late 1989 Praesepe
passages) were caused mainly by a combination of
work for last August's Tunar eclipse and the
numerons trips that | made during the last half of
the year, Thinps should be better for 1991, partly
hecauyse fewer trips are planned this year, but
mainly because Sky and Telescope insists on having
my 1991 material to them by early September this
e Since 1 start generating I0TA prediction:
rer o fter that, the [0TA data for 1991 shouid Fo
distributed nearly two months earlier than they were
far 2490, To help meet the earlier schedule, |
would Tike to get some help with some of the
computer prediction work; some local help would be
especially helpfu?! and welcome.

Next I0TA Meeting. The 1990 IOTA meeling wil’
probably be held the weekend of August 18-19 in San
Antenio, TX, a good Tccation for the southern-limit
araze of Jupiter by a 5% moon, as shown on my map on
p. 69 of the January issue of Sky and Telescope.
Mare information aheat it will be in issue §16.
L-catalog Predictions from USNG. L- and P-catalog
total lunar occuitation predictions for 1990 were
distributed o ohservers on the U. S, Naval
Dbservatory's (USND's) active Yist in August-
Sapiember, 19893, and a special subset of these (good
Pr'aiader cawsacoes and the 1990 Tunar eclipses) were
sont to Fastorn Yemisphere 10TA and [0TA/ES members
for whom [ have -oordinates but who are not on

JSHOTe it in Tate January, Some observers are
confusing he Luo catalogs, uwspecially in North
Amer-ca, whers scorrect desianations were given for

some of the events in the chronological lists. USNO
reference numbers prefixed with P in the main
prediction Tist are stars from Eichhorn's Pleiades
catalog, while those prefixed with L are from the
1989 L-catalog, which gives extanded coverage for
particular areas of the sky, described in O.N. 4
{(11), 263-266 (1989 March). In the table on p. 265,
the Tast twe entries said "not yet in L'". Those
parts were added in May, and corrected in July,
1989; the L-No. ranges are 24201 - 24384 for the
1990 Aug. 6 lunar eclipse field and 24385 - 24935
for the 1983 Aug, 17 lunar eclipse field.

Occultation Videos. [ have received a few

requests for copies of some of the occultation
videotapes that have been mentioned in previous
issues. [ have created a Z-hour tape with the best
parts of the most interesting events recorded
through July 1989, and will sell a copy to those who
send a check or money order, for $10 payabie to me,
at 7006 Megan Lane; Greenbelt, WD 20770-3012; USA,
There s an additicnal charge of $100 for converting
from American NTSC format to & different format.

Any profits from this will be contributed to IOTA
and I0TA/ES (which recorded some of the events).

I cannot provide copies before March,

Requests for Magnetic Tapes, etc. With the
relentless pressure of preparing articles for Sky
and Telescope and other journals, and getting
redictions and newsletters to you, [ have had

ittle time to answer individual requests,
especially for star cataleogs on magnetic tape, some
requests for which are now even two years old. I
apologize for these intolerably long delays in
answering your letters and requests; I will make
every effort to fill them promptly after the March
Pleiades passage,

1983 PALLAS OCCULTATION PAPER TO BE PUBLISHED IN THE
ASTRONOMICAL JOURNAL

David W. Dunham and Joan Bixby Dunham

Qur paper about the 1983 May ?9 occultation of

1 Vulpeculae by (2) Pallas, with 44 co-authors, was
sent to the Astronomical Journal at the end of
November, It was recently accepted for publication,
and will appear in their May issue. [f you are one
of the co-authors, we need to know if you need more
than about 15 reprints. Regional coordinators will
be sent at least enough reprints to distribute to
all of the observers in their region who are
menticned in the article (this includes those who
reported a miss, and those who attempted the event
but were clouded out, as well as everyone who sent
in timings). If you sent a report of that
occultation or appulse to your regicnal coordinator,
and have moved since then, you should notify him of
your new address. The regional coordinatoers are all
at their 1983 addresses oxcept for Richard
Nolthenius, the coordinator for California, who is
now at Cabrille College, Aptos, CA 95003,

Next, we plan to complete analyses of, and submit
Jourrnal articles for publication, for the 1983
September occultation by (51) Nemausa, some other
observed astercidal occultations, and various
eclipses, especially those in China in 1887 and in
Sudan in 1985. QOther analyses need to be performed
as well; more local help for this is needed!



SECRETARY/TREASURER NEWS
Craig and Terri MeManus

As was stated in previous newsletters, we have
assumed the duties of Secretary and Treasurar from
Homer DaBolil. We received the materials from Homer
at the end of Jecember and have been very busy
sorting through renewals and updates, It is very
important that all correspondence cancerning
requests for grase data, membership renewal. graze
manuvals, observer information sheets and all NON-
EDITORIAL newsletter needs be addressed to us at the
address baelow. {EDITORIAL items continue to go
through Home JaBoll in St, Charles, IL.) We hope to
keep the sase high level of efficiency that Homer
had in updating and keeping current any and all
changes that you may have, However, we are new at
the job and ask for a 1ittle patience here at the
beginning. Part of your patience concerns the use
of MC and VISA to renew your memberships. At this
time we have nob secured permission from either of
Lhe two bank card centers in Kansas to open and
account, Ae hope to have this secured scon, but for
now renewals and other items that require purchase
need ta be done by check ar noney order in US funds.
We are sorry for the dinconvenience that this may
cause some of you. Pleawz hear with us.

If you =ove or change your observation site, please
send us updated coordinates to insure your receipt
of acecurate and usefyl prediztions.

Craig and Terri McManus
1177 Collins

Topeka, KS

66604-1524 USA

[O0TA/ES NEWS
Charhard Bredner

As secretary of the Purepean Section of [0TA, my
address remains: Astrag YHS Hamm; P.0O. Box 2449-41:
D-4700 Hamm 1; German Faderal Republic, The
telephone number there is 49-2381-172534, while the
fax number is 49-2381-36770, Please note my new
As secretary of the furopean Section of IOTK.Aﬁy
address remains: Astrag VHS Hamm; P.0. Box 2449-47;
D-4700 Hamm 1; German Federal Republic, The
telephone number there is 49-2381-172534, while the
fax number i: 45-2381-36770. Please note my new
home telephone number: 49-2381-31774; the old
number given on the TOTA/ES forms is no longer
valid. The DM 40 [0TA/ES dues should he paid only
by postal maney arder. If there is no other
possibility, you may send a check payable to me, but
in this case, you 7must nay M 530, vecause there are
expensive feas from thn hank, Perhaps a better
arrangement will be possible after IOTA/ES elects a
new treasurer at a reweling {ausserardentTiche
Mitgliederversammlans) nn March 24 in Hannover. Ffor
1formation about that meeting, contact Hans Bode at
the address given in "From the Publisher, or
telephone him at 49-571-424696,

Aley, contart Mr, Rode 1F you are interested in
jainang an 10TA/LS axpedition =f about 10 people io
travel to Siberia 15 observe tne total solar eclipse
of Jaly 22, “hee wsil Jjoin the I0TA and Kiev
Hrtvors by Goooe ry axpadition; see p. 354

,.
Ll

The 9th Eurcpean Symposium on Occultation Projecls
(ESOP IX) will be held in Jena, German Democratic
Repuhlic, August 24-28, Mr, Bode and [ will go to
tast Berlin on February 22-23 to start preparations.
Please let us know if you might be interested in
attending this meeting.

I0TA ANNUAL REPORT - 1989

Gary ), Nealis, Executive Secretary

The 1989 annual meeting of the Internaticnal
Occultation Timing Association was held on Dec. 16
at the Lunar and Planetary Institute, Houston, TX.
The mecting was called to order at 9:07 am CST by
president David Dunham. 15 members were present,
including the Dunhams from Greenbelt, MD; the
McManuses and Rex faston from Topeka, KS; Kent
Okasaki from San Jose, CA; and Robert Sandy fron
Blue Springs, MO; tha cthers warc all from the
Houston, TX, area, Officers present included David
Dunham, the McManuses, Paul Maley, and myself.

[OTA business was discussed first, Homer DaBoll's
treasurer's report was read; the [0TA halance was
about the same in late September, '389, as it was a
year earlier, showing that the dues increase at the
end of 1988 Fad the desired effect. The halance as
of the menting was about 31000, so no dues increase
was recormended,  Terri and Craig McManus discussed
the arrangerants that they were making for assuming
the job of secretary-Lreasurer; see Lheir article on
this page. Topcka member Richard Wilds will he
added Lo the new I0TA bank account signature list,
in case something happens to bath MeManuses. This
was approved.

At 9:30 Lhe nembership report was given by David
Ounham; there are nearly 300 members, about the sare
as last year., The secrelary-treasurer maintains the
afficial records, while Jerald Nye in Tucson, AZ,
maintatns Lhe compulerized records on an [BM PC
diskette, using instructions from the secretary-
treasuyrer,  Mye generatos address Tabels and files
of station data for predictions, as needed.

The election of nfficers bogan al G:40. A +fotal of
134 ballaty wore recaived by mail, 68 voted for t -
slate, 55 designated execulive soccretary Nealis as
proxy, 7 did both, 1 designated Don Stockbauer
praxy, 7 David Dunham, and 1 Homer DaBRoil. 7
members present who had nol mailed a ballot voted
for the <late. The slate of officers was unani-
meusly elected, with enough ballots to constitute .
valid olection by a wide margin, The officers for
the next three years are:

President:  David Dunham

Executive Vice President; Paul Maley

Executive Secretary: Gary Nealis

Secretary and Treasurer: Terri and Craig McManu-
V.P. for Grazing fcc'n Services: Joseph Senne
V.P. for Planetary Occ'n Services: Joseph Carro’
V.P. for Lunar Occ'n Services: Walter Morgan
Occultation Newsletter Editor: Homer DaBoll

A design for a lunar I0TA graze patch was passed
around; see Richard Wild's article on page 319.
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Oceultation manuals were discussed. IOTA's Preli-
minary Occultation Manual (POM) is tco long for some
purposes. David Dunham sent the McManuses a copy of
his one-page "Grazing Occultation Check List", which
may serve the purpose of a "quick guide". The
Dunhams solicited heip for finishing the incomplete
sections of POM, so that it might be published in
"final” form and distributed to all members.

Eclipses, and possihie expeditions for them, were
discussed starting at 10:10, The February 9th Tunar
eclipse was described. See p. 354 for information
on solar eclipses.

Starting at 11:20, Bob Sandy showed a Memorabilia
slide show dating from 1960 to the present. This
showed prazes, planetary and stellar occultations
{by the Moon}, and persocnnel and equipment for them,
It described the work of Dr, C. B. Watts, including
a description of Watts angle and its derivation, the
history of Tunar grazes, and early techniques. Then
different techniques of data reduction and plotting
of grazes were shown. Finally, pictures of aurorae
and several cartoons were shown. It provided a good
historical summary of a lot of what T0TA is about.

From noon to T3:30, attendies went to lunch at the
local Piccadilly Cafeteria., After this, Davig
Dunham discussed 1990 asteroidal occultations. The
data shown would be in the February issue of Sky and
Telescope. No occcultatieons are outstanding for
North America, with the brightest involving
Bth-magnitude stars.

Starting at 14:02, David discussed lunar grazes for
1990, Plots are in the January issues of Astronomy
and Sky and Telescope. On Aug. 18, Jupiter will be
occulted, with the southern limit crossing the San
Antonio and Houston areas. It is on the bright Timb
of a 5% sunlit waning Moon, near sunrise, and 4 days
after a Pleiades passage. Aug. 18-19 is the tenta-
tive 1950 meeting date (it must be in Texas) to
coincide with these events,

Starting at 14:29, David discussed 198G asteroidal
and Tunar occultation observations. Occultations by
Bamberga in March (when two short occultations near
the northern limit were apparently timed by an
abserver in Albuquerque), Emita in May in AZ and WI,
and Endymion and Eunomia in Australia in April were
described, On Aug. 17, double grazes {(at north and
south limits) during a total Tunar eclipse were
attempted in the Midlands of England, in Fgypt., and
in Kenya. Apparently, no attempt was actually made
in Kenya, and Bode's effort in Egypt was clouded
out. However, the England expeditions had excellent
skys and got many events. Two days later, the Vesta
occultation led to establishment of several stations
(National Geographic, Mational Science Foundation,
atc.) in Ecuador and French Guiana, with mixed
results. Derald Nye alse viewed a Eunomia occulta-—
tion from the Amazon in Movember. The September
nccultation by Hermentaria in s. Florida generated
one data point; there was no astrometric update. On
Dec. ?, an occultation by Helio occurred in parts of
IL, IN, and OH; it was c¢loudy in most other areas
along the path, IUrbana, IL, got a 1.5-second
gccultation. The July 3rd occultations of 28
Sagittarii, described in previous issues, were
discussed. Videstapes of these events, as well as
of several outstanding lunar events recorded during
the past year, were shown,

At 16:19, European section news was discussed. The
ESOP VIII meeting in Freiburg, German Federal
Republic, was described. See also p. 337.

Starting at 16:50, computer-related developements
were discussed., Tom Campbell has a Basic program
{EASYILOC) that searches its data base (map data),
generates plotting coordinates, and fills observa-
tion report forms, There is a new bulletin board
called PINET; see p. 339 Help was requested for
production of tables for total occultation
predictions and for automated generation of graze
raduction profiles.

Starting at 17:33, I0TA publications were discussed.
An article about the December 1387 Bamberga occulta-
tion, with heavy I0TA involvement, was published in
the Astron, J.. The large article about the 1983
May 29 Pallas cccultation was sent to the Astron.
Jd.. Articles are planned for other astercidal
occiultations and for eclipses. We need to publish

more to get help from professicnal groups.

At 17:56, the meeting adjourned. [ went home, but
several attendies continued discussions over dinner
at a nearby restaurant. Don Oliver described pro-
gress with his effort to generate graze expedition
sumnary ‘nformation from a USND graze observation
database including all observed events that predate
0.N. He needs help from David Dunham to overcome a
nroblem in a libration subroutine,

We thank the Lunar and Planetary Institute for use
of their facilities.

GRAZE PATCH
Richard E. Wilds

The Graze team of the Northeast Kansas Amateur
Astronomers' League would like to propose a patch
for IOTA graze observers., The patch was drawn by
Don Stotz of Dallas, Texas., It is a stunning multi-
colored view of the Moon going through the Pleiades.
The Moon ts a crescent with plenty of earthshine,
One of the Seven Sisters, Merope, is about to be
grazed by the northern limb of the Moon. At the
same time the Moon is about to occult the beautiful
chain of B-th magnitude stars just south of the main
cluster stars.

We have had very good prowth in our graze team in
Topeka, Kansas. One of the reasons has been the
reward of a pictoral reduction of a graze publicly
awarded to each observer at local astronomy groups
meetings., Since Messier certificates and Herschel
awards for deep sky observing have become popular,
we thought it might be worthwhile to have a shoulder
patch honoring grazes. The patch would be awarded
to any persor who has observed a graze.

The NEKAAL team is willing to arrange for the
patches and offer them to I0TA members for a

nominal fee to cover expenses., The profits, if any,
would he given to 10TA, Before we take this step,
however, we want to know how much interest there is
among [OTA members. We expect that the patch will
cost $5.00 each. Are you interested? Llet me know
by writing to the address below. If there is enough
interest, we will announce the availability of the



patches in a future 1ssue of Occultation Newsletter,

Richard P. Wilds
710 Grandview
Topeka,

Kanses

66606 USA
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ASTRONCOMY AND PLCRSONAL COMPUTERS
Jean Bixby Duynham
Network Memberships CompuServe — David now has a
CompuServe membership, with 1D 71321,1746. [ have a

Pinet membership, with I} jbd. Pinet is the Ameri-
can Institute »f Physics natwork. [t is unclear how
useful Pinet will be., There are not very many mem-
bers, as shown by the 3-letter ID. Pinet gives
access to BITNET, Telex, FAX, and a4 few other net-
works (GSFCMAIL), but I have not discovered how to
receive messages from other networks, only send.

One of the reasens we got these memberships was to
send and receive files electronically. If you want
to send (or have sent) us a data set via one af
these networks, let us know. Otherwise, it could be
days before we notice the file. Also, be patient.
We are just learning how to use these services. We
will have more to say as we gain exgerience with
them.

David also has a SPAN address, nssdca::dunham, as
reported in the 0.N, 4 {12}, p. 789 and we both have

GSFCMATL accounts. DJavid is DDUNHAM and [ am
JOUNHAM,

History The changing of the decade is a good time to
reflect for a moment on the recent history of com-
puting equipment. The last thirty years have seen
very rapid changes in computing eguipment., Comput-
ers are no longer the enormous, power guzzling heat
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generators owned by a few govenment agencies and
universities. The single-user computing tool of the
past was a slide rule or a frieden adding machine
and a 9 place log table. Mechanical calculators and
their clunking computations have virtually disap-
peared, and slide rule manufacturers have turned to
other fields. The evolution of calculating equip-
ment is one of continued decrease in price and in-
crease in capability. The pace of hardware develop-
ment has outrun cur ability to develope software and
applications. Even if the hardware development were
to freeze with the INTEL 80586 {Laok for '586 com-
puters in about 2 years), we would probably not see
much slowing in the rate of change as we find new
applications for what we already have,

EASYILOC 2.0 Tom Campbell is distributing version 2
of his graze organizer's software and is now working
on version 3, We demonstrated his map finding soft-
ware at the I0TA business meeting, although the
demonstration did not proceed very far because it
needed a printer, and we had not brought one. We
discussed this software earlier,in O.N. 4 (11}, p.
269-270. The purpose of EASYILOC is to assist in
graze planning and reduction, and in help in prepar-
ing a disk version of the final ILOC report., The
software is in BASIC and runs on MS-DOS machines.
Contact Tom Campbell at 5405 §8th Ave, Temple Ter-
race, FL 33617 for more infermation.

bigitizers One of the most time consuming parts of
reducing a graze is measuring accurate coordinates
from a map. [ have been investigating inexpensive
digitizers, trying to determine if they are accurate
enough and work well enough to be useful.

Digitizers are tablets with a mouse that has a
crosshair that communicate the [X,Y) location of the
crosshair on the tablet to the computer as mouse is
moved about the tablet. These are very similar teo
graphics tablets that help an artist make a freehand
drawing in graphics software. To me, the difference
between a graphics tablet and a digitizer is that
the tablet cannot give accurate measurenents across
the tablet, while the digitizer can. Many people,
though, use the terms interchangeably, and consider
"digitizer" a fancy word for graphics tablet. Some
of the newer small digitizers retail for under $200,
and even include some graphics software.

Aside from whether or not a given digitizer or grap—
hics tablet can give accurate measurements, [ also
noticed that there can be significant physical hin-
drances to using scme of the tablets with the large
maps. No inexpensive digitizer has an active area
big enough to hold ar entire map. Aside from the
undesirahle cost and bulk of such a device, 1t is
probably not necessary to have an entire map on the
digitizer at one time. The maps in<lude enough
reference tics so that an area of the size of a
standard page, 8.5 by 11 inches, is probably all
that is necessary. However, some of the digitizers
are designed so that the only practical way to work
with just a portion of a map is to cut it into prec—
es, and 1 will not do that,

What I want is a digitizer that can work with parts

of the map, getting measurements of locations on the
map to an absolute accuracy of 0.01 inch, and gener-
ating data in a form that can be recognized by some

of the more widely used pieces of software, such as

Dr. Halo, Harvard Graphics, or Lotus 123, The quot-
ed resolution accuracies of some digitizers are the

accuracy with which the digitizer can detect the



340

styius has moved, and not the accuracy of measured
points from the tablet. It may be that a digitizer
with an ability to detect movement to a resolution
of 1000+ lines per inch also can measure the rela-
tive separations of two points across its face to a
high degree of accuracy. When the manufacturer does
not give that information, however, it suggsts tha*
the measurement accuracy is not very high.

THE GRAZE AT MCCOOL JUNCTION

Gary Hug
'y oa far cry from the days of my youth, when I
would drag the 3" Gilbert reflector from under my
e and set it up in the field across the street to
a7e at the Moon.  Several decades later, the ficld
has bheen replaced with a school and associated mega-
Tights, my equipment involves 10" and 13" scopes,
drive correctors, inverters, CCD cameras, computer
fraging, and CB radio, and my setup areas now in-
volve many miles of driving, including out-of-state
travel. There is a tremendous amount of preparation
involved now.

Las! October 7-8 [ used a 10", as a member of 4
graze team that travelled 200 miles to a site ncar
¥ark, Mehraska. Actually, [ didn't really ltook
through the telescope. Mounted in the focuser was d
Panasenic CCD cameva with nearly a guarter million
pizels located on the 4-inch (diagonal} chip.  Once
the camera was focused by way of a camcorder moni-
tor, the modified tangent-arm drive was engaged on
rhe scope to track the Moon and the star it was
about to qraze.

The short-wave radio was tuned to WWY and a micro-
phone was placed near the speaker. The cord from
the microphona was plugged into the jack on the cam-
corder. Wires were running everywhere. It seemed
to take hours to get everything hooked up and
checked. Eventually, after changin the battery in
the camcorder, the image of the sourthern tip of the
first quarter Moon and the star SAQ 187717 (7th mag-
nitude), were in view on the tiny monitor., The 0,5-
Tux CCD camera was easily capable of picking up the
star as it closed in on the lurar surface.

Forty minutes before predicted graze time, clouds
had overrun the Moon. Taking my eye off the moni-
tor, ! began searching in hope of clear stretches of
sky along the horizon. DOreading the worst, I began
to gquestion the saneness of all thre preparation,
driving, and setting up an electrician's nightmare
of wires. Time passes, and the clouds seemed mo-
tionless, VYet Venus, in the southwest, had popped
back into view: there was still hope. Now there
were twenty minutes before the 3-minute-duration
graze. There were some patches of clear sky, but
5t311 numerous clouds blocked the view,

“inally, ten minutes before graze time, the clouds
puffed away, leaving the monitor with the lunar sun-
1it peaks and the star guite close together.

I went through a wmental checklist, making sure all
componerts were turned on.  With only moments to go
I adjusted the field of view by nudging the tele-
scope tube slightly, and intensified my scanning of
tha monitor. The atmosphere was very turbulent, but

the first lunar peak blocked the starlight in an in-
stant.  That was to be the first of six events re-
corded by the the video equipment (see Bob Sandy's
reduction profile).

Guring the star's apparent motion past the lunar
terrain, [ noticed a reappearance that seemed to be
a -tepped event; the star seemed to brighten gradu-
ally rather than instantly. Talking to the rest of
the observers later by CB, T found they also report-
vd a slow reappearance of the star. It i1s likely,
while the star is known to have a companion roughly
45 seconds of arc away, there is a third star in
this system, previously undetected. Although it may
be some time before the third star can be verified,
we may have been the first humans in all of history
to have realized this particular star's existence.

You way note on the reduction profile how much dif-
ference exists between the lunar terrain as it was
charted with old data and after the information was
applied from this graze. Although not directly
shown on the reduction, most of the graze team inde-
pendently reported slow fades or reappearances in
the report sent to I0TA.

Also. it may be noted that the mountain peak at WA
1£3 " was seen to he shifted to 16373, The valley at
1543 is shifted to 16476. The mountain at 1656
can be seen at 16578, In summary, it can be seen
the entire profile was observed to be shifted 072 to
074 in Watts angle. Possibly in future predictions,
a horizontal shift may be applicable.

Special thanks to all the participants of the Mclool
Junciion, Mehraska graze; David Costales, Brenda
(ulbertson, Craig McManus, Rex Easton, Rich Wilds
Thanks also to Sharcn Fabhay for loaning a much-need-
ad power converter.
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SOLAR SYSTEM QCCULTATIONS DURING 1890
Davia W, Dunham

The 1990 Asteroidal Occultation Supplement for North
American Observers, prepared by Fdwin soffin with
finder charts annctated by David Werner, were dis-
tributed with the last issue of O.N. for I0TA
members and 0.\, subscribers in North America,
Copies of Goffin's predictions and charts applicable
to other parts of the world were sont by Jim Stamm a
few months ago to regional coordinators for distri-
buticn to members and subscribers in their regions.
Goffin has continued to improve the orbits for many
astarpids, and we have hoth used these for our pre-
aictions. Also, since Goffin used my Combined
Catalog (CC., and my version of fresreay's Astro-
graphic Catalop (FAC), for his calculations, a mach
larger fraclion of our predicted events are in
commion, and our predicted paths for the common
evonts are 1= bevitor agreement, than was the case
for predictions for previcus vears. A practical
advantage of tnis is that we reed to publish fower
finder charts 1n %ue regular issues of DA, since
trey have :lready bheen distvibuted with Goffin's
pradictions,  Inoa *ew cases, we will publisn 1°
charts for cowe of the more crowded <tar fields on
Goffin's chavts, to facilitate locating the star to
be seculzes ‘the "target star”). These will be
published alone, to be used in conjuncticn with
Goffin's hroader—field charts. Remember that the 1°
charts are ganerated mostly from FAC data, which
wsed blun-sensitive phatographic olates. Comparisaon
with the Trua ¥isual Magnitude Atias (TVMA) often
shows that some FAC stars are brighter, fainter, or
very faint relative to their nlotted magnitude,
indicated with 3, T, or ¥F, rospectively., ''N"
indicates tnat the star ic not shown in TYMA,

There arc a frw minar problems with Goffin's use of
the £C and VAL, The mnst sigrnificant problam was
zaused by ar wrror that 1 made in creating the CC:
The sign of Lhe proper motion 1n decTination of Yale
ratalog stars was inadvertantly omitied. This s
usutatly not o serisus problen, since correct data
for virtuaily all Yz's stars are given in the SAQ
and other catalops, al!l of which had more priority
than Yale when 00 was created, The main purpose for
merging Yale into CC was to obtain a few hundred
Yale stary with coulherr declinations whose proper
motions wore not determined {zero used) and which
arg not in the SA0 or most other catalogs. For
stars with Targe negative proper motion in declina-
tion, the coord<nate matching used to create CC did
not work, resulting in many "false” stars whose only
source was Yale, Two of Goffin's 1890 predictions
invoive these "false"™ stars, so the actual occylla-
tions will not e visible from the Eartn's surface,
including the occultations by (97) Klotho on March
14 that Gaffin predicted for Scuth Americe, dnd by
{205} Martha on Decerber 31 that ne predictioed for
Horth America and Furope, Also, Goffin assigned
sequential numbers 1o some of the catalog sources,
including the FAC, whera the stars remain unnumbered
n oy version,  fur the five different Lick-Veyager
catalogs, ke assigne ore sequence -umber, rather
than reta. . ing the reparste senuence numbers for the
individual zetalops used both by Lowel! Observatory
in their predrctions and by myself, Similarly,
Geffir assigned one <equence number to the Astro-
graphic Catalap 7AC) stars in the CC, rather than
retain the zone designations that I use.
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Tables 1 and 2. My predictions of occultations of
stars by major and minor planets during 1990 are
given in two tables below, which are presented in
virtually the same format as those for 1989 pub-
lished in O.N. 4 (10), 244. Four good events that
occur early in 1991 are listed at the end, to give
advance notice for planning purposes. A few changes
from the tables for years before 1988, especially
parameters for path computation, are described in
C.N. 4 (6), 150. The previous tables are described
in detail in O.N. 4 (1) (July, 1986). See also O.N.
4 (3}, 45-47 for star designations and new source
codes. For the 1990 calculations, ! used tha same
version of the combined catalog as that for the 1989
predictions, with the updates described in O.N. 4
(10}, 244, Many new orbits have been calculated for
asteroids involved with occultations, so the
accuracy of the predictions should continue to
improve,

No values are listed under “m for occultations by
major clanets except in the cases where the star is
less than five magnitudes fainter thdan the planets.
In the lat*er case, the extent of the planet, and
the Tact that events can occur against its dark
sidu, make i omeaningiess.  Similarly, no value is
listed under the Table 2 RS0OI column, since this is
always greater than 99989 km. Asterisks (%) and
pluses (+) given after some dates indicate new and
revised events, respectively; these are explained in
the local circumstances/appulse prediction section.
A slash {/) piven after three dates indicate events
that, for some unknown reason, are not plotted on my
quarteriy mans of the destern Hemisphere; Europe,
Africa, and Midale East; and Australasia: although
they sfould have been., Two of these events involve
major planets whose centerlines miss the Eerth and
whose repgion of visibility is described under
"Possible Path™, The path for {165) Loreley on
March 25 15 described in an individual note. Alsc
not on tre quarterly maps are the new (%) events,
polar-region paths entirely narth of latitude +65°
nr osouth of Tatitude -50°, and all asteroidal
nccuyltations where the path does act intersect the
Earth's surface at locations where the star is
sufficientTy above the horizon and the Sun enough
below it for possible cbservation.

'n Table 2, under Comparison Data, Shift, a "B"
procedes the value if the comparison data (shift and
timey are for the path of the star's B-component
relative Lo the A-component, rather than the second
star source catalog relative Lo the main source
catalop.  In thess cases, the latter 15 the same for
hotr components, so it is sufficient to list the
second source ratalag camparison only for the
proinery TA-compenent s,

Possible Path. A change this year is tha "Possible
Path™ 1n TabTe 1, sal’es "Puasible Area' in previous
vears,  The time it tock me to 1nspert maps to give
a description of the lecation of each path became
too great, so I ospent the Lime Lthis year to add code
to the computer program o proacuce the patrn ianforma-
tion automatically. Trres pairs of numbers are now
listed, giving in integral degrees the longitude
{Lc , ecast of Greenwich positive} and latitude (La )
of the first (suffix "1}, middle {"m'), and last
(or end, "e"} points of the predicted observable
occultaticon path, respectively. The corresponding
central time for the first and last points are given



or from examination of the
The "Moon Up" information is also

know your own longitude and latitude so that you can
tell which events are near you, but it is easier to

estimate this from the direct calculations in the
local circumstance predictions distributed by

Carroll and Bode,
regional maps.

The path coordin-
You should

ates can be used to locate the paths on my guarterly

maps showing the paths of all events worldwide, just
as the coordinates for the center of graze paths are
used to locate lunar accultation Timits plotted in

the grazing occultation supplements.

under the Universal Time column,
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is given in Table 3 only for events for which the

stellar angular diameter is large enough for the

now computed automatically, whereas I manually

If the

ion misses the Earth's

surface, the system bhreaks down, in which case,

inserted this information previously.
have manyally inserted a discr

centerline of the occulta

-

edge of the asteroid to require more than 0,05

g
For these events, the effect
fameter might be noticed by visual

second to geometrically pass across the star durin

a central cccultation.
of the stellar d

observers, espec
the obsarver

[

ially for nearly grazing events when
The star's double star code is

near one of the edges of the

18

occultation path.

ption of the passible

region of visibility, as before.

i

Infarmation relating to

he estimated angular diameter of the occulted stars

Stellar Angular Diameters.
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The
15 given

ellar angular

5 +
last four columns.

5
1s the angular diameter in
Undar m

the
s of 0.001).
meters that the star subtends at the

T

column immediately after the SAD
eters relating to the

the IID”
Paran
e given

in

number,
first of these, under m",

given

diameter ar
milliarcseconds {unit
the distance in

Lastly,

the subtended diameter of the star is

The time in
aexpressad in units of Fresnel diffraction fringe

milliseconds that 1t takes the edge of the astercid
to geometrically pass across the star during a

central occyltation is given under time.

asteroid's distance from the Earth,
under df,
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USA.

formation is available for all

mn

This
events listed in Tables 1 and 2, of possible use to

those who want to analyze high signal-to-noise

photoelectric records, upon request to me at
7006 Megan Lane; Greenbelt, MD 20770-3012

aeffects,
the

[f it is 3 or larger, diffraction will
If it is 0.3 or less,

ble and the occultation lightcurve will be

igi
essantially geometric.

star's angular diameter wili manifest itself only as
a very slight modification to a point-scurce fresnel
diffraction pattern, which could only be measured

separation.
he negl

Joseph

4267 Queen's Way; Minnetonka, MN 55345,

USA, computes the IOTA appulse predictions for all

Local circumstances/appulse predictions.

Carroll

from a high signal-to-noise-ratio photoelectric
Between these values, the occultation
htcurve will be a complex combination of the two

recording.
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Unfortunately,
February issue

I received the
Journal, which listed several

L}

anuary and early February events,
nation noting that this jssue of

N. would be late, prepared by me.

He distributed with it a page of

finder charts for J
and a note of expla

0

week of January,
at the end of January
of the Astronomical

s

Carroll generated the predictions for 1990 in

Carroll
Tate December, and distributed them during the first

predictions are computed and Tisted in the same

Hans-Joachim Bode distributes

similar predictions to IOTA/ES members.
format as those for 7988 discussed in 0.N. 4 (6),

a6
10TA members.
149.
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for

in the basic data that I sent to

Carrall, I did not have time to include data for the

Also,
elements calculated at the Leningrad Institute for

separate components of three double stars, nor
updates to the predictions based on new orbital

below.

Carrall's

QOccultations of
in

VITI.

new events in an article, "Occultations of stars by
These events, not

Solar System objects.
Wasserman, E, Bowell, and R. Millis [Astron., J. 99

Triton in 1990 and 1991" by Lowell astronomers L.

catalop stars by asteroids, planets, Titan, and

(2), 723-734].

Theoretical Astronomy published in the late December
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in the

pplied to the U.T, in

y prediction with the sign indica-
paration correction should he added to

since the distance

it is N,

s

ction if it is S above, and it should

1

ubtracted 1

The se
the distance in arc seconds (//) in Carroll s

January pred

be

]

the last column needs to be a

Carroll's Januar

ted.

fable 1

in that

The time correcticn given in

. The differences are in the sense,
and 2 data as given here} minus (Carroil's early

January prediction).

incorporated in Tables 1 and 2, and the quarterly

maps, are listed in Table 4 on p. 350,
table, the component of a double star is listed

under D
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vaiue used in Tables 1 and 2 here, bar
August occultation recorded by Millis

appulse prediction is the distance that the star is

od on the 198Y

et al,

;
SN

in

Ecuador reported in Bull. Amer. Astron. Soc. &I

A revised 1ist for these (+ in Tables 1
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and 2) events, and appulse/local circumstance data
for the new (*) events, will be supplied upon re-

gquest to Carroll at the address above
observers in the USA should send him a long SASE.

p.

in Car-

in his pre-
O W=t it M
(A% o Y O

S

o
=t <t

negative if the

[sagse)
=t O

Alse,

(2}
[oN]

The new orbit for 196

W~ G M~
(s oy =r —

00— —
Loy D W

~F 7y <+
oy [Fe}

ted in Tables 1 and 2, although it i

from the asteroid (or other object
s early January predictions.

star is south of the obiect).
Philomela shows that its occultation on May 23 will

not be visible from the Earth's surface, so it is

not lis

rall'
dictions distributed in early January, Carroll used

a smaller diameter for (4} Vesta than the 561 km
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Table 3. Stellar Angular Diameter Information,

1940 PLANET SA0 O Stellar Diameter
Date  MNo, Name Number o' m time  df
Feb 5 153 Hilda 157376 0,10 226 111 0.6
Feb 15 30 Urania 2841V 3.00 4853 160 16.5
Feb 21 Yenus 162858 2.50 733 131 5.8
HMar 19 Jupiter 77995 .31 1146 104 2.6
Mar 25 165 loreley 97660 0,10 193 1056 0.6
Mar 29 3 June 140699 0.85 1569 168 5.0
Apr 2 431 Nephele 1634454 1.66 3441 117 10.3
Apr 27 97 Klotheo 39210 0.1 162 75 0.6
Apr 21 345 Tercidina 159545 0.46 499 56 2.1
May 13 147 Protopeneia 118683 0.50 983 290 3.0
Yay 16 106 Dione 139390 5.22 10742 930 372.3
Ju% 3 39 Laetitia 119674 9,08 19525 1110 57.5
Jul 15 3 Juno 140133 0.32 678 103 2.0
Jut 20 211 Isolda 109369K 0.34 616 &1 2.0
Aug Triton 187435 0,53 11227 542 10.5
Aug 9 H79 Pax 186343 0,61 665 60 2.8
Aug 19 3B lLeda 127831 0,68 971 8% 3.5
Aug 28 135 Juewa 109768 0.62 1085 157 1.6
Sep 6 377 Campania 109317 0.33 386 54 1.5
Sep 30 51 Nemausa 163983 0.53 684 144 2.0
Oct 2 9 Metis 79607 2.91 4444 171 1L.5
ov T 19 Fortuna 78566 0.41 418 300 1.8
Noy 14 g Matis 20375 1.51 1786 163 T.!

1891
can 4 4 Vosta 3228 0,23 317 87 1.2
CJan 13 381 Myrrha 65912 1,27 2364 156 7.%
Table 4. Revisions to Carroll's early January
appulse predictions for 1990,

19990 Differences in

Date Asterord D Separation  Time
Mar, 13 78 Diana A 0FR3 S 2.8 min.
Mar. 13 78 Diana B G.53 M +2.8 min.
Apr. 27 87 Klotho 1.34 N -5.4 min.
June 28 55 Pandora 0.3 N =1.8 min,
July 2 457 Patientia 0,18 N +0.5 min.
July 5 196 Philomela 0.57 N =2.1 min.
July 5 466 Tisiphone A 0,06 S  +0.7 min.
July 5 486 Tisiphone B 0.50 KM -5.8 min,
July 10 196 Philomela 0.57 M -Z2.3 min.
Sep. 1 81 Terpsichore 0.28 4 +0.9 mir.
Sep. 30 451 Patientia 0.50 S +13.6 min.
Jcv., 6 21 Lutetia A 0.00 0.0 min.
Jot. B 21 Lutatia B 0,01 H =0.2 min.
Ozt, 1 196 Philomela 0.42 1 41,0 min.
Ozt. 22 120 Lachesis 0.02 S  -1.0 min.
Jec 5 107 Camilla 0.20 N +1.2 mir,
Jec. 10 451 Patientia 20 M <2.3 min.
Jez, 19 457 Patientia 0,00 ~2.7 min,

Occultations by major planets and their satellites.
The brighest star to be covered by a major planet
this year will be 6.4-mag. SA0 155147 = Zodiacal
Cazalog {ZC) 3310 = 58 Aquarii, which is a spectro-
scopic binary., It will be occulted by Mars on April
2% in parts of Africa. For the first time, MWasser-—
qan et al, dinclude predictions of cccultations of
the brlgh ter stars by planets in their recent
Astron, J. article, noting that such predictions
wa~a prepared by Gordon Taylor for many years. Thoy
note that since Taylor's retirement, such predic—
tions have heen restricted primarily to the outer
three planets, although they have always heen pub-
Tished in O.N., with the better events given in my
annual articles in Sky and Te?eshgpe For the innar
five nlanets {excluding Farth T have generated the

predictions with computer searches since 1987, and
used search results provided by Wasserman after
Taylor's retirement and before 1987. In their
article, Wasserman et al. list, for 1990, only the
April ?8th Mars occultation and an occultatian of
B.8-mag. 186951 by Mercury, visible December 8 at
about 21h 40m U, T, from Brazil with a sclar elong-
ation of 21°, Douglas Mink lists other occultations
by Mercury, from 1987-1995, most of them very diffi-
cult events and mos*t are close approaches ra%her
than occuitations, in Icarus 71 (3}, op. 578-481. 1
do not now have a machine-readahle Mercury ephemeris
for combined-cataiosg searches, although [ plan to
gel one for 1991 predictions.

Only one event (Neptune on May 25) involving the
cuter three planets s in my tables, but data abou®
other much more difficult ovents, requiring major
ubservatory facilities, have baen published by O.
Mink and A, Klemola GO (9), 894 (1685
September.  Tre stallar ifdentificat-on for the Ma,
Phth evert, N 57, is Mink and Klemola's designatior,
Some of the star fields are very crowded, which
posed problems for Lhe automatic plate scanring, so
“hat some observadle occultations may have beon
missed. Dooy tations of many stars wven fainter
*han those found by Mink and Klemola, buat suitable
far monitoring in the infrared, wave been published
by P. Nicholson et ai, in Astron, J. 95 {7}, 562
{1988 lebruary), Mink and KlemoTa are now working
on predictions of oceeitations of the outer Liree

in Astron. J.

plancts during the next several years. A paper
giviug cradictions of occultations by Pluto has just
recently heen )Lnt to the Astronomical Journal. The

new article will 1isk some different events, even
for 1990, fraom those given in the 1985 article due
to recent improvements in Pluto's and Charon's
anhemerices, The article for Uranus and Neptune
avenls witl be submitted in a few months; its
areparation has Just hepun,

Wassernan used the Jel Propulsion Laboratory's NAIF
ophemerides for Titan and Triton to find two eventis
involving these satellites Trsted in the Astiron. u.
article noted above. He provided portions of these
uphemerides for my cwn calculations of these events,
which are Tisted fur March 18 and August 1 in Tahles
T and 2, These are described more in individual
notes about the events. The 138% July 3 cccultation
of 28 Sagittarii by Titan was described in articles
in the Tast vssue of DN, by Dunham et ai. (p. 322-
323) and 3eisker et al. {p. 374-326). The diameter
that | used for Titar is a half—intensity-level
derived From a subset Jf those Titan accultatiun
nbservations analyzon by Sicardy et ai. in Nature
343 (625603, p. 351 (1990 Jan. 25) and by Hubbard et
al. on p. 354 of the same isszue of Nature. o
Wasserman suuplied me with the preliminaery Voyager
diameter of Tritan, which ke pot from 3. A, Smith,
Avia., week Space Technol, 131, n. 18 (1989),
Howaver, Thp diameter of ?70% km given on p, 153 of
Ly month's issue 39 Sky and Telescope i3 prubdt]y
a he*ter value, and would Tmply a central occuita-
Lion duration of 130 seconds and an anpular Jdiareter
of 0V13.

As far as I know, nobody i1s currently predicting
occultations by the other natural satellites,
including the Galilean satellites, the sate!lites of
Saturn other than Titan, and the Uranian SatelT tes
Whenevar <there ig an occultatiorn by Mars, an
vecultation by Phobes and/or Deimos is aiso likely



"noa narivow path across the Kartn's suyrface.
teelvations by miner planets., I computed ephe-
serides for combined- ratu}np searches for asteroids
for whizh Edwin Goffin predicted favorable oseculta-
Fions, amitting mainly his accultations of faint
rtar‘r by asteroids with angular drameters less than
0008, also wncluded the objects Tisted by Was—
armar on p. 187 of the 1990 R.A.S.C. Observer's
Handbook. 1n addition, I calculated s@arches for a
faw small aatercids of special interest, such as 95]
daspra, which is a <arget for Galilea. This for-od
the basis for my first set of predictrons, which
were usad by Carroll and Hode to compute appul-e
predictions, as noted above. But soveral favorable
evante nat in Goffin's
b al.'s recert Astron, J. article, nated ahove, -
addey those astersids also to my searches. FA(
searches wore performed only for the larger ar more
important asteraids, ncluding numbers 1, 4, 6, 7%,
18, 31, 41. 721, 14 b. 216, 243, 451, 537, 704, 907,
2060, 3123, and the giant comat Schwassmann-bashrenn
i (P/Sd- 1Y, Other large or importent asternids,
such as 2 and 5!, were not scarched against FAC
since those objects remained south of the southers
odge of tAC coverape, doclipation obout 4378,
furing 19900 CC searches were perforaad for aster
sid numbers j-f, #-70, 75, 18*70 30, 31, 35-41, 4f,
1. b5, 57, 60, 78, 31, 83, =91, 83, 97. 06, 137,
120, 121, 134, 139, 14s, 14 150, 153, 141, 1AL,
134, 155, 187, 196, 211, 213 210, 243, 276, 345,
302, 372, 377, 387, 4040 410, 431, 444, 4581, 466,
176, 501, 511, 521, 532, %37, 54, 566, 584, Ar4,
679, 646, T4, 747, 790, 804, 957, 20690, 3123, and
FSa-10 Inaddrtion, searches were performed far
'a”‘y T899 for 4, 216, and 321, 1 was able to pen-
Fabe pred-ciions far cinst of Wascormar ot al.'s
"Lowe 11" events) given in this montn's
“atron. o, article, but ther: are some differences
tae iairly £o use of newer urbits by me in a fow
mases, ard ay gse of Hdarricpton's 1987 Zodiacel Zoas
(22877 catalop data Tor soveral other avants, | 14
St corngte a few of the Dowell fvents rhat fave al-
ready happenod, or that will be visible only from
areas with no known observers, such as the Indiar
Ueean or the South Atlantic Ocean.  For one of the
smitted eqents, dinvalving (200) Dynamene and Sth-
ag. SAG HOZ81 mear Lhe Pracsepe on Feb, 9, the per-
cent of loorn sunlit is given as MO0, However, it is
really be zero, since the event accurs near mig-
toiality of a lunar eclipse.  The Maon i only 15°
calculations, 3

SpE T

5 (tae

Away. According ta Soffin's and

the Loweil events, a]qo listad on p. 167 of “he
Jqﬂ E.A5.CL Observer! 3 Handbook, wili aot be

sitle from the [arth's surface. The first event

an occultation of B.4-mag, SAD 139319 hy (39}
Laetitia on March 9, Lowell used Lick-Saturn (LS or
L 2} data for the star, which they identify as |S
2057 with a declination of -0° 2' 43", Yowever, '»
e version of the LS catalog, the declination 1 -0
30 20", which apress wit® {he 540 and 7787 positions
wothis star, so I oam confident that tha <hadow
will miss the Earth's surfaze hy a wide margie, For
A occultation of SAD 136298 by (8} Flora on Septem—
ber 9, Lowell used 53AD data. However, in 1960, the
ctar's declination in J/787 and the Lick=Uranus (LU
catalog differs from 540 by about 5" of arc: in a
rate at the end of the Astron. J. article, Wasserman
concedes that the overt will probablf not happen for
tbese reasona. Finally, on Sovember 13, Lowell
predicts that (5033 2rincetonia wil! occu]t a 1dth-
regnitude Pletades star {#335) 1n northern Canada,

1

pradictions wera in Wassorian

+ ¥

far this star 5 aboubt 2" south o
Shas gsed by Lows='', ziving a miss by 0.3 Earth
radi1. This discrepency bas not yet beon resolved,
For (19) Fartuna and (521) Brixia, Loweli does =0t
refer to the mean motion corractions given in MPC
13923, but those corrections make Tittle difference
in the ephemerides computed for these asteroids,

vut oy pus o

My predictions are in better agreement with
Boffin's, since we used the same star catalogs and,
n most cases, the same orbits, However, for a few
events, there are differences, apparently due to
differing step sizes used in the computation of
astrometric ephemerides from the orbital elements.
I betieve tre largest discrepancy ocours for the
Soptesber 30 occultation of SAQ 163983 by {31)
Nemausa, where Goffin's north-south path crosses
Califoraia, about 2" cast of my path in the Pacific
Coean.  #asserman computes a miss by about 5", The
event ooours nedr a stationary poini, where agroo-
rent has Boon hardg to ackieve in the past.

Cooultations by (:16) Kleppatra have special value,
since radar and lipatourve data suggest that 16 is g
dumbhp‘lfqhaped contact binary. found several new
csvoaty durirg late 7990 by an FAC =narr and Arnaold
<lemala has n+17ud the positions of the must i
sortant, uf tiese stars Ly measuring CAWthWg reCont
Ciek foservatory olates,

tagnitades from the AGK3 are photographic,
a' wapnitudaes will be considerably brighter
sl coontpns tude drops larger, for AGKS stars of

Ll bype Koard M

toitg s oworld maps are published here only it the
cvont s ot included ir Edwin SGoffin's predictions;
ar if the star 1s mag. 8.0 or brighter; or if toe
slar s edouble, and [ have drawn a line showing the

~cond camporent path on Sons "5 map; ar 1F thnere hao
B rorovent update Lo the astoernnd urbit,

In Table 5 beluw, EACN 5 tne

[iropean Asteroidal Occultation Network and [ {IUF8)
gqually refers to attemts that will prebabiy be wage
sy Willvam Penhallow in Rhode [sland and possibly
at Van ¥leck Obnervatory in Middletown, CT.  Arnolc
demala aoften helps by providing measurements of
secondary faint reference stars from existing Lick
hh ervatory plates. DSome ctherwise goud evenls

Fat occour during the Tunar waning pibhaus phases
tro cxe luded, singe effective astrometry of faint
asteruids is ugsually impossible near fuil moon,
«ben the nlates would have %o be taken, The tADN
svents are from thesr "observational program'';
astromeiric updates may not bo attempted for all o
ther,  Similarly, events in the "I' column consti-
tiute an 'abserving program' of events on which Hor-h
fmricars should concentrate,  Some of the LAOQN
svents are of asteroids with small angalar sizes
“hal are nol in Tables 1 or 2. When possible, nur-
here pive a relative ranking of the prioriby, wit’
"1 andicating the highest priority, Lowell does
rt contider any of their 1990 predicted events to
bee worthy of astromeiric updates, although I rope
“hat bhey might batp out for some of my new event:
w1~h as those involving (216) Kleopaira and {704)
Interamnia in the table below, Similarly, FAOH w1~
probably add a few of my new events to thair
vhiervation program,

Priorily List.
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Table 5.

15990
Date

Asteroid

Priority List

EACN

Jan
Jan
Feb
Feb
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Apr
Apr
Apr
Aor
May
May

"

lay

3

8

5
12
11
13
13
18
19
25

1

404
696
153
213

46

Arsinoce
Leonora
Hilda
LiTlaea
ayptis

Semiramis

Beatrix

Lactitia
Winchester

Loreley
Pax
Semele
Vienna
Lucina
Ceres
Julia

Semiramis

Dione
Hegwig
Iduna

Laetitia

Hestia

?8-9 8 Flora

9
1

M C A >

673
a1

Pax

Terpsichors

X oX X o X Eat

>

X

for Astrometric Updates.

1950

1 Sep
Sep
1 Sep
Sep
Sep
Z2 Sep
Sep
Oct
1 Qct
Oct
2 Jct
3 QOct
Oct
2 Nov
3 HNov
Nov
3 Nov
3 Nov
2 Dec
Dec
2 Dec
2 Dec
7 Dec
Dec
Dec

I Date

2

2
16
24
27
29
30

7
14
22
24
30
30

6
15
17
17
20

Astero

679 Pax
9 Met

121 Hermigne
19 Fortuna

id

is

EAON 1

216 Kleopatra

19 Fortuna
51 Nemausa

3 Flora

537 Pau
139 Jue

127 Johanna
804 Hispania

506 Mar
88 Thi

Ty
wa

ion
she

704 Interamnia

924 Ton

i

216 Kleopatra
838 Seraphina  «
31 Euphrosyne

107 Camilla

hi

734 Interamnia

451 Patientia «x

216 Kleopatra

17 The

216 Kleopatra

tis
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A1l of the 1991 esvents are [OTA priority 1 events,
except possibly tne Myrrha event, which may be
priority 2, Astrometry will likely be attempted by
Lick and/or Lawel]l Observatories for the 1991 Vesta
and Kleopatra events in Tables 1 and 2. The EAQN
Dec. 31 occultation by {205) Martha is not included,
since it involves a Yale false star, as noted above.

Notes about Individual Events,

Jan. 8, (404) Arsince: Penhallow's astrometry for
the event indicated a considerabie south shift fram
my prediction, so that the updated path was just a

Jar. 8, (404) Aryince: Penhallow's astrometry for
Lhe event indicated a considerable south shift from
my prediction, so that the updated path was just a
littie narth of Goffin's prediction in the 1530
Asteroidal Occultation Supplement for North American
Observers.  The updated path went nerth of Mexico
City and aver Maui, bul with enough uncertainty that
the other Pawaiiar islands could be in the path, |
motifiae shservers in both areas. The only observa-
tion that 1 know of in the uncertainty area was
nepative, by Wwilliam Albrecht at Panala on *he
1eTand o1 Hawaii,

Jare T4 Mars was 962 sunlit, so the defoct of

tiluniination {macimue width of dark crescent) was g
negfogibte 0114,

IRH0 daN. - MR

r

Rk ¢

=120

=10

100

-80 -0 - 60 a5 -40 -3



Jan, 78: The star is probably a double, with vecior
separation 0.4 in position angle (p.a.) 108°,
according to an occultation obsaerved visualiy in
Jerby, England; see Q.N. 1 (11), 120.

Jan. 30-31: The star is ZC 1823.

Feb., 5: Three exposures were obtained with the 20-
inch refracter at Van Vleck Observatory en feb, 1,
measured at Yale Observatory, and reduced by Arnold
Klemola at Lick Observatory using secondary refer-
ence stars from a 1984 Lick plate. The correction
to my path prediction was ()96 south +0V07. The
time correction was +1" #2", but the true error must
have been larger than this formal value, since
Hilda's motion was virtually nil, less than 1" dur-
ing each 15-min. exposure. The updated path and it-
uncertainty included the southern Bahamas, eastern
Cuba, Jamaica, Belize, most of Guatemala, and
Chiapas state in Mexico. Unfortunately, [ did not
know of any observers in those areas to notify, and
videcrecorded a miss at my home in Greenbelt, MD.

Fob, 15, (30) Uranta: The star is 7C 326 =
19 Arielis, a spectroscopic binary, a suspected
variable (#100168), and in the Zeta Her group.

Feb. ?1: Disappearance will be on the sunltt side
of Venus' Z5%-sunltt disk. The southern—limit graze
visibie from northern Higeria and vicinity will he
on the dark side 8° from the south cusp.

Mar. 1: (951) Gaspra is likely to be the first
asteroid visited by a spacecraft, by Galileo about
two years from now.

Mar. 13, (73} Diana: The star is ADS 63%4, with
separation 23 in p.a. 171°%; separate predictions
are given for the two components. If seeing is so
pad that the stars can not be resolved, the
vffective magnitude drop will be only 6,7 17 wnw
"ho stars is occulted.

Mar, 16, (363) Padua: This event is in Gof--
fin's 19680 Asteraidal Oceuliation Supple-
rent for North American observers, but is
netoin Tables 1 and 2 due to the small argu-
“#rogize of Padua. David Werner nobtes that
Uranus should be on Goffin's finder charts;
see p. 66 of the January issue of Sky and
Telescope for a chart locating Uranus,

-
L1 1t I P QRN SO o

Mar, 18, Titan: Lowell's prediction, using the
Lickb~Neptune position for the star, is (U4 north
of my ZZ87 path. If they are right, the event will
be visible fram Cnile south of abour Jat. -30°. B.;»
the uncertainty is such that even abservers in the
eastern USA should monitor the event; the small
solar elongation will probably preciude a meaningf.!
astrometric update. Titan will be 134" from the
center of Saturn in p.a. 113°.

Mar. 19, (747 Winchester: The nominal path for
this good event extends nearly due east-west from
Oregon Lo Wyoming.

Mar. 15, Jupiter: Jupiter will be essentia]ly fuit,
with a negligible defect of illumination, 0.'36.

Mar. 25: My nominael path extends almost due north
te scuth across Brazil, in good agreement with
Goffin's prediction.

Apr, 2, (431) Nephele: The star is ZC 2963 = Sigma
Capricornt = ADS 13675, its 8.0-mag. companion
5EMQ away in p.a. 1817, will not he occulted.

Apr. 21, {97} Klotho: The star is 0 1RE3.

Apr. 23, Mars: FMars' disk will be 39% sunlit.
Fmerston will be on the narrow cark crescent, whose
saxinum width will be OVE7. The star, 58 Aguarii
V20 33105, 1s a spectrosconic binary.

Motes for occultations during May and later months
w117 be given in the next issue.
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SOLAR ECLIPSE NEWS

David W, Dunham

1990 July 22, total. If you are planing to cbhserve
this eclipse from Finland or the 4SSR, note that the
sest Pleiades passage of 1990 will occcur the morning
of July 18, 4 days before the eclipse, in the UK.,
and central and southeastern Europe {not Scandina-
via). VMore information about it will be in the nex®
vasue. Graze paths are shown in the 1690 European
srazing occaltation supplement, which was distriby-
tod to Buropean members of [0TA and I0TA/ES 4+ the
end of "989, One of the best will be the northern-
Timit graze of 4.0-mag, Maia, on tho dark Timb of
tne thin waning crescent, in Gresce and near ¥iey.

if logistics permit it, some of the IOTA eclipar
chasers may also Lry a Pleiades groze.

[ krow of 7 rembers interested in jorining I0TA':
capedrtion to Siberia to record Bailey's bhoads e
a Tew kn otnside the path edges: David & Jean Dun-
har, Charies Hersld, Paul Maley, Derald and Uenine
Mlye, anc Glenn Schneider. If you want to jarn this
effurt, please telephona me at 301-474-477

foout Ciovember Z0tR, over two weeks after [ onad et
ry materia! for tne Tast jssue and rearty cwo
otk after 1 ohad <ent my "Lunar Dcculiatios fligh-

El
L
verte oy T990Y artacle Lo Sky and Telescops,

PLAMETARY OCOATATIONS. 1390 APR. - JANE
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telephoned Bering Air in Mome, Alaska, to asx abou*
therr service Lo Provideniya near tha easternmost
tip o7 Siheria, I was told that the service had
oeen terminated just a few days before, wher Soviet
officials began strictly applying rules whase are-
vious lax enfarcerment were crucial to the operation.
Bering Air is <eeking official approval to resume
their flights to Siberia, but it will probably be no
aarlier than 19971 before the necessary arrangements
are completed, too late for th's year's eclipse, A
recent 1nquiry showed no change in the situatiaon.

S50 we are planning to o to the eclipse via Moscow,
which will unfortunately increase our costs. A note
then® thes will be din the Marzh Sky and Foelecoopu.

“uns -Joachim Bode informs me that about Ti) INTA S
rembers are also interested in this trip. Wo plar
Lo goin an expedition from Kiev State University
Ubservatory, which plans Lo also shsarve *rom Just
itsdiae Lhe edges of the path of torality, In a
mecent letler from Kiev, Dro Vo Teliyuk=Asameh gk
raduested o helo with the ubservations, and said
Leat o waperveen (or Keperveyem, as it s called on
poo39 of the USYD circular), near the northersn Fimot
ciosor o Cherskiy thar Lo Markovo, would be ihe
besw wiea o chaerve the aclipse (thay are gl
ACrAny g cates near the contbhern Timit),
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Paul Maley recently found out that there will be
favorable geometry for GPS measurements near Markovo
in July. Unfortunately, GPS has recently been down-
graded te 100-m accuracy for civilian users, This
is adequate for prediction and preliminary reduction
purposes, but not for detailed reductions in the
event {unfortunately also unlikely) that skres are
clear enough at both limits te obtain high-quality
Bailey's-beads abservations,

A detailed proposal for our effort will be sent to
the foreign Relations Department of the Soviet
Astronomical Council soon., As soon as they intorm
me of amounts and arrangements for making payments,
I will inform prospective members of the I0TA gzroup.
A minimal trip will likely cost about $2500, while a
full Z-week tourist trip (which we are not planning)
may be about $4000,

1991 January 15, annular. Both limits are easily
accessible in New /ealand, where T0OTA will probably
concentrate its efforts, although Australians are
sure to mount separate expeditions in their ccuntry.
A Z-week tourist-type trip to New Zealand will pro-
bably cost more than $2500. We will fit the trip
hetween the important {4) Vesta and (216) Kleopatra
asteroidal occultations in the USA on Jan, 4 and 19,
respectively: see my planetary occultation article
starting on p. 341, But accommodating the Jan, 13
accultation of Gamma Geminorum (Alhena) by {331;
Myrrha on Jan. 13, visible from the central Pacific

PLANETARY OCOLTATIONS. 1590 JAN. — MAR.
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and China, would be difficull; Alhena will be the
brightest star to be occulted by an asteroid during
both 1990 and 1991,

1991 July 11, total. If you are already pianning to
go Lo Baja California for this eclipse, please let
me know, even if you do not plan to observe near the
northern limit there (although that would be prefer-
red). We want to coordinate all of the path-edge
ohservatiaons, and also want an IOTA presence al the
Research Amateur Astronomy Symposium at La Paz on
July 8-12. This is being orgpanized by Steve Edberg,
John Westfall, Norm Sperling, David Crawford, and
others. To reserve your space n this symposium,
send 2 check or money order for US $130 payable to:
forp. for Research Amateur Astroncmy; PU Box 16542;
San Francisco, Californis 94176; USA. Note alsc the
favorable graze of ZC 551 that will occur in the la
Pas area during the good Plerades passage the
morning of July B, as shown on p. 322 of the last
issue, The spectacular {perhaps naked-eye) graze of
Atlas is only a little farther north, but the main
highway intersects it closer to the west coast,
where morning marine fog is more of a threat.
need advice from weather records about this,

We

to observe near the north-
prediction shows that the
northern limit may miss the island: refined calcula-
tions will be performed in the next month or two at
ISHQ to establish whether some totality will be

Alan Fiala., USND, hepes
ern limit on Maui. One
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356
visible from Lhe south coast. If you are interestog REPORTS OF ASTCROTDAL AFPULSES AND OCCULTATLIONS
in Joining this effort, contact Dr, Fiala at the
.5, MNaval Observatory; Washington, DC 20360, Jim Stanm
IGTA and 10TA/ES pians to have their main effort at LT you do not have a regional coordinator who for-
Puerto Valtarta, where there 14 a virtually inex- wards your reports, they should be sent tu me at:
naustible supply of accommodations, [Details will be 11781 M. Jdoi Dr.y ducson, A7 BE737, U< A0 Hames
announced at least in issue #16. I'm seeking volun- and addresses of regional coordinators are qiven ir
teers to lead expeditions for some of the Pleiades "From the Publisher” on page 335
grazes shown on p. 327 of the last issue. Guillermo
Mallen warns me that skies are very cloudy, in pen- P h W e D sl e, s ey o s S far |
nral, in central and southern Mexico in July, and have recoived three reports of this event.  Tany
that Baja may be best for the Plejades. 8ut most of Murray rveported a negative observation al teorge-
the action 15 farther southeast, and the cloudiness town, Georgia, as did G, Samolyk at West ATlis, Wis-
15 mostly convective daytime buildup, which tends ta comsia. Paul and Susan Pavlakis, who were in the
dissipate by the early morning hours of the Plevaces prodicied palh at Waterbury, Connecticut also re-
nassage. We need morc weather statistics hefore ported "no event."  However, Christof Sauter who nb-
making detailed plans, served north of the predicted path at St Margare-
than, Switzerland tiwed a 11, l-sccond disappearann
Cedgirniog at DZ2:17:44,0, There are several reqular
el . shoorvers whe live inoor near the path of the oceul -
tation, so more data are Tikely to tollow.
SCLAR BECLIOSE PIRLAND THan ULy 2¢
) Coaralse dwatting some promised reporvts for ihe
Arvone olanning to gu to Finland for the total ola second half af 1984, <o that summary widl be delored
eclipse of 1990 July 72 75 again vewinded to woite ML tee nesl dasue.

“ar information to: Lresa Astronomical Associationg

Paivanvarustajankatu 3, SE-00140 Helsinkiy Finland.
Citeratare 15 available 1n ooth Fianish and Troticoa,

o
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CAMERA GROUP PURCHASE ALMOST READY; OTHER VIDED NEWS useful hints, but keep in mind that what he's tryirs
to do is almost diametrically opposite to the aims
David W. Dunhan of videorecording accultations.

There are other corrections that need to be made to
the August article, and I have some other new infor—
mation, including some camera sky comparisons that
we have made here in Greenbelt, MD, which I will
describe in a longer article in the next issue.

P. Manly and | menticned a group nurchase for the
Phitips Tow light level (CD video camera in O,N. 4
(123, p. 291 (1989 Aug.}). FEight subscribers have
expressed an interest 11 a group purchase, so we
need only two more to get the discount price. But
some of the information in the August article is not
correct, so some of the eight may want to change
their minds. The price is closer to %400 than $300;
we have heard different prices quoted, so we will
shop around for the Towest one as soon as we have
ten interested purchasers, Also, the camera in the
2roup purchase comes without the housing and a few
connectors. These cost only a few dollars, and we
will provide a list of the Radic Shack part numbers
and basic information that might be needed for final
assembly of the camera, The eight prospective
purchasers at the moment are: C. Bader, T. Hockey,
i, Lucas, P. Manly, J. Miller, J. Thrush, W. sarren,
and B, Wells, If your name should be added to, or
subtracted from, this list, please telephone re at
3A0T-474-4772,  Aftor the first ten are purchased, we
w111l accumula*e nares for a second sroup of ten,

10
"
12
13

45"
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Angther tmportant development 1o Uie availabiliiy of
4 power inverter which ran be used to power an inex-
pensive ordinary AC-power VCR, and other eguipment,
from a car battery, G. Hug uses one for his equip-

ment; see p, 340, The device, the Mode]
Power Tnverter by Statpowor Technologies
7STC), can be purchased by mail for $134

[Il Pocket
Corp.
from

flverton 1n NC, pione B0OJ-334-6541., Other sources
1 be faund by phoning S7C in Eritish Colurbia at

4 420-1585.  The countrnuous cutput is rated at 00
wittsy 1 noticed that the specs for my AC-powered
VU is well urder this at 19 watts, Other similar
sriices may be available,

Tw1 articles on video astronomy have appeared

recently, one good and the other bad (that 1s,
cocultations),  The good news is Peter Manly's
aticle, "On Lhe dpplication of Video Technology to
Secyltatian Protometry”, in [LALP.PLP, Comm. #36, p.
1921 {(June 19893, Observation with and withoul an
trage inten<ifier 15 described. Sections include
Prror Chservation Techniques, System Oparation,
Observatior Methods, and Pata Peduction, In the
wamp issus, Nerald Percsha describhes tne Optec SSP-5
Photometer on pages 78-31.

fur

rvolving faint objects. For the Tatter, vou neen a
Psw-light-level black-and-white camera, not a color
cwnera, A large-screen TV monitor 1s a nuisance,
aspaciaily for portalrie use, where hattery-powered
ssutpment is desirab’e, 1f not essential, For
ccedaltations, you only need enough resolution tou
clrarly recoard the star trat you ara trying to

thry can uwually be obtained with simple 4-
Mackariane pives a few

“hie bad news 15 Alan MacFarlane's "A Primer ftor e
Video Astronomy' on pages 226-231 of this month's ,
“ky and Telescope. The article concentrates on :
oblaining good images of the planets and the Moon,
and ever has a good view of the July 3rd occeltatton :
af 28 Sagittarit by Saturrn,  Bnt the methods that he S K-
doscribes are the oppasite of what is needed to . Ot
abhtain high time-resaiution data of transient events . L Ff e

o

O

donerve;

itrh or S-inch monitors,

51 4 50
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