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What to Send to Whom

Send new and renewal mesnberships and subscriptions, back issne
rexjuests, address changes, email address changes, graze prediction
requests, reimbursement requests, special requests, and other
IOTA business, but not observation reports. to:

Craig A. and Terri A. McManus

Secretary & Treasurer

2760 SW Jewell Ave

Topeka KS 66611-1614 USA

Email: IOTAi@inlandnet net

Send ON artickes and editorial mamers wo:
Rex L. Easton
Editor for Occultation Newsletier
2007 SW Mission Ave, Apt. 1
Topeka KS 66604-334]1 UUSA
Email: SkyGazer@inlandnet net

Send Tunar Graring Ocenltation reports to:
Dr. Mitsorn Sdma '
V.P. for Grazing Ocenltation Services
National Astromomical Observatory
Osawa Mitaka-shi
Tokyo 181, Japan
imail: SomaMTiGce.neo.acjp

Send Anecdotal Stories of Lunar Grazing Occultations to:
Richard P'. Wilds
3630 SW Belle Ave
Topeka KS 66614-4542 LISA
Emeail; DarkMatter-at-HART/@worlduet ait. net

Send Total Occultaion and copies of Lunar Grazing Occultation
reporis o
International Lunar Occultation Centre (1LOC)
Hydrographic Department
Tsuokiji-5, Choua-ko
Tokyo, 104 Japan
Email: ILOC@ws11.cue jhd go.jp

Send Asteroidal Appulee and Asteroidal Occultation reports to:
Yoo Stammn
V.P. for Planctary Occultation Services
11781 N. Joi Drive
Tucson A7 85737-8871 USA

Fl S

Send obscrvations of occultations that indicate stellar duplicity to:
Henk Bulder
Insteck 44
NL-2771 Boskoop
The MNetherlands
Email: HiJBulder@compuserve.com
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Membership and Subscription Information

All payments made to IOTA must be in United States
funds and drawn on a US bank, or by credit card charge fo VISA
or MasterCard  If you use VISA or MasterCard, incinde your
sccount mumber, cxpiration date, and signature. (Do nol send
credit card mformation through c-mail. It is not secure nor safe to
do so.) Make all payments to TOTA and send them to the
Secretary & Treasoror at the sddress on the left. Memberships snd
suhscriptions may be made for one or two years, only.

Occultation Newsletter subscriptions {1 year = 4 issoes)
are UUS$20.00 per year for USA, Canada, and Mexico, mnd
115$25.00 per year for all others. Smghe issues, molnding back
isgues, are 1/4 of the subscription price,

Memberships include the Occultation Newsletter and
anmmal prodictions and supplements. Memberships are US$30.00
per year for USA. Canada, snd Mexico; and 175835.00 per year for
all others. Observers from Europe and the British Isles should jom
the Eiropean Service (IOTA/ES). Sec the inside back cover for
more information.

[OTA Publications
Although the following are inclnded in membership, nonmembers
wﬂl be charged for
Local Circumstances for Appulses of Nolar System
Ohjects with Stars predictions USS1.00

£ Graze Limit and Profile predictions US$1.50 per graze.

5 Papers explaining the nse of the above predictions
US$2.50

o 10TA Observer's Mamual TIS55.00

Asteroidal Occuliation Supplements will be available for 1TI5$2.50

from the followng regional coordinators:

[ South America—Oidmdo A Naranjo: Universidad de

los Andes; Dept. de Fisica; Mérida, Venernela

L Eurvpe—Roland Boninsegna, Boe de Mariembourg, 33,

B-6381 DOURBES; Belginm or IOTA/ES (see back

cover)

® Southern Africa—M. D. Overbeck; Box 212; Edenvale
1610; Republic of South Africa

® Australia and New Zealand--Graham Blow; P.O. Box
2241; Wellingion, New Zealand

L Japan--Toshiro Hirose; 1-13 Shimomaruko 1-chome;
(a-ku, lokyo 146, Japan
L All other areas--Jim Stamm; (sce address at Jefi)

ON Publication Information

Occultation Newsletter (ISSN (0737-6766) is published quarterly
by the International Occultation Timing Association, Inc. (IOTA),
2760 SW Jewell Ave, Topeka K58 66611-1614, TISA, I0TA sa
tax exempt organization under sections 501 (c)(3) aud 509(a)2) of
the Imternal Revenune Code USA, and is incorporated in the staie
of Toxas. First class postage paid at Topeka KS, USA_ Printiog
by Tony Murray of Georgetown, GA, USA. Circulation: 400,
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IOTA News
Davad W, Dunham
dunhamig@erols.com

eporting Changes: Changes have been made for reporting

servations of Innar grazing ocenlistions and double stars
discovered during occuliations, as described below. This should
make [OTA’s analyses of these observations more efficient, and
will give observers quicker feedback.
Grazing Occubtations: o addition fo ILOC, reporis of lunar
grazing occultations sbould now be sent fo Mitsurn S6ma at the
Mational Observatory n Mitaks, Japan, as pow gven al the lefi.
Shifis from the predicied profile no longer need to be given in the
reports since Dr. Soma can determane them. He is anxious to
recetve graze reports, preforably in 1LOCs 80-column format (as
attached files) or in TOTA's email76 format. but he can use other
reasonably well organized formats giving complete information
about the station coordingtes aed timings as well.  (However,
ILOC can only accept thewr BU-colnmm format as & muencoded
sttsched file, or m the email 76 format)  Dr. S6ma will analyze the
ohservalions so that, when appropriate. additions can be made to
(e wbserved graze databass (mainly Cassini-region events) used
by ACLPPP and (starting with 1998 predictions) GRAZEREG.
He will also prepare the summary tables of observed grazes for
Future issues of ON. Siorics of events with any unusual
circmmstance, or anecdotal accoumts that might be of interest 1o
others should be sent to Richard P. Wilds al DarkMutter-at-
HART @workinet.atl.net sinee Richand wall co-author the graze
articles for ON with . Sdme. For those who don't have access
in cmail, siories can-also be sent by regular postal mail o Richard
af 3630 SW Belle Ave.; Topeka, KS 66614-4542; USA.

A temporary complication will occur in Janusary - March,
1998, when Dr. S6ma will work with Dr. David Smith's group at
the Goddard Space Flight Center in Greenbelt, Maryland, to work
primarily on the job of detcrmunmg the best overall lmmar
topographic nrodel with & combined analysis of both occultation
(especially grazmng) and Clementine observations. D, Sima’s
temporary addresses will be published here as soon as they are
known. and will be given on our sky.net web site. If at the
bepmmng of 1998, vou don't have Dr. Soma's temporary address
and yon have some observations 1o report. sead them to me and T
will pass them om to him.
Double Stars: Henk Bulder was the first lo respond to my reqnest
for somoome o take over the work of organizing and reporiing
ohservations of oceultations that indicate stellar doplicity, He
should be wvery capable with this job, having email
HIJBulder@compuserve.com. s well as much observational
experience with the subject. T have sent him all of the [OTA
double star files, and he is doing valuable work to betier organize
them. If you don’f have cmail, give your observations to Heak by
phone at +31-1722-11870 or by postal mail st Insteck 44; NL-
2771 Boskoop: The Netherlands.

Henk's offer to help was followed soon by three others:
Jan Manck in Pragee, Czech Republic, Benoit Rousscaw, Paris,
France; and Brian Mason, Washington, DC, USA. They can help

Henk with some aspects of the work: many crrors need to be
corrected, information improved, ctc. Brisn Mason, with his
background working with speckle interferometric observations of
occultation donbles at the Cemter for High Angular Resolution
Astrometry (CHARA) m Atlante, GA, but now takmg over Dr.
Warksy's job  maintsining (he master double star database a1 the
US Naval Observatory, will be of special help 1o the project
Brign will work closely with Henk once the TOTA data arc in the
form that Heok decides is best. amending the files of orbital
elements and basic data to include the lalest speckle resmlis. Also,
much work lies shead to incorporate the large nnmber of new and
improved double star observations from the Hipparcos mission.
Corrections and Additions: Two email addresses for reporting
ohservations have changed from those given in the last issue. Jim
Stamm’s email for reporting #steroidal appulse and occultation
observations is nemo/@flash.net and Walter “Rob™ Robinson’y
email for scoding, or commenting on. TOTA's web Page is
Robinson@sky.net. Robinson’s TOTA site is mamly for lnar
occulistions and eclipsss; Jim Harl also maintains an 107TA weh
site for asteroidal and planetary occaltations; his emaul address is
jphart@anomalies.com. Jim also maintains IOTA’s FTP site for
large files at fip.anomalies.com,

Help Needed with Astrometric Updates: The OCCULT
progeam, version 4.06, can be used to wpdate predictions of
occultations of stars by asteroids using sstrometric observabions
that are supplied by observers m cinail messages in the standard
Minor Planet Center format and selected by OCCULT smply by
scrolling through the message and marking the appropriate lincs.
This relicves the need for laborious data entry and, with the whole
process controlled from menus, is a relatively easy, user friondly
process. Updated central line coordinates sre output in a [ile that
cam be inchuded m an email méssape. and A description of the path
eam be prepered easily from OUCULT s map display of the cvent,
which can also be given in an attached file in email messages (o
observers,

Mow, asteroidal oceultations can be updated days and
wecks in advance by observing the asteroid pass close w stars
the wvery accurale Hipparcos and ACT (combination of
Astrographic Cstalog and Tycho data for much-improved proper
motions; see e separale article), and Jim Hert has writien a
program thal produces hists of these appulses that sre posted on onr
snomzlics web site and distributed by email to astrometric
obscrvers.. But this has resulted in an order-of-magninsde increase
m astrometne observations that has taken up great amounts of my
time, delaying my mputs for ON and much other valusble IOTA
work. We all want these esteroidal occultation improvemsnts 1o
merease our chances for observing these elnsive events, but it has
come at the expense of minmg our publication schedule. 1 you
could possibly help with these updates. please obuain the latest
version of OCCULT from Rp.anomalles.com. or if you already
have it, the npgrade file can be obtained there, or sent to you by
email by either me or Kent Okasaka (the wpgrade ZIP file is about
| mepabyte), Help is especially needed in North America Jan
Mimek has done mch good work with OCCULT in Emrope, where
Martin Federspicl and Edwin Goffin have also updated and
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distributed predictions. Part of the job is also preparing the update
messages and distributing them to observers by email. T can
provide my email address directory &5 an ASCI file that yoo could
use 10 enter at least the observers in your region in your sddress
directory.  Please et me know if you can belp with this important
work; | have already had to skip over some observations becanse
1 haven't had time o process them all.

Meetings: An scootmts of the 15 anmual IOTA meecting m Utah in
late July is given in a separate article. A longer srticle about the 16
Enropesn Symposium: oa Occuliation Projects in England in early
Scptember will appear in the next ON; it will include shstracts of
most of the papers that were presented.

Smioe the lasi issue, presentations heve been given at the
following meetings to encourage obscrvations of cccultstions,
usually chowmng a videotape that 1 provided, The ones before July
29 concentrated on the Aldebaran occuliation that moming,
especially the possibility of cmmeorder observations of il as
ﬁsuumdmihﬁmlampngﬁﬁ[dﬂnﬂhelmlsmm

erenve: Steve Edberp gave a
pmamﬂahmﬂﬁmmcchngbeﬂnwﬁigﬁeulm Cahfornia,
in Infe May.

American Astronomical Society: [ gave a poster presentation on
obscrving the Aldebaran occultation with camcorders at a special
segsion on smeer-professional cooperstion on June 10 af the
AAS meeting in Winston-Salems, North Carelina. My employer.
the Applied Physics Laboratary (APL) of the Johns Hopkins
Ummty mppnnﬂdmjfirwe]fmthmmmwg

] LU g CIAnG Dbservers DWHNYE gave
lpresaniﬂmnmjmzxn .-'“Fﬂ‘i ameal meelng m Las
Cruces, New Mexico.
Universe ‘97 Richard Walker encouraged observations at some
educational sessions of this meeting in Chicago, sponsorcd by the
Ammumlﬁmlotyufthﬂi’mﬁs

ﬂlBhrgcmﬂﬂmngnly‘r atCoppﬂMuumamRmﬂﬂ Colorado.

1 181 il ] SITOIELS, '['hmnnsheltlm
qu.hmu]u!_-,r An*mdl’nmgpyeﬁunﬂmimimn[inweﬁm
College Astronomy and Astrophysics (7) gave some of the courses
in Zanjsn. Before he left India. he requested occultation
predictions for Zaujan, which [ provided Unfortunaicly, he
reporis that a Hyades passage and Aldeberan occnltation on July
2 were clouded out.

Nebraska Star Party: Richard P. Wilds gave an IOTA presentation
hﬁumeurlyﬁugmwﬁhmmppmﬁmﬂwhm
mm:hng_mﬂihcaimppmﬁmnﬂnm on Sepiember 8-10
(sec pages 150-351 of the last issne). He gave a presemiation
about IOTA's work, showing 2 video of some occultations and
colipses.  Panl was able to foster some infercst in observing

ocoultations and cclipses among the attendees from Jordan, Saudi
Arabia, snd Syria; some observations might he made near the
somibern bimil of the 1999 Apgust total eclipse m the northermmost
pnrlufS}'m

Mainwduﬂnpcamlﬂhtmnﬁwvmmhsﬂlhmmwhug
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in Ashlind, Virginia, on Seplember 27. A sepamte mrticle
documents my videotape and figares, which could serve as part of
2 package that you might be sble to present st an astronomical
meeting or |arge ser party in vour region. [t elso gives some news
of the public campaign for the 1997 Jaly 29 Aldebaran occultation,
and new developments sbowt recording occultations with
camcorders. We noed more observers everywhere, to marshall a
larger percentage of the possible astronomical resources for
important occuliations. so hopefully this material will help
Double Occultation of Planets: On 1998 Apnil 23, Venns and
.hpmrwﬂbuﬂhemﬁcdhgdmhhm.muhmﬂymlw

ueas.asmbem in Ih:mspar

expedmmluﬁmmslmm::ﬂmﬂm Atlantic' Ocesn between
Aﬁmmdmnﬂmahﬁmvcmdrmdmﬁrme\mdﬂn@

mumt;ﬁﬁvalnr [m:mi'sulMﬂqrmHuuﬂm.TX.n
Panl D Maleyl@jsc.nasa.gov, phome 281-480-9878, for more
information.

MNext lisues: This overduoe issue will be a little shorter than other
issues this year, but will be a large package st least for North
American observers smee it will molnde the 1998 Asteroidal
Occultstion Supplement for them, We plam to publish the next two
issues o intervals of abont 5 - 6 weeks fo try o get back om
schedule The next inmue, which will probably be distributed in late
Jamary, will inclode an accomt of the ESOP mecting and the
prescntation abstracts, and will likely be sont along with the
hemispheric grazing occultation supplement for 1998, 4

1997 10TA Annual Meeting
Rick Frankenberger

’IE 1997 amumal meeting of IOTA was held on Sunday July 27,
1997, st the Planctarium of Utah Valley Stale College
Orem. Utah. The mformal get-acquainied meeting on Saturday
evenmg turncd out to be mors informal than plammed. We milled
around m groups of two or three widting for the other groups who
were milling aroind someplace else to show up. By 10:00 PM we
gave up end went onr scparabe ways,

The bosiness mecting was called to order by President
Pavid Dimbem on Sundsy mommg.  In altendmes: were: Mark
Dakms, David Dunham, Joan Dunbam:, Willism Dunham, Damicl
[E. Falla. Rick Frankenberger, Kim A Hyafl, Derald D. Nye,
Denise Nye, Holly Phaneuf, Richard Tenney, Wayne H. Warren
Jr., Patrick Wiggins, and Faltes Wight Jr.

David Dunham presented the treaswurer’s report, seat by
Craig and Terri McManns shortly before the meetmg. Cash flow
for the cight months smee the 1996 mestng was §1,600 negative
due mostly to the accelerated publicaion schedule for the ON. Tt
was decided that thére was no need for action, since there is stll a
good cash reserve, and the newsletier is nearly back on schedule
The report was spproved by vote of the members,
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Wayne Warren gave an update of the status of the [OTA
Observer’s Manual. With the deactivation of IBM mamframes, the
(ML Script format is obsolete; the manmal seeds to be converted
to » new formal. Wayne saggested either Microsoft Word or
LaTeX. Word is very popular and likely to exist for many years,
however, the svailable conversion software from GML 1o Word
does a poor job with tables and formmlse, LaTeX is widely used
for scientific docaments and should be supported for many years
also. The comversion from GMIL to LaTeX is nmch more
complets than the comversion to Word Wayne will choose the new
format and purchase conversion software. A draft, text only,
versionn of  the memnnal is available at
hittp:/fwww.sky. net/~grazebob/occman. zip.

Deerald Nye raised the question of storage space for back
smnes of ON. After a brief discossion, 1t was decided that Derald
Nye, David Dunhamn and Craig and Terri McMamis woald decide
ow mamny copies of each issne should be saved and where to store
them. The business mestmg was then adjourned

Afler lmch, we discussed the Aldebaran occaltation and
the effectivencss of the oatreach effort to get the public involved m
reconding the event, IOTA inembers hed made presentations at the
Riverside Telescope Makers Conference,. snd the Astronomical
Leagns and ALPO conventions. Several of ns had contacted local
newspapers and obtained some coverage, but perhaps the most
attention was generated via a circuitous route that started with a
press release sent (o shout twenty newspapers 55 well as many
clnbs and observers in the region of visthility. Steve Maran. the
press officer of the American Astronomicel Society, forwarded the
relemse to shount 600 media outleis, resulting in several newspaper
erficles and the slention of Thme magarme.

Everyone was enconraged to get the Iatest version, 4.05
[ed. Now the Intest version 15 4.06], of Ocenlt and to become
familiar with vsing it. Other topics, presented mainly by David
Drumharn, incladed the followimg:

IOTA Predictions: Computors/Regional Coordmators; changes in
procedures doring 1997; volmiteers needed for computing data for
the wesiern USA mnd other areas; a planned, casier -to-prepare
Innar occulistion report form: GRAZEREG/ACLPPE - changes for
grazes m 1997 and 1998
Limar Occalistion Maps: Maps produced by Occult; maps for Sky
& Telescope; maps for the general public and news media; maps
produced by LUNOCC {by Danici Falla)
Oucpltation  predictions: Moonview  (Duich  Oconliation
Association and Oceult); X7 catalog - changes with Hipparcos
data Wayne Warren, Phiscussion - concerns, new capahilitics, el
Analvsis of Obgervations: New graze reductions (by M. S6ma, R
Biichner, and 1. Hersld), new profile, but no polar diameter, from
lhnl?!ﬂ Nwmﬁlﬁ'z'ﬁh hulrechpﬁe BIOFES,

¢ has g: Aldebaran prazes and totals;
mmgcmrdﬂuﬁ:rminrnumhm asteroidal occuliations
(NASA Graut for reductions - statns, work by Dong Faust, 1996
December, Interammin [Astromctry; reductions], 1997 March,
Campanis); The Hipparcos Revolution (June 10, Maris: Juse 27,
Mathilde md NEAR: July 9, Lotis), Galilean satellites mutusl
events; Triton Oconllations (July 18th observations, especially the
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offort in Australia by Wolfzang Beisker and his TOTA occuliation
CCD camerss: Nov. 4 plans),

Plams for upeoming svents, 1998 Feb. total solar eclipse - Warrem:
1998 Aug. snnnilar eclipse m Vanavatn: 1999 Feb, snuelar eclipse;
1999 Aug, iotal sofar eclipse in Furope, Turkey; Date and location
of the 1998 IOTA meeting (not decided, but it will likely be in the
Kanses City and Topeka, Kansas area).

We met for dinner smd them splif info Two groups o scoui
the primury snd scoondary sites for observing the Aldebsysn graze
which would oceur at 3:45 MDT on Tuesday morning. Monday
morming the sky was completely clondy and the forecast wes that
the mini-monsoon would just park dsell over Utah and Wyoming
for the next couple of days. The group decided to split into three
o improve our chances of someons petting & clear sky. Some
stryed m Orem, the Dunhams went to California, and the rest went
searching for 8 sucker hole m Wyoming. In Wyoming the moan
did pop out of the clouds; naformnately the graze had just ended.
Fort Colliny, Colorsdo, shoul two hundied miles soath of the grare
line:, hiad major flooding and rain desmnage the days before and after
the graze, Fortuenately, the WWV transmitters located there were
not damaged

IOTA wishes to thank the Utah Valley State College for
the nse of the planeterinm for our mecting and especially Paal
Mills who did the leg work to provide all the necessary
preseniation equipmel and make all the srangaments for us. 1

Solar Eclipse News
David W. Dumham

998 February 26: Most observer’s plans are by now complete

for the great Caribbean total solar echipse of 1998, I0TA
ciforis o video recond Bailey's bead phenomena st the southern
bimit are being organized on Curacao as part of expeditions being
ocganized by the Johnson Spaceflight Center Astronomy Chub by
Paul Maley in Houston, TX, &t PaulD.Malylgjsc.nasagov,
phone 281-480-9878, and by the National Capital Astronomers by
Wayne Warren in Greenbeht, MD, at
Wayne H.Warren. /@ gsfc.nasa.gov, phone 301-474-0814. Also
nesr the somthern limit, mear the Galapagos Islands, will be an
Eclipse Fdge expedition organized by Tom Van Flandern, Meta
Reseurch, at metares@wellcom on the Web at
http://www.metaresearchoorg. phome 800-898-EDGE or 202-
362-8279. Unfortumately, almost the only land crossed by the
northem limit is a very clondy and promitive part of easlem
Panams, end Colombia, where wmdorinnetely il is just foo
dengerous for foreigners to travel m the comtryside (although
Patrick Poitevin, Belginm, pub01023@innet.be, may try}. There
is one other chance—the Islas Los Moajes off the northwestern
coast of Vemeruels. The northern edge of totality just brushed the
southern ends of the southernmost two of the small uninhabiied
1slands 1 tus group, which is mnder the junsdiction of ihe
Venerielan navy. Orlando Narenya and Patricia Resenrweig at the
Universidad de Los Andes m Merida Veneyuela, have contacted
the Veneznelan defense ministry to ncgotiste arrangements for
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transportation to Los Monjes. Both Hins-Joschim Bode, president
of IOTA/ES, and 1 plan to join this effort. ' We will be traveling
with our families and with a friend fucat in Spanish. Since only
a few will be able to go to Los Monjes, observations by our group
will also probably be attempied near the southern limit north of
Coro on the northern Vencruelan coast. 1 any other N readers
will be in Veneznela for the eclipse, they might contact me to see
if it might be possible o meet, and possibly coordinate
observations. We will be i Venezoela from February 22 to March
1.

1998 August 22: Paol Maley is planning an expedition to
Vansgvatn in the sonthwestern Pacific Ocean to observe this annular
solar eclipse nesr the southern limit. We are inferested in the
possibility of observations at the northern linsit by others, perhaps
n Malaysia or Ealimantan {Borneo).

1990 Februoary 16: Paul Maley 15 planning an expedition lo
western Anstralia to observe from the edges of the narrow zone of
annnlarity. Since the angnlar sizes of the Sun and the Moon will
be pearly equal, Bailey's beads promise 10 be more plentiful than
usual, in 4 shoel time span--a very dynamic eclipse.

1999 August 11: Panl Maley snd Tom Van Flandern are both
organizing expeditions to Turkey for this eclipse. Van Flandern's
expadition will be another “Echpse Edpe”™ expedition.  Although
Maley’s expediion will be pnmanly a ceniral line expedition,
some of those in his group will observe near one or both limits,
The Evropean Sympoesium on Occoltation Projects (ESOP) will
probably be held this month, probably in southern Germany.
IOTA/ES is looking into the possibility of chartering a plane at
Munich to fly to Romania or Turkey in case of bad weather in
wiestern Farope:; preliminary inguiries indicate a reasonable price.
Otherwise, observers will probably drive 1o suitable sites anywhere
from France to Hungary to optinize weather using the good road
network m the region. More information about IOTA/ES's plans
will be published in (N as soon as they become available. Some
obsarvers have already joined expeditions that don’t have plans for
cdge observations.

Although 10T A strongly encourages observations near
the edges of eclipse paths since these are currenlly the best
locations for measoring the solar diameter from Bailey's bead
ohservations, we also want observers who are near the central line
or clsewhere i the eclipse path to also video record Bailey’s beads
with small telescopes or  high-power  telephoto  lenses,
Emprovernent of the hinar profile from analysis of Clementine data
and of tolal lonar occultations (especially photoclectric and video
timings) with the new Tipparcos-based star catalogs (especially
HIP and ACT) holds promise that Bailey’s head observations in
the more central zones of eclipse paths mught be analyzed well
cnough 1o derive solsr diameter values. Tt is important to improve
the lunar profile in this way m any case (o analyze the more
mmmerons central colipse timings from past soler colipses. 1

= TJoAN (&€ PS5
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Prediction News
PDavid W_ Punhgm

ome information sbout predictions is given m other articles o

this issue amd will not be repeated here, at least nol in detail.
By the time vou receive Lhis issue, the 1998 prediction process
should be well underway. If you do not yet have predictions for
1998, you soon should receive them. Il is most efficiem, less
expensive, and quickest to send them by email, so please provide
vour compuor, and 1OTA or ICTATS, with vour email address
if you have not already dome so,
Lanar Occultation Predictions: Fherhard Riedel, whose email
sddress is now Eriedel@compuserve.com, has generated the
graze region data for 1998, and these have been distributed to the
graze computors, alomg with a new version of the prediction
program, GRAZEREG version 5.1,  Note that version 5.0
produced erronecus output, unless the longitude interval was 10/,
The new versions for 1998 include the database of Cassini and
other observed praze data used by ACLFPP to comsiderably
improve the GRAZEREG profiles, and largely obviate the noed for
ACLPPP profiles, which might be needed now mamly to portray
the separate profiles for grazes of the components of close double
stars. The longitudes i the GRAZEREG predictions ane now
positive towards the cast rather than towards the west, the change
being made 1o be consistent with corrent astronomical practice and
with the OCCULT program. A future update to the predictions
will be made, now probably early in 1998, when a version of the
X7 star catalog using Hipparcos and ACT mmproved siellar data
becomes available, inclnding a re-reduction with the new catalog
of the observed grazes used in the database for the profiles. That
will significantly improve the accuracy of the predictions
capecially of grares of norhern-declmation stars in the S 1o &
magnitude range,

Wolfgang Linnvermemm has prodeced the 1998 Besselian
clements file (BEFILE) and it has been distribwted to European
national coordmalors for compulation of 1998 total lunar
oceultation predictions with PC-Evans, But as for 1997, these
predictions do not include ocenltations of major or minor plancts,
Predictions computed with OCCULT version 4.04 or higher now
inchades these events, as well as exsentially all other festures of the
PC-Evans predictions, mcluding nse of the same XZ794F star
catalog and a catalog of the brighter star clusters. 1 have wrillen a
program called IOTASTA that reads an [OTA grare prediction
stnitom dataset and generstes a SITES.DAT fle psed by OCCULT.

That will permit the graze computors to gencrate lotal inar
ovealtation predictions for all IOTA members without the need io
nse the different files that PC-Evans nses, so we hope to provide
total occultation predictions to most members this way.

Those reducing occultation observations, as well as
observers, should be cantioned that the X794E catalog now being
wsed for graze and fotal occulation predictions (including by
OCCULTY) is ot the same as the X780 catalog that hias been used
for occultation predictions and reductions for over 20 years.
KZ94E of course has many more stars from the PPM catalog not
inclnded in the earlier X7, but also some of the stars numbered [
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to 32221 (the highest oumber in XZ80) are NO'T the same in the
two catalogs (that is, a few siars with the same X nmmber i the
two calalogs are nol in fect the same stars), Some ofﬁwne
problems were corrected in the 1997 tois] occuliation
computed with a revised version of the 1997 BEFILE that 1
produced last Jannary, but the old uncorrected BEFILE was nsed
at least by most Enropean coordinators. Simoe [0TA will rely on
OCCULT mwre than PC-Evans for the 1998 predictions, the 1998
BEFILE wall not be comected in the same way that the 1997 file
was {doing that would take some of my tme to resurect one of the
coaversion programs that somehow has been lost), and OCCULT
nses the largely mmcomected X794 (although David Herald has
identified and corrected some of the emors). Since X7R0 has a
long observanonal history, | prefer that the same stars be identified
with the same X numbers in both X780 and a new version of
X794, and afler that is scoomplished, the positional data in the new
X7 catalog cen be replaced with Hipparcos, ACT, and Tycho
catalog data. This will take some time, which unfortunately will
delay the more accurate graze predictions that can be produced
with the new catalog data

Astercidal and Planetary Occultation Predictions: The charts
and basic data for these events for 1998 were generated by Edwin
Goffin several months ago. Regional coordinators shonld have
distributed Godfin's charts by pow,  The charts lor North America
arc being distributed as & supplement to this issue, the charts
having been labelled and otherwise annotated by Diavid Wemer.
Goffin produced his charts and data shorily befisre the Hipparcos
dala became available. 1 recently nsed the new ACT catalog o
update Goffin's datasets to incinde thee more accurate Hipparcos
and Tycho-based stcllar data, wihich should resull in 2 considerable
improvement m the 1998 path predictions. By the time vou read
this, these improved data will heve been distributed fo the grave
computors so they can inchude 1998 local circumstance appulss
(LOCM) predictions with your graze prediction dsta. Regional
maps for the exrly 1998 events will appear in the next ON. |
probably will not have time to scparate the companents of most of
the donble stars in the dataset before | need to pass them on to the
coupartors for the 1998 predictions, so a faoture update to the local
circomstance predictions carly in 1998 is likely. As noted above,
an updaie will be needed for the graze predictions, so the new
LOCM predictions will likely be distritmed with the new graze (or
at least graze profile) data that will be based on the new XZ
catalog. 1

The Hipparcos Asteroidal Occultation Revolution

Has Begun
David W. Dunham, Bill Owen. Jim Young, snd Bob Bolster

{170) Maria is 8 rather small asteroid, estimated to be 46 ki
dizmeter. On 1997 Jane 10U it occulted 6.0-mag SAD 164249
along & wirrow path extending nearly doe south 1o sorth from
Argentina (o central Canada. Previous attempts to predict
casily-observable occultations like this have mostly failed due to
the great difference in the star's and asteroid's brightness, I the
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CCD exposure is long enough 1o record the asteroid, the star onage
is overexposed and can not be messnred.
About 30 hours before the occuliation, David distributed
the followin iction by émail based on his caloulations;
Maria Occultation Path Shifis Fast

The occaltation of 6.0-mag. SAO 164249 (=ZC 3105 =
PPM 238586) by 170 Maria will take plsce along a path 12 path
widths east of that shown on wy map on p. 73 of the February
1997 issue of Sky & Telescope, sccording to CCD observations by
Bill Owen and Jim Young at the Jet Propulsion Laborstory’s Table
Mountain Observatory in Californis end reduced with Hipparces
nd Tycho reference stars; the Hipparcos position for ZC 3105 has
been used for the prediction.

So the updated path crosses central Missouri rather than
central Kansas, The formal error is only 0.011" m B.A. or 173 of
a width of thus narrow (expected 46 km wide, or 0.0327) path, but
the error could be greater; nse of the accurate Hipparcos data in
this way has not been nsed for any previons asterosdal occulistions,

as far as [ know (we thank Michael Perryman of the Hipparcos
Project for releasing the dats for the relevant stars to us). The
correction fo the time is 1.2 minutes 1sier than that shown on the
map in Sky & Telescope. The compuier-penersted path
information is given below [not reprodiced here, but available
upon request o Danham]; observers within 100 ki of this path arc
encouraged to observe the occuitation, and fo try to get others 1o try
to time il from stations spaced east and west across the path. A
description of the path and some more background information
will be given later. A Bnder chart for the star is in the Celestial
Calendar seotion of the June issue of Sky & Telescope, and a more
detailed one is in the IOTA 1997 North American asteroidal
occultation supplement as well as on both of TOTA's web siles.

MIN, SEGCENTRIC

iT- o1 ot - Path Comparison of predictions
nnoom = wicitha

9 2.B D.03W Q EEM star data, B Goffln, path
In Faly, Bky & Tal,

9 2.7 0.04E 2oaRan CAMT - srar dhata, map on pe= 370 of
the Last OH

G 3.4 2lE s ey & obg., June T, Mallorca
ObiZervatory ]

9 3.7 0.36E 1E.7 m. B oobs.; Junelgd, Table Min. Obe.

The observations at Table Mountain Observatory were
made with a large-format CCD that included 2 Hipparcos (which
were given much higher weight in the framoe reduction) and 3
Tycho catalog stars in iis field along with Maria. The observations
al Mallorea, Spam, were made with & smaller field CCD relative
to & star in the Tycho
catalog and using GSC 1.2 stars to define the onientation of the
frame. The difference of 00.15" from the prediction based on the
Table Mountain can be explamed almosi entirely by the over 0.1"
standard error of the right ascension of the less accurate Tycho
catalog position al the gpoch of the vcculiation, so the Table
Mounisin prediction was considered the best for this event.

Patrick ('Commor traveled from his home in Pinaws,
Manitoba, (o a location within & kilometer of my predicted central
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ling and observed a shorl ocenltation there. s observation is
Eivenheb;rw:

Maria Ocealtation in Masitoba
Patrick O'Connor, email: OCONNORP@WILAECL.CA

1 observed the Oconltation of Z.C. 3103 by 170 Maris &t
location: 97 dég, 17m 34s +9s West SOdeg. 8m 1 1s = 65 North. I
wes 2.1 kilometors Fasd of Stomewall (2.1 km from NE junction of
67 & 236) on Highway 67 [This is north of Winnipeg, much of
which st have been within the shadow's path]. I was (0.5 km
East of intersection of Summit Rd / Road 7 Enst with 67, on the
south shoulder of Highway 67. 1have aot been sble to get the
elevation except it is sbove 750 Ft. [ hope this location is acourste
ennugh.

I'was sbout | km from: mry plol of the cester Ime without
correating for elevation [that correction wonld have beea kess than
204) meters). The ster disappeared for between 2 snd 4 seconds.

The observation was made with a C8 lelescope, The
obscrvation was made by recording WWV md velling the
observations o the tape recorder. This may not be the best, but if
was all I conld manage on short notice

1 have dose hmar occultations and grazing occuliations;

but this was the first trme [ observed am asteroidal occeltation. 1
was nol sure | was looking st the right stor. T expected the
occultation 1o oconr just before 4:29 AM, so when 4:29 came |
looked at other stars in the eve piece. not moving the felescope. fo
see il any of them had disappeared,
Then 1 noticed the brght star was gone, [ yelled "Hey, its gone
now". Mext 1 thought I should be ready for the re-appearance.
Then it re-appeared and 1 velled "Its back.” Al this is on the tape
with the WWV signsl.

So | determined whea the first word in each semence was
spoken. For the disappearsnce [ get 9:29:08.8 UTC and for the
re-appearance I get 9:29:10.8 UTC. The disappearsnce niny have
occarred 1, 2, or 3 seconds earlier. The re-appearance would have
been within | second of the time.

I hope these measorements are sccuraie enough lor you
To do more scourste work requires practice and [ will nol have
titewes 4o practice for 340 6 mostha 1 only weat for this one becsnse
[ filt it was an emergency. The path correction had moved it away
from amyone preparing to see it, and info my arca, so I thought |
sheuld try.

I also postad the occultation on the Winnipeg RASC
Email list server, at 10:00 AM Mondzy, bot T do sot know if
amyonc clse observed it. [Patrick later asked several other possible
observers m the Winipeg srea. but infortunately sone of then
tried to observe the evesit. ]

David's reply to Patrick's message {ollows;

Many thanks for your successfiul obscrvation of the
occultation by Mania from very close to my predicted central line
based on the Tshle Mountsin Observatory CCD astrometry relanve
fo Hipparcos stars. 111 a great confirmation of the vahdity of this
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pew technigoe, and offers the promise of sccurately predictmg
even marrow paths like that for Maria mmmy days, and evea weeks,
in sdvance. Tt also has ramifications for our Near Earth Asteroid
Rendezvous (NEAR) spacecrafi flyby of (253 ) Mathilde later this
month, smce similar recent observations of that esteroid, just
cening out from several moudhs of mvisbilily dise o proximity to
the Sun, heve shown & substantial covrection fo Mathilde's orbil
We will be computing & menenver fo target NEAR 1o the proper
i potnt m Madulde's "B-plane” Inter today. Your snccess gives
us more coafidesnce m the recent Mathilde observetions, snd that
the new update o its orbit is weal [Note sddod July 8: The
Mathilde orbit update wes good, and NEAR smocessiully imaged
Mathilde's hesvily-craiered swrface. a fesl thet was almost
forgotten in the delnge of publicity sbout Mars Pathfinder's
smcceseful landing & wock aficr the Mathilde flyby].

Besides grestly moproving predictions of sstercidal
occulistions and spacecrafl Aybys, the techpique promises grest
mprovements i the deternination of orbilal eleownls of several
asteroids, work the cvald lesd o inproved mass deiormmadionss
for some of them. Ounce the orbital clamcnts of astervids arc
accurately determined in the Hipparcos system, then it will be
possible 10 sccurately predict oconltstions of Hipparcos stars by
them monits 1 sdvence, and of stars not in the Hippsrcos catalog
as soon as soitable CCD observations can hnk them to the
Hipparcos frame. Bt i will be necessary to pay move stiention ko
the sccuracics of the differemt types of ohservations (with
mppropriate weighting) than has been dose for most asteroids in the
past, i ordes o make good determimations of the orbilnl elements,

The fisct that you had & short occnltation, rether then the
12 sccomds expected, indicates that you must have beea near the
enstarn or westem odge of this almost sosth-to-north path, Witk
Maria's expected 46 km = 0.032" dismeter, or 0.016" radivs, this
indicates an aor m the prediction of probably sol more than
0.014" in fhe cross-path correction, a very good prediction
consadesing that the obscrvations oo which 1 was based were made
9 1o 10 deys before the ¢vent st about 30 deg. altitude above the
hovizon. Also. my software carrently reads positions only 1o
0.001s in RA. and 0.01" in Dec., which may be too coarse o get
the full valoe from these observations. The emror m the
less-important along-rack direction was worse. The prodicted
time for your location was 9:28:53 UT, so your event was about 16
seconds Late, for an along-frack error of shout 0.043".

So far, P've ooy beard from two other observers, one mear
e cemiral line in Rolla. Missoun [Joe Seune], who was clonded
out, snd from Grinnell College Obsarvatory [Bob Cadmus| m
Iows, where it was clear but vo occultstion occured - that was
sbont 48 km cest of my prodicied line. Hopefolly, somneone else
m the Winnipeg ares slso observed i, bul the twilight was rather
bright with the Sun altinde about -7 deg., so some who tmied might
uot huve found e
stor on that scoonnt. In swy cese, thanks agsin fixr traveling lo the
ventral lime on 8 weekdsy morning: I other timings of the
ocoultation were made, fhen wo may went you o got the
appropriste lopographic map of the arca 1o refine your position, or
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maybe at least obtain 100m (or better with significant stay time
and recording capability) accuracy with GPS measurements

Mo other observations of the occuliation have been
reported, so we do not know whether the central line was cast or
west of (YCoopor's site.  But the snccess should encourage
observers to travel (o the paths for future asteroidal ocoultations
with similar updates. and the method of observing the asteroid pass
chose to Hipparcos stars a week or more in advance can give more
time o propare for these events, a very important consideration for
therr suecess, ﬁmmdlliempimmpmemmemﬂﬂ
occultation prediction is given below. m David's messages
distribuled (o observers:

July 9 429 Lotis Path ip Austris, France, Nova Scotia, NB. &
Onebec

Three CCD exposures of PPM 233542 and 429 Lotis
tsken by Bob Bolster, Alexandria, Virginia, on July 4 U.T. shows
that the path will be (.74" north of Ldwm Goffin's nominal
predicion with a neghpble +0.1 onouic cormection o the fune
T'hic path starts i SE Slovakia at 1:23 UTC (Wed. mornmg), then
extends westward across Anstria. Alpine Italy, & France, and then
agross the Atlantic to Nova Scotia at 1:32 UTC, then extends
Quehes Cilty, Circimstances in the newly compuied central line are
given below, slong with remarks about the locations. The event
should sccar within 8 minute of the time of closest approach for
vour longitude, bt a five-minute or mors observing penod is
recommended,

The formal error of the observations is small, only about

%" or about ime path-width (122 km}. But the acmal 1-sigms
wrror 15 larger. about 2 path-widths, as explained in the astrometric
basis paragraph below. Mobile observers can increase their
chance for seeing an cvent by traveling towerds the new central
line. but nothing is guaranteed

An B-inch or larper telescope is recommended 1o reliably
observe this occultation since Bolster's observations found that the
FPM mapmitude of 9.5 is wrong; it appeared closer to the value of
11.3 givenin GSC 1.2. A finder chart is on IOTA's web site st
htip://www. snomalies.com/loda/splash.him.

The sstrometric basis of the prediction: The CCD
observations were reduced with GSC 1.2, Lotis was observed
relative to 8 Hipparcos catalog star, while PPM 233342, which is
m meither the Tyche por Hipparcos catalogs. was observed
separately relative to the Tycho stsr PPM 233562 to provide the
link for both objects in the Flipparcos system. The error in the
Twcho declination of PPM 233562 st the carrent epoch s + 0,127
or+ 2 palb-widihs, so the actual emor of the prediction could be at
lcast this large.

For fhec shove prediction, we thank Angel Lopez st the
Mallorca Ohsenvatory for providing the Hipparcos and Tycho data
thal were used  "Sianderd" same CCD-field "last-second”
astrometry was also obtained for the occultation, ss described in
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Duavid's later message:

Mallorca Observations Confirm Lotis Path Northward Shifl

he 4 CCD exposures with both Lotis and PPM 233542
in the same feld obtained last night st the Observatorio
Astronomico de Mallorca confinm the general northward shift of
the path determined from Bob Bolster's observations of Tuly 4 thal
wore linked with Hipparcos and Tycho data. The new (Mallorca)
path is 1.0 path width (sbout 125 km) north of the path computed
with Bolster's data that is now shown at [OTA's web sile. The
comection to the time is (). 4 minmie carly relative to the Bolster
prediction. The new path, not relving oo an external system to hnk
the star and asteroid. should be a little more accurate. s formal
mnocertrinty is &), 10" in declination or 4 1.5 path widths {or sbomt
+ 200 km}, and of course the crror could be a hitle larper.

[Soame: moutine observing information and path description
has been omitted from this version; the important point is that
even with the target star linked to the Hipparcos system with only
a Tycho position gave a prediction in good agreement with the
"last-second” prediction, and the Hipparcos/Tyoho update was

-availsble early enongh to warn more potential observers m the

region of the occoltation path, which was several hundred
kilometers north of the nominal prediction.]
MTH. GEGCENTRIZ

w £
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FoElin hominal
VUpdate, Boh: Belater, with HIT and TYC

lpdate, Mallorca Astron. (bxs.,  same

Since the Hipparcos and Tycho dats were publicly
released oaly in late Fime, we do not know vet jast how far this
revolution in asteroidal occultation predictions will go. Martin
Federspiel hes recently compuied moproved orbital elements for
(1) Ceres vsing only Hipparcos observations of that asteroid, and
the residuals of the many observations have valoes of oaly & fow
himdredths of an arc second. Even these are larger than expecied
for Hipparcos cbservations, so Martin thinks that they could be
reduced even more by incloding the masses of Ceres, Pallas, and
Vesta (which have been measured from the pertarbations that they
canse on other asteroids that have passed pear them) in his model,
With pood orbits determined in the same system as the Hipparcos
and Tycho catalogs, it should be possible 10 compute good
peedictions of occultations of stars in those catalogs years in
advance. The expericnce so far has shown that the Hipparcos
positions and proper motions are mncredibly accurate in their
system, botier then those for most FKS stars. The Tycho star
positions are not nearly as good as those for the less numerous
Hipparcos stars, bt most of the Tycho data al current epochs
rivala PPM caizlog data. 1
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The 1997 July 29 Aldebaran Graze
David W. Damham

is summarizes the expeditbions that | know sbout, and gives

what T know of their results. Most observers were m the
rather narrow mmitiple events zone for {hus spectaculsr northem-
limit graze, thanks 1o a special prediction prepared by me snd by
Mitsern Soma esing Hipparcos date for Aldebaran for the new
profile, and for reductions of previous graze observations covering
the same region at rather similar librations, mostly mvolving
Aldebaran during grazes observed a Saros cycle ago (and most
important of these was the 17 station expedition near China Lake.
California. for the graze of 1979 September 12).

' you obsarved the graze and have not already sent your
tape to Tom Campbell or to me, please cither prepare an email-76
frmat report {if you don't have i, it's available st IOTA' web site,
hitp:/iwerw.sky.set~robinson/iotandw.btm of your expedition's
ohsarvetions, or send yoor USGS map-measared coordimsies and
videotapes o

Tom Campbell, I,

13418 Thommssvills Circle
Temple Terrace, FL 33617
Phone: 813-085-1842

Exmail: thoamp(@icnetcom.com

T collected the available observations and sent them fo
Mitsaru Soma in early October. He nsed thom to prepare the
reduction profile shown here, computed nsing Hipparcos data for
Aldebaran. We were gble to use the resnbls o make a special
prediction for another Aldcbaran graze that ocourred i the same
Waits angle range and similar librations in British Columbia and
Alberta on Saturday night, October 18-19. As & result, Franklin
Tochdes large expedition tor thet graze pear Crestomere, Alberta,
was very sucoeasful. Also with similar geometry 1s the followmng
Aldebaran graze, ncar Bologna, Ialy, and in eastern Slovakia on
Saturday, Novamber 15, msjor Furopean expeditions are being
organized m those regions. Clandio Costa. leader of that effort,
and Slovakisn obscrvers have becn sent prediction dats for that
event based on the July 29 data, like those provided to Lochde m
October, and the profile for the Novanber graze might be forther
refined basod on analysis of the Alberts data that is m progress as
this is written.

Watsonville/Gilroy, CA: Richard Nolthenins,
ricknia el ucoliclorg, phone 408-459-3830 (attempt from a
ridge)

Results: Moaon rose in clouds over ridge, probably 1 valid vis, last
R tmmg =i 9:43:11 UTTL,

Orchard Bd., N of Santa Mells, CA: David W, Dunham.
dunham gerols.com phone 301-474-4722

Results: 4 stations, 2 video (1 direct, 1 with 8-in), both videos
recorded several events only after star crossed tenminator, alt 4.2
deg . very clear. Observers from north to south were Jim Hari,

12x camcordsr, Bob Sills, visual 4&-in refr, 6 evems
silis@etec.com, phone 510-887-3324; Joan Dunham., vis,
binoculars, 7 events, Tmmes have been determined to visual
sccuracy, station locations have been measured, and cmail-Th
report has been completed. Picture in Aug. |1 Time magazine. p
68.

Whitworth  Rd., M. of Santa Nella. TA: Ben
bihomas mane rgen.com

Results: Arrived st lest minuie, saw a couple of events at end of
graze with binoculars, no tintngs.

Thomas,

Route 165 E. of Gustine, CA:

dmandigbest.com, phone 510-661-4249
Resnlts: 1 D & 1 R timed vispally, 6" Dobsonian.

David  Anderson,

Atwater N. of Merced, CA: Carlos Avalle, Walter Morgan,
cavalle@iv.oetcom.com (not working)

Resulis: Multiple events timed at 5 stations, 150 fi apart, good
video with 12 events but poor WWV at Avalle's station,

N. or W. of Tonopsh, NV (Tonopah Juncticn or NV378): Kent
Okasaki, 73112.3157@compuserve.com, Johm Westfall,
737371102 E compuserye.com

Resulis: 3 videos & 1 andio tape from stations between .5 and 1.6
mi. 8. of the hmit; &t least the northernmost tape has maltiple
evenis,

UT 36 pear Tooele: Patrick Wiggins, wia apelcon.com, Ammy
Depot

Results: Clouds parted and observations made af 5 stations, |
video; those who stayed from the [OTA meeting participated in
this effort. inclnding Mark Dakins mark_dakine@novell.com,
Derald Nye ays@goodnet.com, and Fulton Wright (tamed 12
cvenis; be_fw@yavapalec.sz.com; his ropart hes been receved).

Rock Springs, WY: Waoyme H  Warem o
wayne.b.warren. | @gsfenssa.gov

Results: With Rick Frankenburger, rickfiastic.net, from the [OTA
meeting, clonds parted | min after the graze period, no
observations possible.

Glenrock (E. of Casper), WY:: Don Asqum, Gates Plm., Denver
dssquin@du.edu. phone 303-370-6374; Dave Street, BVAA,
Thomton. street@june.com, phone 303-428-2288

Resulls: This area was sarely clouded out, probahly wih rem:
expedition probably canceled, but | haven't hesrd exactly what
happened. Some from the Denver area joined the cffort cast of
Rapid City, SD.

New Underwood, SD sbout 30 mi. E. of Rapid City: Harold
Povenmire and Sieve Parker from Rapid City, SD. Clouds foo
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About 140 mi. E. of Rapid City, SD (I believe along Hwy.. 34 near
mile marker 127): Bob Sundy. grazebob@sky.net

Resnlts; 8 siations timed mulisple events through clonds that were
thin encugh to observe the star well at loast 70% of the time.
Accurale positions mmforfunately can not be recovered since single
GPS obscrvations were made and information sbout landmark
references were not preserved Bt simce they were on 4
porth-south road, the longitnde is known, and the latifudes of maost
stations can probably be determined to useable accuracy by carefol
comparison of the reduction profile with other <xpeditions. Scolt
Degenhardt. dega@nashville.com video recorded the graze.

8. of Moorhead City, MN: James Fox. Jhfox@ mmmpoc.org
Resulls: 2 videos, 9 timings, observers had inpression that a small
south shift occmmed, opposits the unpression of the observers near
Bemidji and Santa Nella

Bemidji, MN; Patrick O'Connor. OCONNORP@wLaccles,
phone home: 204-753-2440, business: 204-753-2311 x. 2746
Resulis: 6 stations, all video (direct, without telescopes). 4 had just
1 Doand | R one had 2 D's and 2 R's; snd Stuart Levy,
whev ¥ e at the northernmost station video recorded
12 events. 'The path shified about (0.3 miles north of what was
expected.  Timings and distances from the predicted limit for all
6 stations are in O'Connor's message, but T don't think that the
longitudes, latitndes, and heights above sea level have been sent
yet. 1

Reports from the Field

! I ‘ritom-TR 176 occuliation report: The Furopean Section of the
Internaiiomal Occultstion Timing Association and the

Astronommcal Association of Queensiand ammounces the snccessful
observation of the occultation of the TR176 star by Triton from
four stations in Queensiand, Ausiralia
1.) Observatory of the Bundaberg Astronomical Society 48 cm
Newton 136, IOTA Occultation Camera. 3 images per second
2.} Field station of the Astronomical Associstion of (meensland al
Lochington at 23.945° South and 147.523° Esst C14, 10TA
Ocenltation Camern, 1.5 imapés per second
3) Field station of the University of Southern Quecnsland at
Dracabrook at 23.8995° South and 147444 East Cl4, IOTA
Occultation Camera, 1.5 images per second
4.) Brendan Downs at Tpswich private observatory 12 inch SC
telescope and ST-7

[hsappearance was mommd 10h 1 7m UTC, Resppesrance
around 10h 18m UTC. No central flash occumed, weather
conditions were exceptional,

Observers m alphabetical order were Peter Anderson,
Lindsay Ball, Wolfgang Beisker, Brendan Downs, Evi Hummel,
Steve Hnicheon, Mike Moy, Garry Niclsen, lan Pmk, and Ross
Walters

We thank Cathy Olkms of MIT for the excellent
predictions and the local associations for ther great support as well
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as Bnumo Sicardy from the Observaioire de Paris for [inancial

|1 understand that the occultation was also recorded by Rik Hill
and Bill Hubbard, with & much more expensive system | think in
southern Texas. Their ohservations indicated that the central line
was about 100 km south of the final prediction, mdicating an error
of only about 00.005" st Triton's distance. David W. Duonham] +

The 1997 September 19 Merapi Occultation:
A Lost Opportunity
David W. Dhmbeam

he occaliation by 536 Merept on Thursday mornmg. 1997

Seplember 19, could have been one of the betler-observed
ssteroidal occubtations. Dovrens of obscrvatones were m parts of
the path whiene the sky was perfectly clear, but as far 25 fim Stamm
and 1 kmow, only one observer, myself, located the star in time and
recorded e occaliation. Even in this day of rapid email
communication, great opporiunities hike this are bemg lost. The
scconnt below was wriiten for my annual article on planefary
ocoultations thel will sppear m the February issue of Sky d&
Telescope, but space did sot permil mcluding o there. [ have
dopicd i below so that vou, and your fricnds and colleagues, mmght
read #; feel free to reproduce it in local newsletters, Hopefully, it
will enconrage more observations of such close appulses so that
opporimitics like this might not so casily slip trough oar fingers
and be lost in the future, especially now with the improvement of
nominal predictions using the new Hipparcos, Tycho, and ACT
siar catalogy.

One of the widesl arcas of the USA covered by an
asteroid shadow during 1997 was on September 19 when 536
Merapi occulted 9-magunitude SAO 214169 sbout 6° south of
Formakhsut; the actual path was a Little north of that shown on p. 74
of the e & year ago. [t was a fine clear night in the path cast of
the Appalachisn Mountams, from Connecticul to sowthern
Peansylvania to Virginia, as well as across Missouri. But we can
draw o profile for Merapi like we did sbove for Enterpe and lo (a
refereace 1o figures for occultations by these asteroids on 1993
Ociober 9 and 1995 December 10, respectively, that will appear
in the February 1998 issoe of S&T), md we can not even fit a
vircle to estimate its troe diameter. T had io clip some branches
from & =mall tree that otherwise blocked the view between two
homses in my backyard in Greenbelt, Maryland My well-nsed C-8
is modesi compared with telescopes at most observatorics across
the region. But it bas » 60-mm Ander that showed, with difficolly
i the moonlight and glow of nearby Weshington DC 137 sbove
the southern horizon, & 6~-magmitnde star a degree away from the

target star, which I then found with a low-power eyepiece. But the

11-second oceultation that 1 timed docsn't have pearly the valoe/it
would have had if evea one other observer m the 400-kim

path had aleo tmed it Onpe sbont four miles away Tound the

o fow memptes: afier the event. A large tree prevenied snother

cheervation Separste astrometric observations of Merapi and the MMMMWA1&I fo enstre use
-‘-\-\-\-\-"""\-\-._
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star indicated & more southern path, and 8 few observery from
Texas to California reported a miss.  Bul i the message |

distributed by email & conple of days before also to dovens of

observers in the actual path, I warned that the astrometry had not
linked the two objects in the same reference frame, so that an event
in or even north of the nominal path was quite possible. 1

Timing and Reporting Occultation Events with a
Camcorder
David W. Dunham

(GS: We want to be able to determine the acourate timey
_ of the disappearance () and/or the reappearance (R) of the
star from behind the Moon. You just need to record for 2 (o 3
minntes around the D and R events. If yon have a recerver for
WWYV shortwave time signals at 2.5, 5.0, 10,0, 15.0, snd 20.0
megaherts, recond them while you make the observation. melnding
a1 least 3 minute marks before and sfter each event. 5.0 and 10.0
mepgahertz sre the best night frequencies (10.0 is best in twilighy
conditionsy; 15.0 megahertz 15 usnally needed in the daytime.
Digital shortwave radios that can receive WWV can be parchased
for about US$100.00 from electronics stores such as Radio Shack:
a 30-foot copper wire atteched fo the antcnna can improve
recoption. If you dom't have WWV, then record the Cable News
MNetwork (CNN, it 18 easier (o nse than the previously-nsed
Wealher Channel smee CNN has much less local broadeasting) for
aboui & minnte slarting 4 or 5 minmes before the cvent time, then
go outside with the camcorder still recording to be ready for ihe D
or B 2 manmies before the expected time. After the evient happens
(if 1t was recorded), go back imside with the camcorder atill
runping, and record more of CNN for | to 2 minutes. If your
camoonder has a runing time display with seconds, keep il rouming
the whole time. 1t does not need 10 be se1 sccurately since we will
precisely calibrate it with the CNN broadcast thet you have
recorded before and aficr the evenl. You do not need to keep the
camcorder rmming through the whols ocoultstion. But be sure that
vou have several minutes of tape, enough to record everything for
the event, and if yon have a 1elescope, enongh for both the D and
R as well.

4+ IMPORTANT *** If you record CHN, we need o know
whether it was reccived by cable from a local Cable TV company,
or if it was recetved with a salellite dish (direct catellife broadcast).
i you have receivers for both WWV and CNN, please recond some
af both together before and sfler the occultstion, and preferably for
several minmies; they will help ns calibrate ihe more numerous
CNN only tapes madc m your ares-———

ALTERNATIVE TIMING METHODS: If yon have neither cable
with CMN nor 8 WWV recerver, then soon before and after the
occaltation while vour camcorder is still running, recoed the
sccurais telephone time from the 1S Naval Observatory (LSNO)
htmﬂhck&utmbcnhtunedhyuﬂmg%dll}-ﬁm ﬂm

T,

S
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will give an sccuracy of a few bundredths of a second. 1f the-call
is mot made vis AT&T, or if the Natiomal Burean of Stzndards’
WWV 303-area-code number is used, the call might (or might not,
wou worlld not know) be routed through a geosynchronous satelbie,
causing a quarter-second delay. which is unacceptable, even for
visual timings. In the Washington, DC arcs, the T/SNO Master
Clock can be reached with a local call to 202-762-1401, bat those
ouiside of the Washington, DC toll-free arca shonld not use that
mumber, becanse it might go through a sateflite. The 200 number
miust be a charged number, set fo the minimnm of 50 cents per
minnte. Once connected, vou bave one munnte, then the call is
automatically disconnected. So you will nead to redial 1o get the
nnmber afier the occultation event.

Two other ways of obtaming accurate time have been
suggested.  Although GPS receivers aren’t scourate enough for
positions for our work. the time display on most (but maybe not
&l recervers may be very accurate and could be recorded shortly
before and sfter the cocultation event.  Another way is 1o ase the
uUs Nn'll Observatory—Master—Clock to sel your PC clock
V. Software for doing that can be downlosded from e
SNO Tmu: Service's web page at htip:/ftycho.nsmonavy.mil
{go to the flem "setting your computer to USNO tine”). [hmelmt
umdmmdﬂ}'ufﬂusmﬂwmmymlfm -

mmnswﬂhWW‘Jmm:dui W are trvis
m}mﬁmubﬂhlﬂsh
ihemmeeqmmdmﬂwmthnmﬂ}mks Until we are
sure they are all nght, it is recommended that you don't rely on
these new metheds primanly, bul mclude at least one of the
sonrces described in the paragraphs sbove this one on your tape as
well.

YOUR LOCATION: . If you snccesshully record the occuliation,
we need 1o determing the location from which you observed to an
accuracy of sbont [} meters (or abomt 30 feet). If vou can rell us
the names of the sreets at the nearest inftersection. and the
distances of the observation site measured along and perpendicular
to one of the strects, we can messure your position from a detailed
topographic map (scale 1:24.000 or 1:50.000) of your arca that we
will scquire. For the accoracy that we need, 1t is sufficient fo just
count paces from the middle of the mtersection for the distances,
as long as the distmees are 200 meters (600 i) or less and vou
also pace the distimce between two street imtersections so thatf we
cap measure your pace. For larger distances, s tape moasure
should be used; get a friend to help with (hat.

Some of you have obtsined the detailed map for your arca
and have provided yvour longimde. latitude, and height shove sca
lovel measnred from the map (i not, you can skip the rest of this
long paragraph and the ong on GPS below it). This must be done
carefully, since the coordinates should be given to a precision of
0.1" (0.1 wre second) in longitude and latitude (fhal is, the nearest
whole avc sccond, about 100 feet on the Earth's surface, s not good
enough), althouph e measurement accuracy can be op to 0.37,
which can be achieved by using # ruler with mm scalc and
measuring 0 an scearacy of a quarter of & millimeter or so. Those
measuring their own coordinates are encouraged to double check
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them o the following weh sife:
http:/www.MapaOalscom/inderitml  Go to "maps”, then
specify vour address for drawing a map of your area. Then zoom
in (using the "zoom" box in the lower nght), which can also give
you & menn, one of whose items is "Lat/Long”. Place the cursor at
your  observation sitc for the "home” location and click om
"Lat/Long" to get a display of the longitede and latitade for the site
This 15 not as accurate as we need (we've found errors of 2" are
typical). but it is & good check to see if any big mistakes have been
made in the calculation of vour coordinates from the topographic
map (nsing it, T found an error of 12" that T had made in the
longitade of & sife from which | observed occultations for ten
vearsl). The web site does not give elevation (height) above sea
level, so the topographic map is needed for that, but since the
elevation contoars are normally af ten or twenty-foot imtervals, it is
casy to achieve the 30-foot sccuracy that we need m that
courdmate,

GPS POSITIONS: Due fo the degradation of the civilian GPS
@Smmm]smmlymmﬁWMlm

P wnj'::!h:lsunaill} accurate measuremenis can be made with
GPS: 1. Make simultaneous diflerential measuremenis with two
receivers (the relatively expensive differential-capable receivers
must be used lor this) relative to a benchmark or landmark whose
position has already been determined or 2. Make hundreds of
measurements of the position over a period of 4 hours or more. and
average the resulls. For those who try to provide the coordinates
rather than just measurements relative to roads, the height above
ses level (available fiom the detailed topographic maps) is needed
as well as longitude and latitude.

%+ IMPORTANT *** [n any case, if you provide geographical
coordinates, it is important that we kaow how yon determined it
(measared from a topographic map, determined from a web site,
GPS, elc.), and what datum (survey system) it is in (North
American Datum 1927, or NAD27, is preferred from topographic
maps; (FPS usually uses the WGS 84 system; and for differcntial
GPS measnrements, the datum of the base station used as the
reference must be known,

WHAT TO SEND WHERE: Unless an TOTA regional
coordmator has given vou his or her address. tapes should be semt
gither 10 Tom Campbell or to me; Tom will be doing the time
inserting, and most of the tapes that [ have already received have
been sent o him. - Send him any tape with WWV (preferred), GPS,
or USNO time signals, and any that have The Weather Channel
(TWC; for the April and July Aldebaran occultations; CNN for
events after July 29) and DO NOT hsve a nning display of the
time 1o the nearcst SECOND. If your tape has only TWC or CNN
fior & fime reference and # does have a ranning display of the time,
including seconds {just hours and minnies are nol sufficient), then
serd the tape lo me at the address at the bottom.  Otherwise, send
il toy:
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Tom Camphell, Ir.

13418 Thomasville Circle
Temple Terrace, F1. 33617
Phone: §13-985-1842

Fmail: theampid'ix.pelcom.com

He prifers recerving 8-mm tapes, and preferably original
tapes, but & good Y-imch VHS copy can be psed. We also now
have adapiors for playing VHS-C (compact VHS) tapes. We will
try to acknowledge receipt of the tapes by email (for those who
provide email addresses) within a week of reccipt. Encloss s
sclf-addressed label. or just a piece of paper with vour address on
it. #0 help us retum your tape after we gei the time from it. Due o
mmch other work demanding onr anention, it will probably be 2 or
3 months after an event before the accurste tmes can be

After sending your first tape (that will be, or have been.
of the 1997 July 29 Aldebaran occultation for most of vou). don't
send us apother tape right away afier recording the next event, ot
rather save the tape to accumulate any other observations that
migh! be made doring 1997, Then send the tape of your
accummlated 1997 observations at the start of 1998, Information
about the sext events that might be recorded directly with
camcorders are given on IOTA's web page. Those with telescopes
will be able to recond other occultations as well, and predictions
will be provided for thom site when we get a chance,

TITANES. This is a long-term project thot will iake 4 few vears
to achieve its goal of providing aceurate measuroments of the edge
of the Moo, These are mainly necded for the proper analysis of
past solar eclipse timings, which in tum are used to determine
small but chimatically sipnificant ¢yvehical varistions of the Sun's
dismter. We greatly appreciate vour contribution 1o this cffort

David Dunham, President

I ional Oooultation Timing sation

T006 Mepan Lanc Phone: 301-474-4722
Greenbelt, MDY 20770-3012 Weelkdays: 301-953-5609 1

A Presentation Package on Using Camcorders and

Other Timely Occultation Topics
David Duaham

n ' September 27, 1997, the Virginis Associstion of

Astronomical Socicties (VAAS) beld thewr annual meeting at
Randolph-Macon College m Ashland, Viorginia, abowt 15 miles
north of Richmond. T was not able to stiend the meeting, but had
produced a good video and had on hand mamy viewgraphs that [
had nsed earlier that month al the ESOP meeting in the TIE,
preparation for which built on carlier work for the anousl IOTA
meeting, os well es carlier mectings. Although it was too late to
get on the formal agenda, Breat Archinal from the nearby
Morthern Virginia Astronomy Club, offered to give o short
presentation when the schedule permitted, which did eccur st the
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end of the meetmg. So | sent him a copy of the videotape and
viewgraphs and wrote the information helow fo stress the points
| wanted to make. The timely information should also be of
interest to many (3N readers, so it is copied below. | encourage
presentation of this material at other sstronomical meetings. so
please comiact me 1o arrange a loan of the video and figores if you
can get on the scheduole for one.  Especially good are regional
mectings and large. organized star parties that are attended by
many observers.

The viewgraphs m the package are as follows: some
involve predictions that should be replaced with appropristc
figures for your area and for the time of the meeting:

1. Figure 2-1a - Shows geometry of an occullation

2. Lunar profile from graze of delia Cancri - 1981 May 910

3. Silhouette of Kleopatra. Jan 19, 1991

4. Predicted asteroidal oceuliation paths, Sept. - Deg. (1997)

5. Occultation of SAQ 76505 (ZC 621) by (906) Repsolds, 1997
Sepi. 10

6, Your camcorder récond of naked-eye eclipse with view of Moan
for the Aldebaran ocoulistion of 1997 fuly 29

7. Local time maps of the July 29 Aldebaran occnltation

4, Astronomy Project - article m ['huDlI]uanmg News

9. Callimg Al Amateurs - JOTA mentioned m Time mapgasme
10. Occoliation Table from Jam S& 7T, espocially Ocl 19 events
I1. Grazing Oocnltations, Aldeharam 1996 - 1999 (Morth America)
12, Mid-Aflantic grazes, 1997 Oci - mid Nov,

I3, Asteroidal Appulses & Yenus Occultation, Octuber 1997

If there is tme, the presentation could start with Figure |
{ geomeiry) - just say this shows the geometry of an occnltation,
nd that as the Moon moves m its orbit, a rogion is defmed on the
Earth's serface from which the occuliation will be visible. Those
within a mle or two of the northem and sowthern limits of the
region of visibility will see the star pass along a fangent line
relative to the Moon, and with a few mimutes of closest approach,
phenomenon bemg called a grazng occollabon. or  grare.
Allcrativety,
this might be shown along with the first segment of the video,

An mnportant poind is that cccultations and prazes are not
difficult to ohserve - you just need an mexpensive tape recorder (or
camcorder that cen be nsed like one, for the andio) and bme
spurce. For fregoent observations. it is best to get 8 shortwave
radio for roccivmg WWV time wigmald, available for about
UUSE100.00. Oherwiss, nse the US Naval Observatory Master
Clock available by phone at 1-900-410-8463, or 1-202-762-1401
m the Washmgton, DC frec-calling arca. You are not getting the
full valse of vour telescope if vou don't meke room in your
schedule to observe some of these dynamic, imleresting, aund
scientifically valuable events. IOTA especially needs deep sky
observery, those who have good finder scopes and/or setting
vircles, and who e vsed o Ending obscure objects, since this skifl
is meefinl for observing fhe rare but valuable asteroidal occultations.
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The videotape, 2 little more than 15 minnics long, has the
following:

First, observations io illustrate different ocoultations using
relatively complex and expensive "old-style” equipment that gives
very good resalts. Observations in this group made by David
Duphamn with C-8 and image-intensifier unless otherwise
described.

1. Total occaltations of ¢ to 9-mag. stars on the dark side of a 15%,
sunlit crescent Moon, during a 1987 Pracsepe passage by Hans
Bode using my video and his C-8 in Sicily, Viewgraph 11 might
be shown during this.

2. Graze of 5.1-mag. 97 Tauri by 16% wanmg Moon, Sundsy
mornmg, 1995 July 23, Doswell, VA, observed only five miles
narth of here. Graze at north cosp (1 T on sunlit feature near cusp);
other events mdicate a newly discovered 8-mag. component a few
humdredths of an arc second north of the main component. During
this, show Viewgraph 2 (graze profile). Unfortunately, we did not
pet & pood profile for this warm weekend graze becanse only one
other observer, from Norfolk, timed the graze. A few observers
from the Richmond and Fredericksburg arcas could have added
much o this spectaculsr event, so we hope thal you might try some
of these events in the future.

3. Graze of 8.0-mapg. SAQ 95090 by 16% sunlit Moon on 1995
May 4 (UTC) at Westminster, Maryland, cusp angle 6N; this
shows that good action can also be timed with grazes of relatively
faint stars. Timings from 6 stations defimed the profile reasonably
well

4. 1991 Jaonary asteroidal occullations: &. Jun. 4 occaliation of
7.4-mag. SAO 93228 by 4 Vesta, using C-5 with image intensifier,
D. Dumhsm in Avis parcking lot at Detroit airport; both D and R
occurred just after a jet flew overhead (not affecting the view
towards fhe ride abont 40 deg. op). Vesta also mag. 7.4 b. Jan. 13
vcoultation of |.9-mag Alhena (Gamma Gem) by 381 Myrhha,
Tokyo, Japan (local observer. no image mfensifier); ¢. Jan, 19
occultation of 9. 1-map. SAC 115296 by 10.5-mag. 216 Kleopatrs,
assisted by Wayne Warren at Marylaad, NJ, 40 miles sw of New
York City. NY_ (If possible, stop the tape just after this event 1o
give the discussion below, or do this after showing the tape).
Show viewgraph 3, showing the unususl shape of the M (metallic)
type asicroid Kleopatrs determined from the observations (from
Jan. 1992 5&T). At the time, | lamesited the fact that the event was
timed from only one station in cach of several States (oaly Dhio
had two); hndreds of telescopes were in that path under clear
skics, 8o the profile could have been traced in much more detail if
more observers had ased them.

Then show viewgraph 4, pointing out the Sept. 19 Merapi
path, and sav: Unforiumatcly, cven though the scouracy of
asteroidal occultstions has improved since 1991, the ohservational
situpiion seems lo be even worse now.  The predictions are good
enough for PPM stars that for all but the very narmow paths, there
is a very high probability that the even! will occur within a
path-width of the nominal prediction. On Sept. 19, | timed an
11-second occultation by Merapi from my backyard m Greenbelt,
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Maryland, indicating a small northward shift of the path. The
expected central duration was 14 seconds, | don't know whether |
was north or south of the center of the path - fhere can be no profile
tike that for Kleopatrs - simce nobody else observed the occaltation,
althongh the satellite image showoed that il was clear soross New
Jersey, southern Pean., Maryland, most of Virgmia, and Missouri,
where the path must have passed. If just one other observer i
those Staies had timed the oconltation, at least a circular fit coukl
Thave been made to measure Merapi's diameter.

for this footage, which 15 esed in VCR mode 10 record the more
senmitive outpult of the image intensifier and camera shown, 1991
July &, Baja California., for graze of Atlas and Pleiades passage
{not shown), 3 days before the total solar eclipse that [ observed
pear Puerto Vallarta.

Mext, simpler obscrvations that are possible with

camconders are shown. First are shown some direct segments that
anyone with a suitable camcorder can make, not just amateur
astronomers with felescopes,
6. First, Jim Miller's view of The Weather Channel broadcast for
mmg, (smce he doesn't have a WWV receiver). then his recording
of the 1) of Aldsbaran by the 17% sunlit waxing Moon, 1997 April
10, Northridge, California (NW of Los Angeles).

Show viewgraph 6, "your camoorder - . .", [OTA handout
and press release for the 1997 July 29 occultstion. Then show
viewgraph 7, local time map for July 29, which [has been] put on
IOTA's web site.

7. Reappearance of 3.9%-mag. gamma Taori from dark side of 47%
waning Muoon, 1997 Ang. 25, from safe and precisely locatable,
bt well-lit 7-11 parking kot at Barco, NC. ¥t shows that even more
common occultstions of 4-mag. stars can be recorded with
camcorders, David was on vacation at the beach, but it was cloudy
at his moiel, so he drove 40 miles 1o this location for clear sky.

8. Northern-limit graze of Aldcbaran by 23% waning Moon, 1997
July 29, by Stuart Levy st Bamidji, Minnesota; 12 events reconded.

Daring this, can show viewgraph 8, from Dallas Moming
News - this good. concise sel of mstructions resulied in a dozen
videotapes being sent to me by members of the peneral public in
northeastern Texas.

Viewgraph 9 from Time magazne - there are some
mistakes, but IOTA received good publicity after the July 29 event
from this. Most amateur astronomurs have telescopes. The
followmg shows what they can record by pointing a camcorder at
the eyepicce of their telescope
9. Total dissppearance of Aldebaran, 1997 July 29, on bright side
(helps [io have] auto focus), at sunsise. Alaa MacRobert, Bedford.
Massachusetts, Randy T'atum made a similar video of the I from
his home in Richmond
9.5 Total disappearance of 6.0-mag. ZC 2828 (rtho 2 Segittarii)
well on dark Hmb of 30% sunlit Moon, 1997 Nov. 6 UTC, D,
Do with C-8 at home in Greenbelt, Maryland, Normally, it is
easiest 10 fopns when zoomed in (kigher power), but in this case,
bie zoomed oul (kewest power, widest field) and nsed mamnal focus
for focusing stabihity.  The Earthshine shows well and recording
vecultations of even 8-mag. stars should be possible with this
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oquipment. This event occnrred afier the VAAS mecting, but was
sddod at the last moment for a preseniation by John Sanford at the
Astrolmage conference in Fullerton, California., on Nov. 8,

10. Northemn-timit graze of Aldebaran, 1997 July 29 again, also 12
events, by Carlos Avalle; Atwater, Calif. (Moon alt. 4.5%). The
camcorder is firmly attached to the telescope to give a stable view.
11. Video of an Aldebaran praze. on bright side of 82% sunlil
waxing Moo, D. Dunhsm with C-5, 1997 Jannary 19 af Acton,
Massachusetts; OF° (-18C" ) temperature cansed no problems
12. More numerous fainter prazes can also be recorded this way.
D. Dunham had only 2 events during this graze of 6.5-mag. 25
Arietis by the 70% sunlit waning Moon, C-8_ 1997 Ang. 73, ai
Nags Head, a beach resort in North Carolina (sometimes grazes
occnr m mce places).

13. Miss of 6.4-mag. 7C 934 by D. Dunham at Myersville,
Maryland, 1997 Aug. 27, Moon 27% sualit waning, showing what
can be done m bright twilight (Smn alt. -4 deg.). The miss was
cansed by a bad position for the siar; use of the Hipparcos catalog
data would have predicted a more southern path, and we will usc
these data when possible for Fature grazes. T would stop the tape
here (umiess there is tme o fill), and show the lasi viewgraphs.
14. Occuliation tabk: - point on! Hyades & Aldebaran occultations
Sundsy moming, October 19 - resppearances will be on the dark
sife of the highly gibbous Meon.

15. The carrent serics of Aldcbaran grazes, from p. 293 of last
January's issee of ON, v, 6, 0. 13. Note that 2 very good lotal
occulistion dark side disappearance by the 45% smnlit waxing
arescent Moon (2 good camcorder opportonity - tell your friends)
will be visible throughout the Mid- Atlantic slates (a3 well as the
rost of the USA cast of the Mississippi River) on 1998 March 4,
Then there's a grest graze the morming of 1998 Sept. 12 m W. Va.
and Penn., with a total occultation R visible with camcorders
across Virginia (and most of the southeastern USA).

16. Handouts of this hist of Mid-Atlantic groves coming op are
available, 1t gives 8 Weh site and contzct data 1o oblain morg
mformation. Please send on cmail message to me at
dunham@erols.com so | can add you to my notification list for
occuliations,

17. Asteroidal appulses - not necessary 1o show, the information is
on the back side of the handout.

18. Some might be interested in the updated prediction of the
Repsolda occultation shown here {show oaly if there is time, or
there are queéstions about it).. Bot the actual path was not near the
cemiter, acconding to the approx. len observers who walched for m
occultation and didn't see one (nobody did). The actual path could
have been nesr the edges of the uncertainty zone, or maybe a litile
wiesd of it, mdicating a ltle larger astrometric error than expected
- it was a very small astercid, subtending only 0.025", 50 it was 2
tongh one to predict

Solar Eclipse Videos (these might be shown later in the meeting,
and might be of inerest to those planning 1o travel for the Feb.
1998 md/or Ang. 1999 total solar eclipses).

19. 1994 November 3 tolal solar eclipse near the northern limit al
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Colluri, Bolivia. C-5 without image intensifier; views show
oquipment The camcorder used in imput mode with the Panasoaic
black-and-white camera miroduced s horizontsl line that moves
through the image.

20. 1995 April 29 anmular eclipse in the Amazon near [quitos,
Peru, near the southern limit, C-5 by Paul Maley.

21, 1984 May 30 broken annular eclipse, eyepiece projection, 1.
Dunhem, af Fairplay, South Carolma.

Best ocenitation video from &n Islamic country

22 1985 May 4, graze of 2.9-mag, alpha 2 Librac (Zubenclpenubi
5 3-mag. alpha 1 was not occulted and remains visible) durmg a
total lunar echpse, near Hag Abdullab, Sadan, D). Dunham,
-5, (this is guite spectacular, nof using an mage mlensifier, which
I didn't have tien. 1 imcluded this since the tape was also psed at 2
meeting of Arab sstronomers that was held in Amman, Jordm,
early this month.) 1

Lunar Occultations of Planets in 1998
David W. Dunham, Joscph Senne,
David Herald, and Fbechard Ricdcel

“he maps show the regions of visibility of lunar cecultations of

planets and are reprinted by permission, from the Japanese
Ephemeris for 1998, published by the Hydrographic Office of the
Maritime Safety Agency of Japan. In region |, ondy the
reappearance 15 visible; m region 2, the entie occoliation is
visible; and i region 3, only the disappearmmce may be sven.
Besppearance occurs ai sunset along a deashed curve, while
disappearance 15 &l sonnse along a curve of alternating dots and
dashes. We have added a label fo cach map indicating the phase
of the Moon (percent sanlit and whether waxing, +, or wanmg, -)
at event time.

Predictions of lunar occulistions of planets are pol
inchaded m the 10TA *PC-Evans" total cccultation predichions for
1998. For 1998, they need to be compitted with OCCULT, whach
van also now be used to compute filll X794F~catalog predictions,
incloding the possibility of photoelectric or extended outpuls.
OCCULT predictions can now cffectively replace the PC-Evans
predictions. With the new IOTASTA program that permits
OCCULT sation mput from IOTA’s basic grazmg occultstion
station daia, QCCULT will replace PC-Evans for most regions of
the world, the main exception being Europe, where PC-Evans
predictions for 1998 have already been distributed,

Grazes of the major planets are included in IOTA’s
regular graze predictions of sters produced by the GRAZEREG
program.  However, these predictions are for the center of the
planet, and nol for the inner edge of the partial occullation Fone,
which i where the most mieresting graze-like phenomens, and the
outer edges of the partial occullation rome are compuled with the
latest versions of the OCCULT program, which most of the
grazing occoltation compmors have, so those imieresied m
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observing pariial occultations should request predictions from the
graze compulor for their region preferably & month in advance.
Tuner (and outer) edpe partial zope predictions can also be
computed with ihe older TOTA partial occultation program that has
been used for about 30 years now and has been upgraded and
maintamed by Joseph Senne. If you want predictions computed
with that program. reguest them at least three menths i advance
{if possible) from Joscph Sene; P. O. Box 643; Rolla, MO 65401,
USA; phone 1-314-363-6233; email senne/@umr.edu. Scone
will not be able to compuie predictions from 1997 mid December
through 1998 mid January. It is no onger pessible to supply the
necessary information 1o produce data for producing ACLPPP
profiles for these events, so for detailed work where the profile is
impartant, CCCULT must be used.

The most mnusual occurrence m 1998 will be the
simultaneous occultations of Veuns and Jupiter on Apnl 23, visible
from part of the South Atlaatic Ocean and perhaps portheasiem
Brazil See the end of TOTA News near the begimning of this issue
for information to comtact Psul Maley, who 15 planving an
expedition to Ascension Island to observe tins rare event. 1

Imporiant Web Sites for [OTA
David W. Dunham

is is an update of the articles, “Web Sites for FOTA™ in ON,

v. 6.1 14, pp. 339-34 1, and “More Web Sites for [OTA” on

pages 374-375 of the last issne. The first site below 15 “required

readng™ for all 1OTA members with Web access, and the second
15 similarly very imporiant for all of those in the USA

The H¥IA membership roster, distnbuled earher ths
vear, is pow on-line at hitp:/fwww.inlandses net/~iota
Please visit the sile and check your entry, and send suv corrections
to 10TAE inlandnet.met and copy the message to me at
Dimbamyaieroleoom. [ know that some of the cmail addresses m
ihe roster are no lonper valid, and others are not given. [OTA can
Kesp your information currest omly il you let ns know of any
changes. We don't want vou to miss an asteroidal ocoultation
update or other important Umely message because the mvrmation
we have for you is wrong,

The coordinates of your observing site are also important,
and those m the USA can (and should) check them on the Web.
The positions are accurate to 1”10 2", not quite good enoughi for
reporting hmar ocenltation observations, bi fine for all predictions
and for reporting most asleroidsl and planetary oo Hation
observations. This 15 also good for checking for emors m
measuring coordinates from the USGS fopographc maps, and
should be done even to check coordinates of sites from which
prazing ovculiations are observed. The coordinates that IOTA has
for yon may be for an old, no-longer-used site. or may heve been
determined by the McMamses to only 07 | accuracy from a small-
scake atlas, m winch case, betler coordinstes can be found from the
Web. The ETAKGUIDE site tor domg tus given at the top of p.

374 of the last issne no loager works. 1t seems best now o nse the:

Etak subsidiary sate, hitp:/fwew.MapsOnlUs.com. sclectung
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“maps” from the meny and. omee & good-scale map showing your
site appears, go to the bottom of the map. bring up the “Map
clicking will” menu by sclecting it with your mouse, and select
“Show LatLoag™. T'he maps menu has an option that prepares a
map and locates virtually all postal addresses in the USAL and in
some cases [ have nsed postal addresses supplied by observers o
find their coordinates. But this feature of MapsOnUs is not very
nchiable; the locations of some addresses are mdicaled as much as
3 blocks, or 10" or mare, from their true focations. But you kuow
where vour site is, and you can move the curser on the map o
Tocate it, and then click your mouse to get the coordnates. Don'l
rry to be real precise i positioning the cursor, simce the
coordinaics will only be good lo about 2° (or about 60 meters),
anyway. Save the precise work for measering the topographic
map, which is needed for all lunar (total and prazing) occultation
observations. Also, MapsOulls docs not give heights above sea
level. so those need to be defermined by another means, best of
course bemg & pood-scale topographic map, but for prediction
purposes, an acctracy of 100 meters or so is all right. That can be
obtaned even from & 1:1,000.000-scale acronsutical chart. or just
by telephoming the local airport and nsing thewr height which,
unless you live n a momntamons area, will be within 100 meters off
the height of your site. In momntaimons areas, topographic maps
are needed for other purposes snd are mors commonly svailable,
usually at sporting goods stores. Overall, MapsOnls is hike a
single GPS recciver, good for chedking coondinates, and
determinmp them for predictions. bol not good enough for
reporting lunar oceultation timmgs. Unfortumately, | have nol
fonmud amy equivalent sites for other countries; if you know of any,
pleass let me know. Maps of other countries are available from
hitp:/fwww.MapQuest.com but longitudes sod latimdes are not
available there. Maps for some couniries and areas are guite
detailed. | was able to find Hans Bode's sireel m Hannover,
Crermany, Bui 'was mable w find Fitzwilliam College, site of the
FSOP-XVT meeting, in Cambridge, England: MapQuest only
showed about five streets in that city of over 100,000 population

Articles from mamy past ssues of the major astronomical
journals, mchuding AJ (Astronomical Journal), ApJ (Astrophysical
Journal), PASP (Proceedings of the Astromomical Society of the
Pacific), snd MNRAS (Momthly Notices of the Roval Astronomical
Society), can be obtained from the NASA Astrophysics Data
System at btip://adsbit harvard.edu From the menu there, goto
the ADS article service.

PostScript files are generated by many applications to
graph occultations. Edwm Goffin geperates these files for hus
charts that are used by IOTA around the world, and they can be
senl by email for rapd distnbufion. Tsao Sato’s charts are also
available as PostScript files, a5 are Mitsarni Séma's reduction
profiles for graving occultations. My own software can produce
these files, for the occultation maps and asteroidal occultation
observed profiles that | produce. These files can be displayed and
printed casily with GhostVicw, scftware that, along with the
needed GhostSenpt, can be downloaded from the web following
the directions at http:/fwww.cn.wisc.edu~ghost, This softwae
is highly recommended for regonal and oationsl occulistion
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coordinators.

Al least the first two weather URLs given in ON, v. 6, n.
14, pp 340-341, are no longer valid. There are many weather sites
now, and I'm not sure which one is best, but 1 have found rather
good the “Real-Time Westher Data” site af

edu/weatherfontelfite. himl. Also on page

340, the important GSC 1.2 request site 5 now
Iitp:/iphuela.sisciedu/gsc/gacl Vgacl 2 form liml

Sky & Telescope now has sn online occultation page al
bttp:/fererw. skypab.com/occulivoccults.itml.
It gives the main information in the magazine’s articles about
occuliations, and some update information such as asteroidal
occultation shifis that ] supply them.  They have links to our IOTA
mice graphics snd animations for which we don’t have room or
access. Bt be sure to visil the IOTA sites, which shnost always
will have the very lstest, most up-to-date, as well 2s the most
detailed, information.

There is much interesi among professional astronomers
i the stmosphere of Neptune's large moon, Triton. A special sile
showt Triion occultations has boem  cstablished &
hitp:/foccult.mit.edw/. Asother very uscful site is the planctary
ring node site al NASA’s Ames Rescarch Cemter at
hittp://ringside.arcnnsagov/. From il you can generale an
epbemeis of the saellites of any of the onter planets except Pluto,
in either 12000 RA and Dec or differential coordinates relative to
the planct. Jeff Meicalf in Arizona recommended this site, from
which 1 could find Tritou’s location relative o Neptume for the
recent occnlistions. Also, PostSeript files can be generated and
downloaded that show the planet, its rings, and specified satellites
st 3 given time, very sefisl for portraying planetary occultations.

Predictions sud othér information for Galilean satellite
muinal evenis arc st: bitp:/fwww. il fr/phemud7_eng.himl

The Totally Accurate Clock (TAC) is a relatively
inexpensive device that works with 2 GPS recciver to provide
scowale time. This is of valoe cspecially for solar echipse
expeditions to locations where shortwave or longwave time signals
may be weak or unavailable. Dr. Cuno hopes 1o nse TAC with a
version of his video time inserter. Information about TAC can be
obtamed from hitp://www.tapr.org/tspr/litmliinc ) biml

Information sbowl symposia #nd members of the
International Astronomical Unmion can be found at
Witp:/iwww low.ami-beideibery.de/lawhtmi. 1

TOTA Treasurer’s Report
Terri A. McManns, Treasurer

t the JOTA Annnal meeting held in December 199% ai
uston, Texas, there were some questions regarding the
financial reports. In question were the November 1994 -
November 1995 Cash Flow statement categories - Expenses -
Oher, -$1,539,20; Other Expenses, -33.35; and Newsletter Only,
-$3.35. 1 reviewed all eniries m Quicken and foond when items
wene exiered as a split enfry, problems ocourred.  The items were

amomnts.  Split entries occur when making deposits or
reimbursements. For example: 1 write one check for
reimbursements, but in Quicken, I list the categonics that make up
the amount of the check: .g. printing, mailing, office, etc.. Craig
and | agsin waded throagh the Quicken register and repaired all the
split problems. Following are the correcied reports. The ending
balance for December 31, 1996 was US56.670.45. The balance
as of Tuly 8, 1997 was USS4,344.20. 1

Corrections

rom A. J. Elliott (sjei@compuserve.com): In a receat IOTA

(N, I'was listed & being the graze "computor™ for the UK. 1n
actual fact, we split the dutics i the UK. | compuie total
occultation predictions snd Bert Carpenier compuies graze
predictions. Bert's address is.

Bert Carpenier

27 Highbanks Close

WELLING

Kent DAle 3ES

UK

Telephone: +44 (0)181 854 6411
Email: bert.carpenteniicraybbs.co.uk

rom Pend Schivier (panl schivter@ianays ac): | noticed that yon
included my sile with the 2C online in digital form
inthe last ON. Unfortunately the URL was wrong—the "spitfile"
should resd “spitfire”. and the URL thea becomes:

hitp:/fepitfire.ausysse/parfze/zeaip. 1

Coincidences
Cuy Nason
(luy_Nasani@tvo.org

Ve o SIX years ago, when | my grazing career was just getting

started, T organized a group from the Toronto Centre of the
RASC to observe 8 graze about ¥ mimsdes casl of Torouio.
Becanse [ was new af this 1 relied on the experience and advice of
"Bill” (nol his real name), an experienced graze leader who
belonged to mother astronomy clab in the Toronto area, and whom
| knew was also planning an expedition for the same event. (You'll
soon ses why I'm protecting his identity.) We agreed that we
would coordinats our efforts so that our data would complement
each others’, but that we would choose different locations for our
respective "picket lines.”

Anyway, on the eveming of the graze, our group
asscmbled at a Flarvey's Restaurant not far from our pre-scouted
"picket lme." | was explaining the set-ap to our crew when "Bill"™
walked m. Mildly surprised that we had chosen the same
rendezvons poimnt, | wenl over (o him and asked where he was
planning to sct up. "What do you mean?”, he asked. "The graze
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15 tomormow mght”.

"Ch oh”, | thought, and checked the IO TA dala. No, it's
twomight [ showed it to "Bill". Tle had made the fundamental error
of forgetting to adjust the date of the graze to account for the
differcoce between UTC (02h XXm) and Eastern Time (22:XX,
4 hours earlier, hefore midnight). [eeply embarrassed. and
without a word, "Bill" quickly left the restaurant. We all felt very
bad for him and understood why he didn't want to hang sround.

Oy 50 we thought Far from slmkmg oot in shame, he had
mished home, collected his gear, alerted his crew and they made it
to their observing stations in time to record & successful event. His
appearance at our rendezvous site was sheer coincidence; he had
been on his way home: from his cotisge 1o prepare for (he thought)
the next mght's graze.  What uck that. of all the burger-joints in
all the world he had to walk mto ours! Mission sccomplished.
Never pive up. 1

Current Value of Timings of Total Lunar
~ Occultations
David W. Dunham

ome ohservers have expressed an opinion that total lumar

occuliaiion timings, espeically visual timings, are no longer of
vahe m the wake of the 1994 Clementine lunar mapping mission.
Bul Watls' data are cumrently still being vsed for occuliation
analyses, and they have large enough errors so that occultations
timed carefully visnally stll have value, even with the improved
stellar data from Hipparcos. An analysis of the Clémentine data
shonld be helpfol in refining the Walts' data by removing
gystematic errors, and an attempt to do this will occur this winter
when Mitsuru S6ma will work at Goddard Space Flight Center
with the Clementine laser altimeter data and occultation data. But
the: Clemnenting: altimeter data are too sparse (o replace Watts' data
Nevertheloss, whea all the analyses are complete, visual timings of
total occuliations may become less usefnl than photoclectric and
video tmings. Video timing accuracies are smaller than the
Clementine laser altimeter crrors, and il s for thal reason that | am
strongly encouraging them. The Clementine laser did not probe
the lunar polar regions, so visual graze observations, inherently
more accurate m any case, will contmue to be valuable in the
foresecable future. Improved hunar profile information, from hoth
Clomentme aud new malyses of occultation timings, are needed to
properly analyze past solar echpse observations. especially the
many limings made during the past iwo centuries from near the
ventral bnes of totel lunar ocoultations, to study small variations of
the solar radms.

. Soma hss also fonnd some discrepancics when
analyzmg observations of grazing occultations i the same parts of
the lonar limb & Saros cvele (aboul 1X years) spart, even using
Hipparcos data for the stars. TTe writes:

Concerning the vale of total occultation
observations, 1 agree with David Dunham that
they are still useful i refining the limb

Occultation Newsletter, Volume 6, Number 16; December 1997

corrections.  In sddition to that. T think
occultations can be used o analyze the errovs of
the Hipparcos proper molion systemn. The
Hipparcos team claims that the Hipparcos
reference frame is linked fo the ICRS
(Intemstional Celestizl Reference System, the
VLBl reference frame based on  the
extragalactic radio sonrces) with the sccuracy
of 0.25 masfear. But the direct comparison of
the proper motions between Hipparcos and
FKS pave nconsistent resulis with the
precession error of -3 mas/vesr of the FKS.

which had been mdependently obtained from
VLEL Lunar laser ranging, and proper motion
analyses (Based on the preliminary resulis of
the differences of Hipparcos - FRS by F.
Mignard of CERGA m France. T pointed out
this facl m a letter addressed to him. and he
admitted it at the TAL General Assembly held
in Kyoto this August), Now that the hmar
positions in the latest JPL. planctary anid lunar
ephemeris DE40S/LE405 have the mas level
acenracy with respect to the ICRS, 1 think the
problem ¢an be resobved by analyzing lunar
occultations using the DE405/1.E405 cphemeris
and the Hipparcos catalog.

In 1971, Leslic Morrison at the Royal Greenwich
Observatory perfonmed au error analysis that shewed. doe to lunar
ephemeris, star catalog, and hunar limb ¢rror sources, then all about
the same size and also about as large a5 good visual iming errors,
the improved accuracy of photoelectric timings wers of valne by
only 7/6 times that of a visnal observation. Since then, hunar
ephemeris errors have been virtnally elminated with laser ranging
ohservations to retrovefleciors placed on the lunar surface, and
stellar data have been preatly improved with the Hipparcos
mission. With the impending improvement also of the profile
discussed above, the value of photoclectne and video timmes wall
certainly increase relative fo visual tmings. but determunation of
the nnmerical ratio awaits completion of the new studies, 1
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OCCULTATIONS OF PLANETS IN

IEMTIIHEZITRLHNE,
In region 1 only reappearance visible,

DBMTIERA  HALLERGNE,

In region 2 both dis - and reappearance visible.

SOMMTREAMNTRGNE,
In region 3 only disappearance visible.

1958

1908 12'3 - &

tULZ CERES - %

AHBAR: CORLCIREHERALLY, CoBroHANTIRHARICEVSHT S,
————— Disappearance at Sunrise. In region east of the live, occultation begins after Sunrise.

HEHEE : SoR P2 ARICHALZY, OB LARTEREREEIROS,
----- Reappearance at Sunset. In region west of the line, occultation ends before Sunset.
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GPS Versus Map Measurements
David W. Dunham

ease of making single GP'S measurements has resulfed in

some disasters reccatly, when insufficiently accurate data

were obtmmed for siles that were not permanently marked. The

insccuracy of such measurements, and the means to improve them,

have been discussed extensively in this volume of N, especially
i issne #6 (two Jong articles) and issne #13, p. 281.

The following remarks were Tecently made regarding
measurcment of the positions of observing stations for the 1997
October 19 grazmg nconliation of Aldebaran in Alberta:

"Wy feclings &t messaring from a 150000 map will only
give you 2 confidence level of 20 to 30 meters in positional
accuracy duc to many factors in production in these maps. The
control adjasiments nsed for 1:50000 mapping will give an initial
error elipse of 2-3 meters for each control point.  That's just the
start of the of the errors possible in our topo maps. A sharp pencil
Iine you place on 2 map is 5 meters in width. The human eye and
hand are only so accurase.”
with inexpensive GPS recetvers and documented them on IOTA's
Innar web site. wrote in response io this:

"I have been worried for YEARS about my confidence m
topo map cartography becanse of this very same thing. An error
just in the offsct caused by drawing down the cdge of your raler
cam be coutly 1o your exror budget! I'm going to stick by my GPS."

My response: Note that the comments were made about
1:50,000-scale maps. Things are rather easier, more forgiving,
with the 1:24 000-scale maps that we have in the USA | sull find
scaling maps easier than either making differential GPS
messarements, or sitting st a site for half an hour er more to gather
enough data to confidently reduce the 8/A error. [ you observe
from just one place. then yes, GP'S may be worth the effort, but for
grazes, I'm waiting cither for an casier way to make DGPS
messurements, or for $/A to be turned off.

Since blunders can be made when scaling topo maps. T
am checking all new messurements, as well as some old ones, with
the Map=(OalJs web site, to spot and correct major errors, but with
itz accurscy of 1" to 27, if's not quite good eoough for final
coordinates for lanar occultation analyses.

Scolt also mentioned that his limited atternpts 1o make
simple DGPS measorements have not been soccessful, but that
these would be resmued sfier an observatory project was
completed near the end of 1997, 1

Most CCD Systems Can't Time Occultations
David W. Dunham

now know of two cases where asieroidal occnltations were
with CCI systems, but with timing resolution of a fow

socomds, making the obsesvations much less useful for determining
the size and shape of the aderoids involved than if the observers
had obscrved visually and timed the occultation with a tape

420

recorder and time signals. Not only can most astronomical CCD
systems record no faster than ome image a second (tey are
optimized for long integrstion times to-record faint objects, making
them great for astrometry), but they also often do oot record
contimuonsly, causing paps of a few seconds between cach
observation as data sre transferred from the CCD. In the mosi
recent case, [ wrnte to the observer; "Since the expected central
duration was 5 scconds, with 2-second ‘dead times you could have
missed a short, non-central cvent. [t would have been better in thin
case, where thers would be & 3-magnitnde drop with a 9-mag, star,
to remove the CCD and use an eyepiece, and a tape recorder o
time the occultation visnally to an sccuracy of (1.2 second or s0;
also. vou wonkln't have missed any short eveats. Unless you can
record faster than 0.2 sec. with no “dead’ times, if's betier fo
ohserve the occallation visually when that is possible. In somse
cases, when the asteroid is brighter than the star, the magnitnde
change is small and might not be noticed visually, in which case,
CCI observation is betier.”

Even better 15 software that can be nsed with some CCI»
systerms o record at the visual rate or faster withoul "dead” tunes,
fike the IOTA Occulistion Camera designed by Wollgang Beisker
in Germany (more shout this will be published in (2N soon}.

Of course, it's interesting to record some CCD images
several mmutes before and after an occultation, just before and just
after the objects merge then you can examine themn afterwards to
get an idea of whether the asteroid passed to ose side (and which
side) of the star, or if the event was nearly central so fhat the
oceullation shadow was pearby.
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IOTA’s Mission

The Infernational Oceultatbion Timing Association, Inc; was esiablished to enconrage and facilitate the obscrvation of occultations and
eclipses. It provides predictions for grazing occultations of stars by the Moou and predictions for occultations of stars by asteroids aad
planets, information on obscrving equipment snd techniques, and reports to the members of observations made.

The Offices and Officers of IOTA
3 2L A A A Sl AR U Py e el SZoie s T IR R SR David W, Dmham, Dunha@erols.com
Executive Vice President . 0L .. o000 Ui ilienl SRR R R T e e A Paul Maley. Panl. D Maley | @ijsc nasa gov
L TR T T R R AR M A A AR R AN ey D= Rocky Harper, HarperR @webster wireline.sIb.com
Sebretiry B8 TIeaRHReT. . - =2 e e D0 s o 2 S s D A il Craig A. and Tern A McManus, TOT A nlandnet.net
Vice President for Grazing Occultation Services _ . ..o 0o i iiiiiiiiiiii o Dx. Mitsura Séma, SomaM T {@cc.nso.ac jp
Vice President for Planetsry Ocoultation Services . 0.o0 oiolooiiiiiiiiiiiiiiiiia. Jim Stamm, JimStamm @ azicc.asu edn
Vice President for Lunar Occultation Services .. o0. o oo iioiiiioiiiiiol Kent Okasaki, KentOi@hpetgim iipl hp.com
Editor for Occultation Newslefer ... ... vv e me s sns s neennen s Rex L. Easton, SkyGazeriglinlandnet net
FOTA/ES Section President ... N ——————— Hans-Joschim Bode, Bode(@kphuni han de
[OTA/ES Sectetiry ......oovpecnns pomannns R —————— W Ebarhard Breduoer
FOTAES TICRSIIET - 0o veaiem e mae e e e va e e e e ot gt e 1 r s N—————— N Alfons Gabel
[OTA/ES Research & Development .. ... .......covcniierimmronoannza.- veeon. Wolfgang Beisker. Beiskera gsf.de
FOTA/ES Trililic Baleions . - . ... - v i cnne o nir mriw i e = s womckrn it e Fbﬂh:rd Ricdel, 100756.3510/@compuscrve.com

IOTA Online--Timely Updates

The Occulinfion fnformation Line at 301-474-4945 is mamtaned by David and Joan Dusham Messages mav also be left at that rnmber.
When updates become available for asteroadal occultations i the central USA, the mformation can also be obiained from either 70R-259-
2376 (Chicago, 11) or 713-480-9878 (Houston, TX). The IOTA WWW Home Pages arc at bttp:/fwww.sky.net/~robinson/fotand . hitm
tor Eumar Ocoulations and Felipses—maintaimed by Walter L. “Rob™ Robinson—and http://www.anomalies.com/iotafsplash.btm for
Asteroidal Ocenltations—maintsined by Jim Hart,

IOTA European Service (FOTA/ES)

Chiscrviers from Furope and the Gritish [sles shoald join TOTA/ES, sending 8 Furocheck for DM 40,00 1o-the: saccount I0TALS, Dartold-
Kuaust Strasse 8, D-30459 Hannover, Germany; Postgiro Hannover 555 829-303; bank-code-number (Banklestzahly 250 100 30,
German members should give IOTA/ES an “anthorization for collection” or “Einrugs-Crmacchtigung”” to their bank scoount. Please
comtact the secrctary for a blak form. Full membership in IOTA/ES mcludes the supplement for European observers (totsl and grazmg
occultations) and minor planet occuliation data, including last-minute predictions, when available. The sddresses Tor IOTA/ES are:

Fherhard Bredoer Hans-Joachim Bode

[OTAES Secretary TOTAMES Section President

Ginsterweg 14 Bartold-Kosnst-Str. §

D-59220 Ahlen 4 (Dolberg) D-30459 Hannover 91

Germany Ciermany

Phoae: 49-2388-3638 (in Germany (-2388-3658) Phone: 49-511-424696 (in Germany 0-511-424696)
Fax: 49-2381-367 7} (im Germany (-2381-3677(}) Fax: 49-511-233112 (in Germany (-511-233112)
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