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What to Send to Whom

Send new and renewal memberships and subscriptions, buck wsue
requests, address clanges, e-mail  address changes, graze
predichon requests, nembursement requests, special requests. aod
other [OTA busmess. bot not observation reports, to;

Craig A, and Terri A McManos

Secrerary & Treasurer

2760 SW Jewell Ave

lopeka KS to611-1614 L'SA

E-Mail: LT Aigmtandnet.net

Send ON articles toptal matters m electromic form {start
your ¢-mail Bubjeat m: N ibr i print form Lo

s T FasTon

Editor for eenliaion Newslaner

2007 SW Mission Ave, Apt |

Topeka KS 660043341 USA

E-Mail: SkyGazeriinlandnel.net

Send Lunar Graving Occultation reports fo;
Richard P. Wilds
VI for Grazing Occuliation Scrvices
3630 SW Bells Ave
Topeka KS 6066 14-4542 1ISA
F-Mail: DarkMatter-at-HART @ worldnet att net

Send Total Occultation and copies of Linar Grazing Occuliation
reports lo:

Tnternational Lunar Ocoultation Centre (11.0OC)

Creodesy and Geophysics Division

Hydrographic Departmeni

Tsukip-3, Chon-ku

Tokyo, 104 Japan

E-Mail, TLOCEws 1 | one jhd gogp

Send Asteroidal Appulse and Asterodal Ocealtation reports to
Timi St
V.P. fot Lunar Occultation Services
LIT&L N Jon Drve
Tueson AZ 85737-RR7 | TTSA
E-Mul lniStanmnidastec asu edo

Send HOTA Web Page miormation to:
Walter 1. “Roh™ Robinson
315'W Kump _
Homner Sprinps K3 0600 12- 1439 LISA
E-Mail: Retinsonasolarshy net

Membership and Subscription Information

All payments made to [T A must be w Ulmied States
funds and drawn on a US bank. or by credit card charge o VISA
or MasterCard, 1f you use VISA or MasterCard, wclude yous
pccount aumber, expiration date, and signature: (Do not send
credit card miformation throwph c-mal [ is not secure nor sate o
do so) Make all payments to FOTA and send them o the
Secretary & Treasurer al the address on the left. Memberships and
subscriptions may be made for one or two years: only.

Occultation Newsletter subseriptions { | year = 4 1ssues)
are UISE20.00 per vear for UUSA, Canadas, and Mexico: aod
[TSE25.00 per year lor all others: Siagle wssues. including back
issues, are |74 of the subscription price

Memberslups mclude the Ceeulianon Newsfemer aud
annual predictions and supplements, Memberships are LISS30.00
per year for TISA, Canada. and Mexico; and 178835 00 per vear (i
all others. Observers from Ewrope and the British Tsles should jom
the Fwropean Service (I0TAES). See the inside back cover fon
more information.

IOTA Publications
Although fhe followmg are weluded m membership, sonmembers
will be charged for:

L] Local Crrcumstsnces for Appulses of Solar Syvstem
Objects with Stars predictions TTRE1.60

L] Graze Limii and Profile predictions USS1:50 per graze

L Papers explammg the use ol the above predictions
LIS$2.50

® IOTA Observer's Manual TSE3.00

Asterondal Oceuliauon Supplements will be available for TS82.50
from the followine regional coordinators:

L South America--Orlando A Naranjo: Unrversidad de
los Andes: Dept. de Fisica: Ménda, Vensruela

L] Enrope--Roland Buninsegna, Rue de Mariembourg, 33,

B-6381 DOURBES; Belgmm or IOTATS {(see back

cover)

® Southern Africa--hM. D Overbeck: Box 212, Edenvale
1610 Republic of South Africa

° Australia and New Zealand--Graham [3ow. PO By,
2241 Wellington, New Zzaland

o Japan—Toshire Hirose, |-13 Shimomarke 1-chome:
Ora-ku Tokyo 146, Japan

s All ether arcas--Jim St (sce address at L)

(N Publication Information

Clocultation Newsfegter (1588 0737-6706) 15 published guarterly
by thie Interuational Oceultation Viming Association, Toe, (1OTA)N
2760 SW Jewell Ave. Topeka KS 6661 T-10T4 1TSA TOTA wa
tan exempl organizaton mder sections 30003 ) amd S08¢a) 20 of
the Tntermal Revenue Code 11SA and s incorpovated m the state
of Texas First class postage paid al Topeka KS. USA. Progdmg
by Tony Murray of Georpetown, GAL UISA. Coculation: 260
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IOTA MNews
David W Danbam

OTA Meetings: The Fificenth Anonal Meeting of the
Internanonal Ocenleation Timmg Association wall beheld July
26 through 28 at the Utah Valley State College Planetarmum.
BOOG W 12000 south, Orem, Uial. close to 1-15 about 40 miles
south of Salt Lake City luternational Airport and about 3 miles
north of Provo, This will allow observanon of the prazmg
occultation of Aldebaran vearby on Tvesday morning, Tuly 29,
which is-the best graze m the LLSAL this year, and 15 one of the
best of the current series of Aldebaran prazes m North Amertca:
see po 293 ofthe January ssue of Ceculiation Newsleéner
The official mectmyg wall starfat 9 AM MDT Sunday July
27, and will Jastuntil 5 PM that day. We also plan o gather there
informally late in the afternoon and carly cvening ol Saturday_ Tuly
26, to meel casually and make some plans [or the graring
occillation of Aldeharan on Toesday mommg, July 290 The
planetarinm is also available o us Monday afterooon, July 28,
starting at | PM. We will meet there to complete any of the agenda
pol govered on Sunday, and to make detailed plans for the
Aldebaran event The meeting will be officially open to sindants
of Utah Valley State College, and 1o olhers of the general public
mrterested m atending, espectally anuteur astronomers Irom the
surrounding arca. Paul Mills is our pomi of contact al the
planctarium; his cmail address s millspaieuvseeda The
planetariug is casy to reach at the mterseclion of State Route 265
and 5800 West, 0.2 mile east of Route 2635 mbersection with [-15
(exit 272) A map i oo OTA's webh site @l
hitp://www.sky.net/~robinson/iotandwhim.  There sre no
miotels close to the planetarium. but a relatvely inexpensmve one
(UISE3d/might for one person, add TSE6 for a scoond adull) is the
Motel 6 in Provo near 1-15 exit 266 (LIS 189, University Ave.) 6
miles somth of fhe planctarnmn  The phooe sumber for information
is B0 =37 5-3064 and B0U-166-8330 for reservations. For Moaday
might, the closest Motel 6 to the Aldebaran grave path = al
Midvale, i 496 N Catalpa SU just sonthoast of =15 exat 301 (7200
S50) Topics that will be covered at the meeting will inchude (hut
nel be lmmited to):

1. the Aldebaran veculiations
a. therr walue, outreach to the  astromomical
communily and the geocral public for naked-
eve evenls
h videos of the Jan: 19 and April || occuliations
2 recenthy-observed (especially Interamma 1 1ecember
and Campania m March)  and wpcoming asteroidal
ocultations
TOTA s work with past astcrosdal ceccoltations and
Hipparcos siar catalog data

ek

4. solar eclipse expedinons tor Feb. 1998, and Feb and
Aug 1999

5 changes and improvements to 1T A"s predichons
a efforts 1o improve grazc profiles from pasl

observed grazes

350

b new capabilines of OCCLIL |
&, email distribution
i instrimesntation
. video time nseriion
b, recent suocesses with the 1OTA odcultation
COD cameri
i status of 1OTA's Ocenltation Manual and analysis of

solar celipse observations
Contac! we i vou wanl 1o give a presentation In late Jone an
agends will be prepared and put on our web site,

Bob Sandy (gravcbobiasky net) plans 1o lead an
expedition from the Kansas City, Koansas arca lo near Casper,
Wionming, For the July 29 Aldebaran graze; some obiservers from
the Dienver arey will also probably participate. On Iuly 26 through
27, z loval-area 1OTA medting might be held m the Kansas City
arca. primarily to plan for the expedition 10 Wyoming. If such 4
meetmg is held. | can provide copies of the view graphs and video
that 1 will prepare tor the main FOTA meetmg in Ulitah. and it might
even be possible o commumicats for a shori time between this
local meetmg and the mam mesting in Dial. News of any such
miceling; snd of preparations for the July 29 graze, will be given on
our web site mentioned above. We also wan? 10 organize and
publicwe expeditions al as many other locations as possible along
the Aldebaran northern limmt from central Californta 1o western
Omtario (and, m the davteme. near Oslo, south of Stockholm, and
near Riga) Please provide me with any of vour plans so they can
be included in the next (20, as well as on our web site. The next
N will also have more mformation about the July 29 Aldebaran
and Hyades oceullation. 1t 1s the second of only three good nighit
crescent-Moon  Aldebaran  occullations  visible under  good
conditions from populons pars of Morth Amiencs.  The first was
thie April 11 veculiation described on pages 312-314 ol the last
wasie, and the third will be visible from lhe northwestern TLSAL
and western Canada on 1999 April 19 1ITC

There will also be an IOTA presentabion ot e
Astronomical Leagne’s (AL) mecting ai Coppor Mountain Reson
the lirst week of July, That will be a good opporiumty 1o reach
many AL members lo encourapge them o organiee Jocal
ohscrvations for the grave and occuliation of Aldebaran an Julv 29
We want as many people as possible to video record that
outstanding waked-eye occultation in order o accurately trace the
profile of the following edge of the Moon in detail
Need help with occultation double stars: We thank Tom
Murray in Cieorpetowi. GAL for collecting ocenliation nbsorvalions
indicating stellar duplicity and publishmg arlicles m CIN ibnlating
these discoveries dunng the pash several years, Unforluoaiels . bis
circnmistances changed recently so that he wo longer can take the
e peeded 1o perform this miportant job properly. so he regquesis
that someone else fake up this work. Please contact me if von
imight bo interested: anail aceess wall help wath thns job Tony wall
wonitmue his very imporiant service o A of primtmg (8 af the
lowvesl possihle cost
Second Arab Astronomical Conference: [his will be hold
Septemibeg 8 Grongh 1008 the Roval Jordanian Geogrphic Centes
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wn Amman. Jordan. in cooperation with Al al-Bayt University
Topas tat will be covered, among others. are amateur astronomy
and astrovonucal cullure: ancient astronomy m the Arabo-Islamic
civilization: astronomy amd space sciences m education; and
modern discoveries in the solar system: Mobammed Cxdeb 15
planning a presentation on IOTA work nsmg view graphs and
video that | will provede to oo [F any [OTA or 1[OTAES
menhers conld anend this meeting, it will be s pood opportumity
to promete eceultation observation and oor work m the Middls
East and northerm Afiica: The deadhing for submmssion of abstracts
i= Tone 34 More mformation can be obianed from:

Eng. Khalil Konsel Tel. +=002-H=8375(H) (office)
PO, Box 960774 FO6G2-6-82 1684 (home)
Amman 1196 fordan Fax: LT A R BT

Email: moh_jasiahotmailcom 1

ESOP XV1in UK 1997 September § through 10
Andrew Ellioti
AFCIE COMPISETVE Gom
hitp-ffourworld compuserve. com/homepages/aje

1997 through Wednesday September 10, The venue is the
Royal Greenwich Ohservatory (RGO) in Canbridge, NOT
ASSTATED IN THE LAST ON (The date and venne remam the
same as | stated al ESOP XV in Berlin last year). |cd: The dates
and locution given in the last issne were wrong information
obtaied from & web site. David Dunham found out the ervor just
as the last issue was sent off 1o the prmter. so wnforfunately hus lasi-
mimmte correction didn’t make it mto the issue. We apologize for
any confnsion that may have resulted]
The format of the mecting will be as usnal--the
Symiposivm will be hield on Samrday and Sunday and there will be

F I Yhe dates for ESOP XV in the UK are Friday Scptember 5.

optional excursions Monday through Wednesday,  Planned
excnrsions inclode;
® Stonchenge ("special” tour), and Avebury. mepahthie

stong circle sites m Wilishwe,  (The luternet virtual
reality Stonebenge will also be demonstrated m s
workshop!)

L4 The Mullard Radio Observatory, Stellar Tnterferometer
(Cambridge Optical Aperture Synthesis Telescope -
COAST), and [saac Newdion's house. Woolsthorpe Manor
tincluchng cream leas!)

® The Ol Greenwich Observatory  (with planetarinm
show), and Maritime Museum, in London, with lunch in
the Seventeenth Centnry Trafilgar Tavern overlooking
the river Thames

Accommadation Tor the duration of ESOP has heen
arvanged in Fiewilliam College. Cambridge, 10 miimites walk
from the RGO The cost of accommeodation will be £27.00) per
persont per night (hed and breakfast) For a single room, and £2500
per person sharmp a douhle room  Culy 1) double rooms a

avarlable and preference will be given 1o couples. A room with
computer(s). Internet connection. video, ete. will be available m
the College tor evenmg "workshops"  Bert and Sheila Carpenter
are also arrangmg local tours of Cambndpe and the surounding
commtryside on Praday and Saturday for accompanying puests. and
we are hoping 1o ave o reception B (harbeque) m the grounds
of the RGO on Traday maght. The Symposinm Dinner will be held
on Samrday might in Fitewilliam College . Finallv, there 15 a
grazing ocunltation on September 11 i South Fast England [f
there 15 enough support. we are hopig fo ofganiee an cxpedition
tor participants to observe the graze (weather pernufting).

Amangements are newrng completion but may be suliject
lo last mnute changes. We are still Roalizing costs for (lie
Symposium fee and excursions. As soon aswe have fmished this;,
we will send mvitations to [OTA menmbers and former ESOP
participanis. 1t wonld perhaps be ss well te warn participants that
because of the refatively high cost of bving m the UK. and the
popularity of Cambridge for conferences, this ESOP will he
shightly more costly than provious years: 1may be necessary for
us o request an accommodation deposit when booking. We have
had 1o pay & deposit on the accommodation and cancellation costs
are very high! Tn order to reduce the cost of the Symposinn
Program and Proceedmgs, we wall be asking for all papers (o be
submitted in electronic form--on loppy disk or by email

Further announeements will be issued in doe conrse but
il you have any querics m the meantime please contact me.
Andrew Elliott  email® aje@ compuserve.com
A0 Ryl Way el +44 1189751056 (home)
Lower Larley la: 44 | 18 93923 14 (oltice - emiergency only)
READING RGO 4AY
Limited Kingdom 14

Aldebaran/Cameorder News
Mavul W Duinbam

o Tlieesday, Apml 10, Johu and Mickey Nelson m Bosgque
Farms, Mew Mexico, read about “an eclipse of a hrigh

star” i the Afbuguergue Jonmal. They had pevey
recorded an astronomical observation before, and had no contac
with the Albuquergque Astronomical Sociely or with any other
astronomical organization. Followmg the instructions o Johy
Fleck's newspaper article abont the Aldebarm vecultation. the
Nelsons used their camcorder o record 4 few munules of The
Weather Chamnel a few minutes before the peculiation, then took
the device, still mmming, ontsule and woomed moon the Moo
After an unsicady moment, the lunar crescent. fre Farthlil dark
side, and Aldébaran came inlo view. A short fime later, the star
disappeared. and the cameorder was hronght inside 10 record some
mwore of The Weather Channel At the same tme. Dale reland o
Stlverdake. Washinglon, was also recording Phe Wenther Chunnel
afong with WWWV shortwave time signals (ifter also recordmg the
vectltation dmeetly with his camcorder). md | wis domg the same
thing in Greenbelt, MIY afier having video recorded the
cccatlistions of 3 Hyades sturs belore clonds moved e By nsg
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my copy of Péter Manl's video tine mserter with the two
calibration tapes. it should be possible lo recover the time of the
vcenltation from. John Nelson's tape o an accuracy of =003
second or better, considerably better than any of the many visnal
timings thal were made of the aceultation That™s quile good L
smmeone whe previously didu’t know what an ocoultation was, and
Aldebaran’s altitude above the western horizon was only 4° at the
timae.  The Nelsons had also recently purchased a small telescope
1o observe Comet Hale=Bopp

I'he process started two davs earlier when 1 faxed a one-
page writeup about the occultation, and a simplified Moon igure
showing what would bappen (with the Tocal time of the event 1o the
nearest minute) i Albnguerque. to the Athuguergue Journal. |
had sent simlar faxes 1o 32 other newspapers o other larpe cities
across western Morth America where the occullation would be
visible: see my maps on p. 313 of the last OGN For his article. John
Fleok had also looked at the additonal information on our Web site
{whose TR was griven m the faxed message) and consulted me by
lelephome | had also veceived miuries Trom writers af
newspapers i Edinonton. Alberta; amd Orange County, California,
otherwise, | don’t know how well the event was really covered by
the media. Rather than the hundreds of videotapes that | had hoped
would be made, as of late April | have only received 4 tapes,
although I know of about 7 others. John Melson's tape is the only
one that | have now that was clearly e esali of TOTA"s outreach
1o the poblic media: the others were made m response fo my
widely-distnbuted e-mail messages about the occultation -and
alimost all by amatenr astronomers. Some obiained the imformation
about the occultation from online astronomy news groups and from
[OTA's Web page.

More effort is needed sarlier. to wy o publicize naked-
eve cvents ke this m weekly news magarmes and on television
news, Now we have some actual video examples that can be used
for the next pood evenl. which will be the Aldebaran occultation on

Tuly 29 T April. too many amaleur astronomers were ungware ol

the Aldebaran cecenllation. or learned ol 1 oaly shortly before 1t
happened. simee there was no coverage of il in Astronomy. and
onby brief mention of it n Sky & Téfescope. To g larpe extent, the
astronomical community has becn almost otally preocouped with
Comet Hale-Bopp and was unaware of the ocenltation. one of only
three crescent-Moon oceultations of Aldebaran during the current
series that are visible from North Awnericn in a dark sky. Al lcast
for the July even. there will be a major article m Sk & Telescope
gtressing fhe meed lor readers to the spread word about the
occultation locally to iry 1o get many camcorder yeoords, and we
will also try to get word of the event out at the Astronenncal
League convention four weeks beforchand. 1 have rowritlen the
fax, that | seut to newspapers n April, i a form suitable for the
July 29 oceultation, <o that you might use it as a local press release,
It is given here afier this article, and §5 also available on TOTAS
skv el web site, where yon can download 1t for printing on your
astronemucal society s letterhead, and possibly modifyving for local
use  You arc cneowraged (o replace my name amd contact
wiormation at the bottom with your own Dwisnld rather have yon
than me collect video tapes made in your area, Also nocdid is 4

simple Moonview diagram like the one for St Louis given here.
Also here 1 a more detailed Moopview ol the ecculiation showmg
the tracks for several other cities; the Sun svmbol followng the
namnes of some cilies wdicate that the reappearance will 1ake place
after sumrise. The detaifed Moon view can be used. along with the
tahle of the ocoultation disappearance and reappearance Gusp
angles that includes all of the plotted cities and dozens of others.
to make a version of the simple Moonview for your city.
Comsulting the table, get the cusp angles of the event lor your city.
and then {ind the two plotted citics with cusp angles thal are closest
lo those for your city, Then vou can mierpolate to estimate the
path behind the Moou for your city, you don’t need to he precise
tar this relatively crude graphic (if yon have OCCULT version 4.1),
vou conld instead generate a detailed view showing the 1) and R
points for your site). Just copy the simplified figure for 81 Lows,
cul out the lines and labels for that city, make another copy of the
bare Moon Ggnre, then add the lines and Tabels for your city 1
dom’t thauk that the event will be suitable as 8 public "camcorder™

evenl where the Sun will be above the honzon, or less than 4°

below 11, Astranomers, espectally those in planetariums and m
astronomy chubs (and not just BOTA members) need 1o understand
the almost unique potential for pubhic outreach that these naked-
eve occultations can hive. They provide a hnk to our past. smee
astronomers in ancient Babylon, Rome, Greeee, Cluna, Japan, and
Arahia observed and recorded many naked-eve oceullations, MNow
hundreds of people. not just astronomers, can video record them

The April 11 UTC (April 10 local tme) ocouliation was
not the first attempt  Tu enrly March, we pul on IOTA'S web site
a moonview and maps of Europe for the March 14 occultation of
Aldebaran, similar to those in the last £28 Tor the April event. 1
also used CCCULT to compmite the times of the ceeultation for
almost 150 European and Middle Fastern cities. and distnbuted
this hist and an article. again similar to that for the Apnil accultation
m the last OV, 1o many email addresses. Newspaper articles and
other public ontreach attempls were made 1o obtam cameorder
observatons m af least Ausing, Germany. lsracl amd the
MNetherlands, but those countries were totally clonded out  One
observer w the UK. managed 10 videotape the cvent with g
camcorder dormg a break in the clouds at his location, and saud {ha
he would send me a copy. but it bas nol vet ammved  Reports of
several visual timings—-from Norway. Russia. bpain. Romana. and
Jordan—-have been received. But as Ovad Vadwyeson explained.
very lew m Romuma (and other eastern European conntries. where
1t was mostly clear. or only with thin clonds. for the evenr) can
afford camncorders with the low averape incomes there:  Maih
Suhonen reported thal he and a few others raveled 10 central
Fuland to try to observe the northern-lomt graze there, althongh
it wis clear. they failed for vanous rensons mamly w lecating
suitable observing sites in e The March 14 occullanion was
hetter known by Europeans than the April 17 event was by
Americans, since il was almost the five bndredih anpversary ol an
oceultation of Aldebaran observed visnally on Marcl 9. 1497
Copermicns, then a student m Bologna. lah . A celebration and
star party was held m Bologna ou March 13, amd | heard that the
eity's street liphts were urmed of Lo an hooe around e tinme o
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the occnltation.  DBut the wea ol trving to reach the pablic to nse
carncorders for the evend was not realived unlil my e-mail rressage
about it was distnbuted on March 8 | wanted o prepare and send
that earlier. but other commutments, mcluding a considerahle
amount of work that 1 aceded to do for compuation and
distnbution of detmled [OTA graze and other predictions, did not
allow it

For the July 29 occuliniion. we nesd more regronal
coordinators to make recordmps of a selected 'V staton and
WWY | can provade copies of those with accurare time displayed,
s that the LI'TC of every frame m the broadcast can be read easily.
In April. | asked many o do this in wilely-dismibuted e<mail
messages. b T did pot have time w follow up to confirm that i
would be done. so few such calibranon tapes were made. We
should have st least one m each lime rone o trv 1o determume any
virialions that there might be m the bocal tme ol broadcast. In
order o have a broadeast that 1= sunillancons across fhe 17.5.A.
(that 5, without any local programs of hall’an bour or more, or any
time zone shifts), T have recommended The Weather Chamne]
(TWC). But this might not be the best; for example. i s no
avgilable m Canada, which has s different weather chammel CNN
might he a better chotee since it 1= available in most parts of the
world, and doesn't bave the local weatber intermaptions of TWE.
However, not everyone has cable, or sateilite dishes to receive
these directly. Especially iFa Jocal coordinalor also serves as lhe
collector of tapes made in the region. it would be hetter (o sclect a
local TV station (or a local affiligie of one of the major networks)
to avoid the need for cable IV | have fbund that pointing the
cameorder at the TV screen, just propped up on a table and
anormed right to fill the view, is asy, but petting good reception of
WWV in the house is difficell. Reception is helped by extending
u 50 fool leagth of wire down the hallway aml anached o i
Timeknbe antenna, but | think it wonld be even betier if the
antenna wire could be suetched outside and exiended in a direction
roughly perpendiculsr (o the dirdetion 1o the transmilter (in FL
Collins, Colorado, for WWV). On April 10, a strong auroral
display m southern Canada changed receplion charncleristics. so
that WWV was best recenved most of the evening ol |5 Mz
usually a davimie frequency

More IOTA members, and especially many other amatew
astronomers, are also needsd to Iy o make camcorder
observations. especially lelescopie video observations of the
bright-lunb events, . For July 29, that will be casier than m April
since the star disappears on the hright side, so it should be casy to
lind the star approaching the Moon just before the ocoultaton

T can provide a fime-inserald copy of your recording of
The Weather Channel (or any other station that vou selected for
your region). Those who have acoesy o WWV are encouraged 1o
use it. and their tape can be time-insered, as well. Tlelp with
playing the tapes will be needed jo spread the work aromnd 10 pet
the one accurae me from cach ipe. Anyone with a VOR that can
display smgle frames-can belp with this. and are escouraged 1o
volunleer

The whole idea here 15 thal video tounps are about ten
times more accurate than visual tmmes, which may soon become

obsolete for hmar tolal occultation observations (but not for
prazmg ocoultattons).  And video timmgs made from as many
levations as possible cum trace the lunar profile to meredible detail
Star parties for this occaliation are disconraged, smee a wade

peographical diswibution s essential 1o the success of the effort

Tust about anyone anywhere in vour area will be able to see the
oocultation; and thev can record o 1if they have a cameorder.

The: Moon moves ball s mile m its orbat around the Eprth
each second. but acmally slower afier subtractmg the velocity of
the observer on the rotating Farth's surface. Soa video nming 1o
0:03 second will give a relation 1o the lunar surface to about 80
teet. That's better than the 1994 Clementine spaceorall laser
altimerer measurements, which were @t best pood 10 150 fect.
Tz, viden recordmgs of the Aldebaran occultation from hundreds
of locations acrods the régon ol visibility ol the ocvultation can
measure the lunar owtline (o unprecedented detaal. Thus would be
extremely
valuable for TOTA's analyses of not only lumar cecultations, bul
also of total solar cclipse tmings hat have revealed small
variations of the solar dimmeter during the last several years. Since
the: heat from the Sun received by the Earth s proporiionsl o its
diameter, these varistions have an affoci on studies of global
warming amd other shori-term variations of the climate. The main
thing limiting analysis of those observanions is the hmar profile
erron, since lhe lunar orbit is now known fo an accuracy of aboul
a fool from laser rangg 1o the retroreflectors placed on the
Moon's surface more than 20 vears ago. And star position errors
will be greatly redoced after the Enropean Hipparcos spacacrafi
daia are released latar this vear. The solar radios measurcments
havie been limuled 1o solar eclipses observed near the edges of the
paths of tolality, since the polar luner features are the same Iron
eclipse 1o eclipse Bt i we had good lonar profile data,
determmable from many cameorder observations of total limar
oceuliations, then we could obtain a much betier history of solar
radins variations from analysis of the much larger nmmber of
contact fimings made near the central lines of amnular and fotal
solar colipses.

This will not b the first tmie that camcordirs were used
by e general public to revord an astronomical event, Twenty lo
thirty vears ago, astrosomers i Crsthoslovakia, Canada, and the
LS A set up elabarate networks of special cameras o photograph
and fime brighl meteors, and cach canght one meleorite thal was
recovered after having, its orbit determined from the photos, These
relatively expensive netwiorks have now been larpely abandoned
But a couple of years apo, the orbit of a fourth metconte was
determined from the "Frnday evening foolball network” of
camcorders used by coaches and others at high school foothall
games a5 o bright meteor streaked over Pemmsylvanmia  The
inreteomate: fromn s fall was the now famons Peekskill (MNew York)
object thal damiaped & wonan's car,

Direct cameorder observations moght be made of
occultations of other bight stars. 1 asked observers to wy ihs for
e oceultation of 3 6-map; L Gemmorum on Apeil 14 when the
hoon was almost a1 fst quarter, bt so far | have not leamed of
any sucoesses for that event. But 1 thik ot least ope video record
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of the vcenltation was made with a camcorder held up fo (he
evepiecs of a telescope  That was diffivult smee the techmgue,
actally evepiece projection. prves avery high power. even when
used with low-power evepieces where, with the eye, the whaole
Moon can be wchided m the tield of view, while for the camoeorder,
the view 15 less than 10w diameter, Good focus can be kept
when some of the bright part of the Moon 15 0 the lield of view,
b pear first quarier. the star is far enough away from the them
that it 1= hard to mamtam foeus On Apnil 17, when the Moon was
753% sumlin (waxmg), | was able to record the occultation of 3.8-
mag, o Leoms holding my cameorder up 1o the eyepiecs of my C-
5 | looked first n the eyepiece 1o see the patiern of craters relative
to the star. then T conld find the craters, and then the siar: m the
much nervower field of view of the camcorder. There were thm
clowds: so 1t was impossible to directly record the star without the
lelescope. However, just after a crescent-Moou reappearance carly
last November. [ was able to easaly record the star and Farthlin pant
ol the Moon with my 12x camcorder. | could have recorded the
actual reappearance. but did not do that then smee | was basy
recording it with my regular (much more sensibive but also much
more complex) video svstem attached to my C-8. So there arc a
few opportinuties each vear where camcorders might be nsed alone
o record and sccuratedy time ocouliations, and we need to make
more cfforts (o obtain such observations: [ am very mieresied m
obtaming a direel camoorder video of an occultation of a 3-mag. or
4-mag star, bot so far. dine mainly to clouds, | have ool been able
b ey thiat mysell yet

More telescopic  occultation  observations.  witl
camcorders should atse be made, like ming of o Leoms deseribed
above  When the star is close enough to bnight parts of the Moon
20 thal the image can be Kept m focus, | think that ocealiations of
G-mag. stars ¢an be recorded this way, just by holding the
cameorder np 1o the eyepicce and zooming m until the eralers
come into focus, Graving occultstions wre espeoially snited for
this, smee they alway s oceur néar the cusp, giving a nearby brigh
godree b mainiain focus. And the equipment setup 18 casy, al least
as sirnple as making visual observations witll a tape Tecorder. TLis
also robust, if there 15 any problem o getting and mamiaining an
image of the star, you can just pul the tameorder down (sl
running o record WWYV and your event calls) and you can put your
eve to the evepicde to observe the event vismally

Twrote the following to an observer who was considering
buying a cameorder for recording occulistions.  Many amateur
astronomers wonld rather spend their money oo telescopes and
related purts rather than camcorders. 1 is mainly parents aml
sports enthusiasts who buy cameorders to video yecord their
experiences, and amateur astromomers who are also e (hese
categories may own a camcarder [or these olher reasons rather than
{or astronomy.

I'he vanety of camuoorders seems (o keep mercasme, so
! may be mussmp something sinee T bought ours a year and a ball
ago. | believe dhat the COTYs wsed with most cameorders have
approsimately the same sensiinvity, bui the lenses and zoom
capabihities are differem Irv o pet the highest power possable
(e 15 12 but | know that at least 20x models are avalable) and

354

the larpest aperture {mme says £5.4-64 8 tam | |8 pha 37 | think
the fatter mcans 37 mm aperture, although the front cid opens just
ton 30 mm). 1 doeso't matter whether they are standard or video
Hid formats, since most TV's and VOR's stll wse only standard
For peunltations, we are more interested m scositivity (deteeling
tainter stars) than in pretty pictres Then with these constraints,
TENTRITIEES L Prve.

But there are other issoes Camgorders can record only
a few of the brghter vccultations.  They can recond, with a
telescope. bnght-hmb events of Aldeharan.  And, when vsed
directly without a telescope, they van record p' Sgrand other
A-mag. stars. But most can't do dark-limb T¥s through « elescope,
s they have antomatic toons. and they need the bright part of
the Moon 1o keep focused on (but ses the remarks about gibbous
phases above). When you move 1o the dark side. the image goes
ont of foeus. They can work with telescopes for grazes. T think to
about map 6 during the crescent phases (famier with larper
telescopesh, since the cusp 15 pearby to focus en A few
cameorders have C-mount adaptors that can be psed 1o connedt
direeily o a telescope: bul they are verv expensive.

For video recording more ocoultations; it wonld be more
cost-gfiective lo buy one of the small CCTY cameras that can be
attached to telescopes. which can reach 7 or 8 mag. on the dark
gide of the Moon (or al least 3 magnitudes famler with mmape
ntensification: see McManus' article on pages 345 and 346 ol the
last 1ssoed Something 15 peeded 1o revord the video, and that can
be done with o camcorder (which is mice to have lo record
terrestrial experiences). or with 2 cheaper VOR that would need an
wiverter fo run from a battery

OCCULT predictions for dozens of North American
gitics are mven below for the spectacular July 29 Aldebaran
occnliation. 1t is followed by data for other occnltations of
Aldebaran and ol Samrm, cceurrmg under less favorable conditions
mainly in (he daviime, that will pcour in June, July, and August.
being a continpation of the tables for April and May events thal
were given on pages 313 1o 315 of the last issue. Directions for
tesing the a and b factors for neighboring lovations (note that the
a-factor assumes that longitudes are positive FAST of Greenmwich)
and coordmates of the cities, are given m O3 vol 6. o 13, p- 30
and no. 11, p. 234

Luoar Oooultation of 1.1-mmg, Aldebaran on 1997 Tuly 3%
bisappearanoe, Moan 25« % sunlit, Solar eloengoticn 577

o Sun  ‘Moem Cusp Foa W, a b
Locatden hom x ACAIL A fpg Apg Ang mfo m/o
Praana CR 9 A4 13 3 I -14m - B =15 s8]
LAF Vegas BV 9 24 35 g-74 278 1524 0.9 43 2
Fhoarix A% g 18 52 5 T4 -42n 3D 39 (0,6 #2.4
Elog=taff KLY 8 2¢ 59 775 -3BM. 24 33 -0.7 il 3
Teonoo A% 9 13 13 3 T4 -4BH 36 44 -0 B 2.2
Albemuorgoe M S 17 46 ig, 97 -43M 3L 40 ~0,5 42 .5
EL Paso TX 2 I0 11 8 .75 =HAM: 42 50 -0:4 #2. 0
Demrer L0 F 50 135 15 81 -IER 16" M ~0. T =3.4
Chayonno Wi 5 35 I3 16 B2 -218 9 1§ 0.9 +#4.3
Punblo OF 9 25 26 14 @80 -34F 2@ 3 -8.A #3.0
Luobhock TH o j2 22 13 8 =538 41 50 -0 & 2.7
Pierre SD 245 .43 21 @ -12ZH Q B -1.68 5.1
Monterooy Moxico 8 57 Ra 9 76 =-3TH: BS. T4 -0,1 #1.4
Aoagmion Meioo W AP 14 B Ta -7AS 8] S9 4D .0 40 %
Mexico City # 50 51 T 74 -845 H4 82 -0.0 +0.4
fan Anbomin TE 5 3 33 17 9F -8R 56 68 -0.31 +1 7
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e ‘fun.  Moon Cusp Foa W, a b
Location b m & A1t ALt A Ang Ang Ang mio mf
hnatin T 58 14 T8 =8TH 55 B =0.1 #1
Oklahoma City OF ] 32 17 #2 -5ZM #0 40 -0.2 +Z.
Browmeyille T B8 57 12 77 79| 687 76 -0.0 +#1.
Wichita ES 9 a 15 BA ~460 34 43 -0.3 +2.
Dallas T ] k. - 1g B0 =51NM 4% B8 =0 .1 +2
Gmaha HE =3 L] 22 A% =3&d 28 3% =0.d4 &3
Tulsa OF ] a5 1% 83 -52ZH 40 45 =-0.2 +2
Topaka F5 @ 55 21 85 -448 32 4L ~0.2 +2
Heuston TK' g 51 15 BQ -TAN 5% o648 0.0 H1
Fanaas City WD 3 50 21 HE -450 33 42 0.2 +2,
Daa Moinea TR ] 47 4 'RB -39 2€ 35 -0.3 +3
Hinneapolis W -1 52 -1 6 82 36 14 23 =0.5+3
Little Rock AR El 20 21 B4 -B0M 4B B? 0.0 =2
Daluth M g 46 =5 2B 05 -Z0M B I6 -0.% +4
Goatamla City B A7 1§ 76 <595:10% 118 #9.6 -0
Baint Louis MO 9 1T 24 BA =524 40 &3F ~0.0 =2
Tarkaon WS El 3% 25 B3 -6 57 66 +0.% 1.
Hess Orleans TA a a3 &0 B2 -TE &40 73 0.2 #1,
Marphis TH e 14 23 BE -820 40 859 +0.1 42
Mckils AL 5 & Z2 B3 <TEN B4 73 +0.2 41,
Milwvankae WI 9 B =15, 28 - 94 =420 30 838 =0.1I %3
Chicage IL 9 i B 52 -@8H 34 A3 0.0 &2
Yontgamery AL 9 a1 25 B =73 K1 70 4.3 #I.
Indianapasliz IH i) 24 26 B2 -BANM 42 B0 +0LL +E.
Lemiswills Y 9 a1 28 B0 -SAW 46 55 H0.2 +2
Cinainnatl OH @ ] 20 m2 -BIW 4% 54 +0 .2 43,
Atlanta @ L A 27 BT -TIN 60 63 #0003 HI.
San Josm Coata Sica L a5 22 6 ~208°148 19T +3_.% -K
Enooerdlle TH 3 14 28 80 -G66H° 54 B3 #0313 2
Detroil MT b 33 =9 32 94 -5ON 38 47 4D.2 42
Tampa FL ¥ 418 26 BE -BSR 77 8% 40,6 +1.
Cleweland OH k] 34 =% 37 86 -54N 42 51 +0.3 +2
Jacksomrille FL ] 5 28 87 -B4R 72 H1 +0 .5 42
Charleston W bl 6 -12 31 903 -63@ 51 60 0.4 +2.
Sudbuary O b 41 -3 35 103 -40H 28 37 +0.1 43
Charlotte HC ) B8 31 51 -7T2% &0 BD +0.5 41
iz L ] 17 28 B4 -B23 88 95 +0.8 +1.
Fittaburgh BA L) 32 -5 33 97 -BoN 4V BE 40,4 42.
Charleston 5C k) 58 31 &9 -ToH =V Te +0.6 41,
Toeranto O i B4 =5 35 101 =518 35 48 0.3 2.
Buffalo WY B T =% 35 100 <54 42 50 4+0.4 +2.
Haleigh WO E] B -12 33 93 -73@ 61 J0 +0.6 +1:
Richmond VR ] 17 -2 35 98 -74HM S6 B +0.8 2.
Hashington DC K 24 -8 35 97 -6TN 55 64 +0.6 +2.
Baltimore MO E 33 =T 38 . 588 -6BF 54 63 +0.6-42.
Hoxfelk VA 2 44 =5 36 BE =<TAR &1 7O D6 #2
Donrer TR # 83 -6 37 9% -8@H 56 64 40,6 k2
Fhiladolphia FR -} B6 =5 37 120 -66H 54 63 +0.6 2,
Warw Yook HY 9 1% -4 39192 -658 5% 62 0.6 #2.
Aloamy WY b 52 -2 39 104 -G 46 57 +0.5 2.
Montreal BQ g 16 1 90 102 52N 40 89 +0.5 42
Bur}ingtom YT ) &3 3 49 107 -BaN 44 53 +0.B 42
Haetfard OF 5 27 =2 46 104 -s4m 53 61 +0.,7 <2
!ﬁnﬂ'hlltﬁl HH i - 0 4L 107 -GIN 50 BB 0.7 42,
Frovidenca RT ] 9. -1 41 1086 -65W 53 &2 0.7 =2
fuebas Cliy & 2 3 47 115 -SIN. 35 40 40,6 43,
Boston BN ] Bl 4 41 107 -84K. 82 &1 +#0.7 22
Bangmr HE ] 20 4 45 113 =£0M 48 BT #3.7 =2
San Jpan FR 2898 -8 A5 85 -2TE 341 150 3.5 -4,
Hamilton Barmoda 8 RY.23 -2 47 1od -B1s &7 96 #1.5 1.
Halsfax N& 24533 8 47T 11% -&dM 54 82 H1.0 =2,
3t Johna HF ia 6 15 54141 -6TH 55 &4 #£1.3 #1;
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Lunar fcoultation of 1. 1l-mag. Aldekaran oo 1937 July 28

ReApTearAncs  Mosn

22= 0 munlit,

. i -y san Hoon Caoop Bos W b
iocation 8 At Alt Ad fog kg Aog /o mfo
Freano CA -+ & TR 1SR 333 M1 8L 2 =207
Lop Angelos A ] T TR 3434 323040.5 0.8
San Diego O 5 B T8 41H 30T 16 40.4 -0.2
lan Vegas WV L U] I 77 294 315 328 +0.7 -0.8
Phoanix A2 21 13 99 45H 303 312 +0.5-40.0
Flagmtaff AT 2 14 79 A5y 3032 318 40.€ -0
Tooason AL 45 14 75 51N 287 306 +0.5 +0.2
Lo Paz Mowioo 5d 12 77 TEW 272 281 A4G.2 +0 .7
Albuguergue 184 24 1@ B2 479 302 310 +0.7 #0.1
Bl Paso TX 53 16 81 5@H 291 295 +0.5 +0.4
Darreer CO 29 20 BS ¥y 37 32€ +1.1 -0.8
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ure fun Moon Cusp Dea W, a b
Location hom & Al AlE Az ADG o a
Cheyonme WY & 5B 27 20 B85 24W 324 332 +1.4 -1 2
Poebia OO 0028 21 8% 38N 310 318 40,9 0.2
Lok TH 10" LAz 23 85 5BH 290 299 +0.7 +0.5
Piarre &0 1% & o14 24 50 15H 333 341 +2.3 -3.0
Montarouy Maocioo 5OBA 41 22 B2 A2M 266 274 +0.5 +1.0
Aczpulso Mexioo 56 W i TR 715 239 248402 #1.F
Mexico City P43 54 21 T8 78I 246 3BT £0.3 414
3am Antenle TR 0 131% 25 B4 TAN 274 263 0.7 ¥0.%
Anstin TH 14 23z 26 B85 728 276 24 0.7 +0.8
Ciclabomm, City OF 10 618 27 B9 S5TH 291 299 +0.5 +0.%
Brownawille T 5 54 30 25 B3I 85N 263 292 +0.8 +1.1
Wiahita K5 14 7 30 28 90 51N 297 306 +1.0 +0.3
Dallsa TH 10 515 2@ @7 Eew 262 Job +0.9 +0.7
omaha HE 19 8-35.=12 29 93 40N 308 316 &1.2 -0.1
Talas 0K 0§11 28 30 S57H 291 299 1.0 +0.5
Topaka FE 19 §aw 29 92 458 295 M08 1.1 +0.3
Howetom PX 0 %81 28 @& TTH 271 2080 0.8 HD.9
Kanaan City MO 1010 58 =12 31 93 50N 296 307 -41.1 +0.3
Des Moinea IR 10 12 35 =10 31 95 43K 305 314 +1.3 +0.0
Hirosspolia M 10 12 5 -T 31 98 30N 318 327 41§ -0.7
Little Roak AR 10 10 58 33 Bz GENM B2 291 +1.0 +0.8
Duiluth M9 1012 9 -6 32 100 239 325 334 41.8.-1.%
Buatemals City 9 43 3z 26 78 515 215 228 -40.1 +2.3
Baink Temis MO 1015 30 -8 35 S5 B7W 291 299 +1.2 +0.%5
Jackaon WS 1011 4 34 91 TER 272 281 +1.0 41,0
Mewr Orleans LA 16 g 41 34 90 B3IW 266 274 +1.0 +1.1
Mamphia TH 10 1345 -11 38 94 GEN 280 240 +1.1 +0.8
Mobila AL 1011 27 -1F 36 91 BAE 265 274 +1.0 #1.%
MiTvamkos WE 10 20 28 -4 37102 $68 302 311 +1.4 0.1
Chicago IL 10 2037 -4 37 202 518 798 306 +1.4 0.3
Montgemmry AL D 15°1% -9 359 84 G0W 260 AT +1.1 #1.1
Ineiianapolis TN 10 21 48 =4 3IF 301 KoM A 258 +1.4 #D.6
Lessawville Y 16 2118 -5 40 100 G4M 284 293 41 .3 +0.7
Cinsinnatl OH 10 23 3@ -3 41 10F E3M 285 294 +1.4 0.7
Atlants GA 101% & -€ 41 97 790 263 2TE #1.2 41.1
san Jese Coatz Rica 59 24 11 27 76 104 179 187 -2.2 8.0
Tnooori Lle TH 1021 54 -4 41 305 738 275 284 «1.3 +0.9
Dotzodt MI 1027 25 0 42 107 S55H 293 302 +1.5 40.4
Topa ¥ 10 13 53 -8 42 92 828 251 259 +l.3 +1.6
Cleweland OH 10 29020 1 43 108 60N 28% 237 +1.85 +0.5
Jackaomville Fi 10 18 19 -6 43 $6 BBS 256 265 #1.% +1.4
Charlaston W 1027 8 =1 44 105 69N 279 286 +1.% +0.8
Eodbary 0N 10 31 26 4 42 113 44F 304 313 +1.7 -0.1
Charlotte W 10°25°23 -2 45 102 75 265 278 #1.d4 +1.1
Miami W 10 &2 38 -8 44 51 Y35 241 250 +1.1 +1.8
Pittabnrgh ER 10 31 7 2 46100 ESH 283 292 1.5 +0.6
Chasleston 50 10 23 500 =2 46 100 27N 261 770 1.4 +1.3
Toronto OGN 10 33 20 4 45 113 56 283 301 +1.6.+0.3
Buffalo WY 19 3415 4 46 113 5N 250 298 +1.6 +0.4
Paleigh WO 10-2% & 4 47 109 HOM 288 277 +1.5 +1.1
Raahmend VA 19 32 4% -3 4@ 10% VeW 272 281 41.6 4+0.9
Washingteon O 13 38 3™ 4 4B 131 TIW 275 284 41.6 4+0.B
Baltimors MO 1035 34 5 49 112 720 276 285 41.6 %0:8
Hocfolk VA 1033 56 4 B0 109 TOW 269 277 +1.6.41.0
Dovrer DE 16 37 14 6 50 113 74N 274 283 +1.6.40.8
Thiladelphia A 103803 T 50 118 739 277 265 41 V- H0.8
Few York WY 16 41 T & 51 118 TiN 277 2686 +1.7 0.7
Alhary MY 10 42 31 9 50 120 65K 285 292 +1.7 #0.5
Hontreal BQ 10 43 56 16 45 124 56N 282 300 +1.7 #0.2
SBurlingban VI 10 44 17 10 50 123 CBOH 288 297 +1.7 +0.3
MartFord OF 1045 53 16 52 121 69K 279 288 +1.7 +0. 8
Manchaatar HR 10 46 44 13 52 325 ETH 282 290 +1.8-+0.8
Providance BT 10 46 B 11 B3 123 TON Z7R R8T +1.8 +00§
Duaken City BQ 1048 12 I3 ‘50 129 BYSN 93 302 +1.8B +0. 0
Bosbon Me 1047 1 17 53 124 &5k 279 288 #1.8 +0.6
Bagnr ME 10 B2 14 18 53 132 B4H 254 28% =1.8 +0.3
Zan fuan FR g hg 3£ -1 54 87 1E5 184 158 0,8 47 2
Hamilton Sermoda 10 £6 58 14 B3 119 7480 242 251 +1L.B 418
Halifas RBS 11 1 47 20 57 143 89M 276 28F 41, F +0.3
5t Jotma ME 1122 300 31 55173 67H ZA1 289 +1.% -0.3

Lunar Oooultation of 1 1-mag, Aldebaran on 1997 June 4
Dimappedrance, Moon O- § sunlit, Solar elongatien 17

LR Cusp. Foa W, & LE]

Location b m s All A1t Az Aog Aog Ang mio. mio
Yanooowmr BT 22 4326 50 43 242 -118 113 222 +1.9 -2.0
Tortiand OR 2T 5 37T %6 43 24T 23 126 138 +1.4 -2.7
Toooms T 22 48°'23 50 43 245 -458 119 128 -1 .0 =Z.%
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e Sun  Moop Cnsp Poe W. & b

Lesakion h m & Xt ATt he Ang Ang Ang mfo  mic
Spattle WA 22 47 4% 49 47 P45 =65 118 127 #1.0 -2.3
Rer HY 7318 B 44 38 260 343 158 167 #0.0 -§,7
Boiss ID 23 317 44 37257 .62 1%0 133 4+0.7 -2.8

Lunaz Ocoultation of 1. i-mmg Aldsbacsn on 1997 June 4
Renppearancs, Moon  0- b manlic, Solonr elengation 77

oTT 2un Hoon  Coap Pon W, ] b

femation. B g Blt At _ADG AR mS_AV.D
Anchorsge &K 23 1125 49 42210 3aW 287 276 #1.0 0.7
Jomean AKX 23 28 42 45 38 235 300 261 270 +0.5 -1.0
Vanooover B 23 46-43 40 33 266 E2W 230 248 #3.8 =0.4
Portland OR 23 46 A1 40 3% 5% TS 227 235 #1.1 #0.3
Reno BE 23 41 50 40 (33 264 748 U197 Z06 1.8 44 .2
Lunar Occultation of 0.l-mng. Satorn om 1997 June 28
Disappearanon, Moom 39- § suonlit, Zolar clongationm 787
oTc San Moon Casp Pos W. = b
Location b AL 'a o
Respuloo Merd oo 10 48 25 49 101 -B6M 13 37 =04 43.8
Ml O by 10 59 22 B2 107 -6 3 2T -0.1 44.8
Goxtamala City 10 50 48 <11 59 104 -628 3% £ +1.4 42 .4
San, Jome Comta Boica X0 B8 42 -6 67 100 -BTH 65 Q8 +1.3 +41.4
Tampa ¥ 11 42 0 12 66 1ST —30H B 31 #0.5 44.3
dackaomrille L 11 53 40 Id -85 167 =20R 35% 251 0.3 +B.8
Hiand FL 11 35 54" 12 &9 LST -45H 22 4% L2 +3.2
Charleston 8O 12311 36° 22 &3 182 -~4N 341 5 4+5.9 +3. 9
San Joan FR 11 49 28 25 74 I15 -B78 ¢ 9% 42.6 +D B
Ramm } ban Bermeda 12 14 7 3% 8% 214 -a48H 28 50 41.3 +2.5
Lunar Ocodltation of 0. 1-pag. Satnrn on 1957 JTone 34
Basppoarance, Moon 30~ § aunlit, Solar slongation 777
e Sun Moon Cusp Poo W b

]

Iexzatidan b & Rt ALk Ax Ang Ang Ang mfo  mfo
Acagmlco Mexico 11'4z2°53° -7 ‘62 11L 40 230 313 43.4 -0, 0
Maxico City 11 4221 -5 E1 116 37N 300 323 +4.0 1.9
Guazmmla City 12 1R 24 T 7T 133 TEM Z6L 285 +2.5% +0 6
Sar Josa Coota Rica 1224 6 14 @€ 17T 778 234 288 42,4 1.7
Tamps FL I2. 3316 23 £7 150 42M 295 319 +3.7 2.0
Tackeonville FL 12 30 524 65 182 10M 307 33 +4.4 -3
Mimmi FT. 12 43 °'53 27 68 204 S5TH 281 304 +3.2 0.5
Tharlaston EC 1223 50 -5 B2 185 14W 334 347 9.9 489.%
Zan Joan: PR 13 1648745 57 351 71785 235 250 1.9 1.2
Hamml Lhon Bermada 131746 48 49 238 548 284 30T #Z.2 -1.6

Lonar Gocoltation of ¢.2-mmg. Saturn on 19597 July 25
Disapresarance, Moon 6l= § sunlit. Solar elongmtion 103°

e gun  Moon Cosp Fos W o= b

Location hom o Bt ALY R Ang boo foo mie mfo
Homolula HI 20 22 406 5B 1% 269 —BO0N 58 @2 40, & +0.4
Hils AT 20 23 44 61 16 270 -BESH £ 88 +0.5 40 ¥

Lunar Oocultation of 0.2-mag Satuzm on 13597 Joly 25
Raappearanoe, Hoon 61- % aunlit, Salar elongation 102°
e Sun Moon Coap Poa W m 1]
o (=
Hemalnlu HT IO ZER 2RT 4D 1 <D &

h
#2047 %2 & 274

Lunasr Docunltation of 1 1-mag Aldebaran oo 1997 Angast 25
Disappearance, Meon 44- % sunlit, Solor elopgation 837

]y san  Moon Cosp Pox W = b

location b om s At ALt &z Ang Ang Ang mio e
Homoluln HI 15742 43 -8 73.103 -523 1159 128 +3.4 -1 &
Hilo HI 15 87 & - 75 105 -358 3132 1431 4.1 -3.6
Vanoomeer BC 17 8- 33 38 44 238 -33M F4. 33 415 42:8
Partland O8 17 3. 5% 3T 47.240-52N 43 51 -41.5 +L.0
Tacoins W 17 -5 3 36 46 240 --23H -35 43 #1.5 #1L.5
Ban Franciaco Ch 17 941 39 51 J48 -RIN T2 88 41,7 -0 ¥
eattle 17 B FL 36 45 240 oW 33 47 41,5 817
358
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Sun Moon  Cosp Pom W,

[
+
=]

Hexno HV 17 445 41 &7 250 =TAN 65 T3 41.6 =0.0
Froamna Ch 1T 5 19 43 48 55 -RAN T4 B3 +1 £ -0.3
Lon Angelea TA 17 & 56 4% 47 25T -#85 B3 92 41.6 -0.7
fan Daego Ch 1T 1147 47 46 2ed R4S RV 9 41.5.-0.4
Boinc IO 1T 1T 7 43 a2 281 5T 48 5T +1.4 +0.%
Lan Vegas 6V 1T 12 31 48 43 2538 -83H T4 83 1.4 ~0:4
Phosniy hZ 17T 18 13 52- 40 264 -B85  BZ . B0 +1.3 -0:7
felons MIY I7 1% 34 45. 37 254 -41M° 32 41 +1.4-+1.4
Salt Iake City TT 17 16 9 48 3% 5@ -65N 56 65 +1.3 +0.1
Floagutaff AR 1T 1T 46 51 40 263 -BAN TS @4 +1.3 -0.5
Precaon AN 17 20 41 B4 319 PE6 RGN BN 54 +1.2 -0.8
La Pax Mamioco 1T 31 38 &0 36 274 —EH2-113 122 +0 5 -1.8
Albuguerguae kel 17 2% 39 5& 34 26T -B2W T3 82 +1.1 -0.%5
EHL Prap TX 1T 26 2 S5f 34 268 -875 @4 G2 +1.0 0.8
Demrer 00 17 24 20 54 32 265 -64W S5 B4 43,1 +0.4
Chisyrsmirae W0 17 24 41 53 32 264 -50H. 50 59 +1.1 +0.2
Frehlc OO 17 24 44 55 37 266 -69W 60 65 +1.1 -0.1
Lobhook 10 1T 2910 &1 2% 271 -BAN T4 @3 405 -0.5
Pigrze SO 1T A1 23 83 27 26T 41N 32 41 +1.1 +41.1
Montarrey Moooo 1T 3T 1k 68 26 27T -T2s. 95 108 +0,6.-1.2
Reeapuloo Hexico 17T 52 18 76 20 282 <385 153 142 +0.1 -2 4
Mexioo City ¥7. 41 7 75: 21 281 <508 121 130 +0.3 -1.8
fan Antonis TH 17-34-37 66 25 276 -@58 B5 - 94 40,7 -0.9
Amatin TH LT 34 27 6 24 276 -RRS. B2 01 +0.7 -0.7
Oklahoma City OF 17 31 53 A2 25 273 -Tam R4 93 40,8 -0.3
Brownsrille TH 1T 38 32 Y0 I3 278 -TR3 . A6 105 +0.8 -1.1
Wichita K3 IT 31 38 e0 24 272 -6EN 57 65 +0.8 -0.1
Dallns TX LT 33 33 64 24 375 -B2W T3 B2 +0.7 -0.%
Fargo ED AT 4% 4 B2 23 270 -1GH 613 +2:6 +3.0
Oomhy HE ET 33 28 5T 24 292 ~50R. 41 50 +0D_5 +0.5
Tulun OF 17 32 56 &2 24 274 =T0W. &1 TO +0.7 =0.2
Trpinka S 17 33 2 53 24 273 ~58H 50 59 +0 8:+0.1
Hoaaton TX 17 36 18 &8 22 277 <@0E B2 B0 +0.E =0.7
Famsaa City HD 17 33 56 &0 23 275 -5ON 49 6@ 0.8 +0.2
Dea Mednea IA 17 35 43 SB 22 273 -46H 37 48 +0.5 +0.7
Minneapolis W L7 40 & N5 21 273 -2V 1@ 27 +1.4°+2.4
Little Rock AR 17 35 41 &5 20 277 -TAN &2 T +0.€ -0.2
tuatermla City 17 &6 22 B6 10 ZRS -408 131 3140 -0.3 2.0
Saint Lonie MO LT3 0 61 19 277 -55F 46 55 407 +0.3
dackson MH 17 X1 39 68 18 2T% -TER: &9 17 +0.4 0.3
Hiewe' Orleans LA IT 32 48 O 27 AE0 -BEM 76 BS #0.4 -0.4
Mamphia TH T3 1 45 18 VR -EEN. 55 68 +0.8 -0.1
Habkile DL 17 33 16 'T0 15 280 -B1W TZ Bl +0.4 -0.9
i Lwavleas W 17 42 42 57 16 278 <318’ 22 30 +1.1 +2.0
Chicsye IL 1741 T 58 L6 278 <3TH 28 37 40 0 +1. %
Montgomery AL 1T 39 21 6B 14 PAL T4 65 T4 0 4 -0.3
Indixnapolis IH I7T 40 1% 61 18 279 <46M° 37 4L 40,7 +0.7
Logisville KX 17 3% 45 62 14 280 -S52K 43 52 +0 .5 +0.4
Cifpinmati O# 17 40 B8 63 I3 280 —&6H 37 48 +0.6 9.7
Atlants Sh ET 39 49 &7 13 282 -€TH' 5B &7 +0.4 -0.1
Freawille TH 17 40 & 65 13 281 -58K 50 5% +4 5 +0.2
Potrolt HI 1T 45 40 58 I2 JA2 -25W 16 2541 F-+2.0
Tampa FL 1742 4 72 3 284 -BER 76 ®@4 0.2 -0.5
Cleraland OH 17 45 54 5% 11 287 =208 20 20 +1 .0 #2.2
Jacksomrille FL 7 41 26 70 3 244 -T6M &1 TE +0.2 -0.3
Charleston WV AT &2 B 62 11 283 —46H 37 46 0.5 +0,7
Charlokte HC 1741 15 65 10 283 -5BW 48 GR +3.4 =0 2
Miam FL 17 43 25 T4 & J85 -EPN A0 PO 40 .1 -0.H
Fittekburgh A k7 45 27 H0 9284 -338 24 33 +0.8 #L,T
Charlaston SC 17 41 22 &7 8 Z@4 -66H° 3T &6 0.3 -0.0
Faleigh HC 17T 42 13 64 @ 285 -S53N 44 53 0.4 #0.4
Richemond TR 1T 4338 B2 7 285 -84 A5 44 #0 5 0.0
Washington DC 17 45 14 62 7 86 -3TH 2 37 #0.8 #1.3
Bajtimerae MO 17T 46 5 &0 T 286 -34M 25 34 #0.7 #1.K

lunar booultation of 1.1-mag, Aldebaran on 1557 dugust 25
Raappearance, Moon 44~ 3 sunlit, Solar elongation @37

TIC San Moon Cuosp Pos W & b
Tpeatacn b m & Alf 1t Br Ang Ay Aog mfo mio
Honodnly HI 1683 7 B 8% 166 415213 221 #2.2 43,7
Hila HI 16- 57 U1 11 95 224 295 200 J0B #Z.0 5.5
Vanaoaven BO 37 34 & 40 39 247 25 306 334 #+0 . 6 -5.4
Fartland on 17 5737 45 40 254 499 309 33T &0 @ -200
Tacoma Wil 17 B2 14 43 30 251 35N 316 924 w07 =3.4
Bam Pranod wed G 18 14 23 8P 36963 TIN 280 289 +0.9 -1 5
Seiattle WL 178 4 43 38 251 34W 318 325 H0,7 -3 5
R WY 1813 w3y 55 34 253 BIN-288 256 4008 -1.9
Freans T in 314 £S5 55 &4 266 TIN 279 28T 0.8 -1.8
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s Sun Moon Cuosp Pom W.

T

O

o P
.I L4

Lo Angelas Ch 18 72 .58 58 33 265 @0ON 271 280 «0.8 -1.1
San Diego CA 1B 26 24 &0 30 271 BaW 268 276 0.8 -1.0
Bodme ID 18 7 ¢ S1 32 262 46HM 305 313 0.6 -2.%6
Las Vagas HV 18 Z2 36 5% 25 270 7J1H 280 28% «0,8 -1.5
Phoanix AE 18 280 T B3 25 274 770 274 282 =} ,8 -1.2
Halana sT 17 5% 23 49 30 262 30N 321 330 40 2 -3.6
Salt Lake City UT 18 15 58 56 20 26F B3N 259 306 +9.4 -2.2
Flagataff Az 18 36 & &2 26 273 AN 260 206 +0.5 -1.4
Tocson A% 18 3018 ES 24 275 0N 271 279 0.5 -1.1
Ia Paxr Mawioo 1B 34 5% T2 231 279 733 244 2535 0.8 #0.1
Mibngoergue Ml 18 2818 64 21276 &AW 283 252 0.3 =1.5
£l Pasc 1T ie X2 48 &7 20 27 70 273 -282 &0.4 =1 %
Damrer 0 18 30 10 59 22 274 SIN 300 309 #0.2 -2.2
Chenyenme WY 18 16 53 58 22 273 46 305 314 «0.1 -Z.4
Puchin CO 16,23 1% 61 21 275 'S6N 295 304 +0.2 -2.0
Iubbeck TX 18 31 3T 67 16 275 69 283 251 +0-1 -1.4
Piarre 5D 18 721 B8 21273 FeW 323 332 —0.2 -3.§
Monterray Meioo 28 3337 75 12 283 BA[ 285 266 +0.3 -0.8
hoapmloo Moxioo 18 37 56 B84 10 284 BS5 226 235 #0.7 #+1.1
Mencion Tity 48 40 2L 81 2 284 675 238 24T 40 4 #0.4
San hntonla T i@ 37 5 Ti1 11 283 THW 273 281 40 %L ~-1.0
Austin TE i8 36 12 TO 11 283 TS50 276 285 +0.1 -1.1
Crlancema City OX IB FES1 K5 14 781 SS9 292 301 -0 0 -1.7
Broamaville 1% 38 3958 75 9 284 BSW 262 ZTL +0.L —006
Wichita K3 1824 43 B3 15 280 SiW 300 309 0.1 -2.0
Palias TX 1833 3 EA 17 282 ETW 285 293 -0 0 -1.4
Fargo WD 17 52 3¢ B3 21 272 3N 348 357 +9.9 #9.9
Oremha HE 18. 16 55 E9 1€ 278 36M 315 323 -0.2 -2.7
Talaa OF 18 27 36 64 13 291 G5 296 305 ~0.% -1.5
Topaks K5 1821 35 B2 14 290 45N 30E 315 -0 2 =-Z.3
Houateon TH 18 36 48 71 & Fd4 TEW 276 05 ~0.0 -1.1
Fansas City MO 18 21 1% E20 13 280 434 508 316 -0.2 -2.3
Dea Moines IR 181421 59 14 279 23N 315 32T -0:3 =2.9
Mirnespolis Ml 18 138 56 17 27T 138 138 345 -0 8 -5.1
Little Hook AR ig 2% 30 A5 5 a4 Bem 2595 304 -0.2 -1.7
Saint Lemis MD 1821 3 10 283 41K 311 319 -0.4 -2.4
Jackson M5 18 %27 54 &7 & JdE &2H 28O 2898 -0.2 -1.§
How Crleans LA 18 35 5B B3 5 246 &0m 282 201 0.2 -1.2
Manphis TH 1828 1T &5 B 2?85 B3g 284 307 -0.3 -1.8
i lweales WI 18 & & 57 12 281 170 335 345 ~0.@ =-4.3
Chicago IL 18 1041 59 11 283 Z3W 329 337 -0.7 =-3.5

™ 1816 @ B0 B 285 31N 320 379 0.5 -2.8
Teraiavilla EY ig 20 4 B T 288 37w 314 322 -0.5% -z2.4
Cipoinnatl OH 1817 0 60 7 286 32N 315 3TE 0.6 -2.7
Detrolt MT 8 4 24 58 & 284 11W 340 349 -1.2 -5.1
Cloveland QH 1\ 7T 0 58 T 286 ASH 336 545 <1 1 -4.3
Pittaburgh FA 15 929 %8 & 2487 16N 333 342 ~1.0 -3.8
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Naked Eve Eclipse of Bright Star July 29 Can Aid Global Warming Studies

vour can watch the thin erescent Moon uncover Aldebaran: a bright orange star n the consiellation Taurns the Bull. Moreover, i vou
have a camcorder, you can pemt it at the Moon at the right time to (ilm the star's sudden reappearance. Zoom 1 on the Moon, whose

dark side will be faintly illominated by sunlight reflected from the Harth. a couple of nunutes before the star 1s due to pop out near the
Muoon s top.  Astronomers use the term "occultation” for such echipses of stars by the Moon  The International Gocaltation Tunmg
Assoctation. e, (10T A 1 seekang video recordings from as many separate locations as possible i a program to chart the edge of the
Moo in unprecedented detml. Duning the last 20 vears. members of HOTA have determuned small cyclic variations m the solar diameter
from analysis of video recordmgs of over a dozen solar echpses. [hese are probably significant for studies of global warnimg and other
climactic changes, but our work is linnted by our current knowledpe of the heghts of craters and vallevs along the Moon's edge

Scleet a location whers trees of bdldings will pot block the view ol the Moo which will be rismmg low w the east. For precise
fiming, vou need 1o keep the camcorder mumming, and before and after the reappearance. pomt the cancorder at vour television set and
record The Weather Chammel, for one or two mmutes. Each tme, be sure to record part of the pational broadeast not meluding the local
forecast. Most cameorders have a time display 1o the nearest séeomd, and that shonld be rmnning during vour recording.

1fvom record the occultation, vour location needs 1o be measured 1o 50 feel or berter. which can be done by countmg paces trom
the nearest streel intersection {both along the strect. and perpendicular 1o 11 o the observing location), and by measuring vour pace by
counting paces between two strect mlersections 11 wanld be wsefal o include some views of your observation place in the video. Please
send vour fape, or-a copy of i1, with (he mfbrmation about vour position, to the amthor. Faclose a label or picce of paper with your address
typed or prmted, so that we can return your tape affer we analvze it Also. inclndi 4 telephone mumber or a0 ¢-mail address so we can
comimunicate with you if we have any quesiions aboul vour observation

For those withmil camcorders, the reappearanee can be seen directly with the naked cye, T0will elp to block the bright part of
the Moon with an outstretehed linger. or position voursell so that i is blocked by & telephone pole, buililing, or other obstruction, while
the dark side of the Moon remains visible. For those who gel up about an hour sarhier. cameorders held up 1o a telescope’s evepicce might
catch Aldebaran’s disappearance on il Moon's sunlit side not long after moonnse. Some optical aul. possibly bineculars, will be needed
Loy s il

This is the third ocenliation of a bright star by (e cresvent Moo visible from arcas where camcorders e now common.. The
first was an Aldebaran eclipse in Europe m March, bui fow videos were made due to clowds. The second was visible from the west coast
the evening of April 10, but most people intérested in the sky were distracted by Comet Hale-Bopp, then al ik brightest, so few observed
that good event. After Faly 22, North America will have only one more good opportimity during the oumrent serics of Aldcbaran events,
on the evening of April 18, 1999 in the Northwest  Aldebaran is the brightest star other than the Sun, that can ever he eclipsed by the
Moon. The Aldebaran eclipses cone in senes thut last 4 vears, with o 14-year gap hefore the next series, but only i few occur under good-
enotgh conditions for naked-cve viewng from a given place

More information abonl this occuliation is on our web site at httpr/iwww.sky.net/~robinsonfiotandx.him, which meludes o
list of Jocal times of the event For dozens of vities, A local view of the Moon showing the path of Aldebaran behind il and weluding local
evenl fnes 15 coclosel

— st before dawn | nesday mormmy, July 290 o rare naked-eve celesnal spectacle might be seen i the area I clouds don't witerlere;

Weekday telephone: 301-933-56019. cmail: David_Dunhamva jhuapl.edu
Home telephone; W01-474-1722,  email: Donham a@erols.com 1
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Grazing Occultation Reduction Status Report
Dravad [ lerald
heralddia@canberra. dialix com.an

ILOC s hles below (only a few of them arc given bere, as

illustrative examples, the full list is available upon request).
I'was able to dentify almost all events with the exira assistance of
the [OTA file {one event had both the vear and day wrong in
ILOC anad ghe day wrong o ITOT A--a tough ong!), {The WOTA file
15 & summary bst prepared by Don Stockbaner and Don Oliver,
mamly covering grazes from 1974 10 1986, [Lis posted an [OTA's
“skv net” web site} | am using the P and 1 system. rather than
Watts angle, and loogitude and latitude hibrations. since there are
not enouglh observations to reasonably cover the latter 3-13 systam
In the P and [3 system for grazes, P is almost ithe same as Waits
angle, and 13 15 ¢lose to the latitude Lbration for southern-lmil
grazes, and is approximately the negative of the latimde libration
for northern-limit grazes. | am undertakmg this analysis mamly to
create better profiles in the Cassini regions with OCCULT

I have made fhe corrections in my dats sel, and (hen
re-reduced them all. Then [ have split the data into bands of 1°
total wickily, at infervals of 17 the B covrdinate (e.g, T from -2.5
to -3.5 moone fike). keepmg only data for [¥s and R's (ipnormg
blinks amd fashes) and only had repard to components of doubley
midicated as B, e have ned o use rehable observations only
{also, limited (o certamty code of 1),

I then read the files into Excel. sorted them by P, and
plotied the data. Frong this | was able to dednce fairly reliably the
‘mverage’ lnnar profile--and erroneons observations generally stund
oni--for mwost valoes of 13 Inlerestingly, the northern Cassim
reglon 1s very uncertaim for 1) between -2 and -4, whereas the
southern Cassini region 18 noceriain al around -6 (large scaller in
the residuals--supgesting that there is something which affects
those observations, such as moon illuminntion?)

I hope to finish what T'm doing in the pext few davs. |
will then send the npdasied corrections. and my derived profile dat
(at (65" imtervals in P, 1 in D-~and the data do got jnsify higher
resohion). | thmk il may also be useful 1o poblish the profite dats
m Cloculiaton Newsleter--at least =o people van have g betier feel
for the probable nneertainties m the data. T should also add that the
profile that | have denved for the northern regon 15 sipnificantly
different from what T had dernved previously from the old ACLPPP
data--generally somewhat lower. (I'm still to do the southern, )

When more data becomes available (e.g. pre 1977, post
1993 ) 1t should not be 0o much rouble o repeat the exercise. The
most tedious part of the whole thing has been checking the ongmal
data for obvious errors

Tmally, Thave oomie to (e conclision that using all of the
praze data is Far more preferable to asing jost “well obsarved'
graves—e g lhere are severul instances where there are a series of
events reported which are quile clearly crroncous. Puiting all the
data i the sohition shows up sll such meonsistencies ( and there
15 even one very well obscrved evenl thal, despite mv error
checking, is clearly oui by 3 arcseconds.)

Igivc a revised lisl of corrections o grazing occultalions in

Occuliation Newslerter, Volume 6, Number 15; May 1997

I have atiached the consolidated hist of correctivns to the
TEOC grave data. There are only a couple of events thal remai
noresolved, although for a number of cvents where the correction
14 to the site conndinates, the commection is reully only a 'hest guess’
aud the origmnal data onght to be checked to confirm. 11 that's not
pissible, the only other option Lcen think of is for someone to look
af relevant survey maps o see whal coordinates seem likely (c.g.
on a read versus in the middle of nowhere! )-- bat that will be an
weredibly e consumng task {10 oght be better 1o contact the
expediion leaders by email and ask them to check the sie
posilions ;.

My ather obgervation al this stage concerns the 'certainty’
code as reported by observers, Perhaps unsurprismgly; there are
a far few observations reporied as certain which are not real
Perhaps observers need more guidance on this--bui T suspect there
may bean argument that graze organizers ought 10 be more eribeal
of the reports they receive  For example. there are too many
‘certain’ events where the residual 18 more than 37

1 think T have finished the Northern Cassim region i P,
[ 1 have plotted the resultmg data w Excel. and there is better
conssiency than momy previous data set. The prefile vanes
between a maxmmum of about +0.5% (Tor P around 358" 10 | ) and
08" (Paround 27 1037},

For the Southern region. T haven't dircetly used the data
fromm the Feb 2 praze in Europe--but thal dain are emtirely
vousistent witl the plots of ihe residuals thad [ have generated so
far.

Some examples from my Hst of correclions are given

elow.

X 18369 =5 138744 on 76 Nov 19 a1 TA432 Ta01 Star should
be X 19634 =8 58105

R1925 on 1976 Ang 27/28, at TD140 7601 Wrong date  Reid
28129

RI744 on 1977 May 28 af T9585 7781 Site coordinateés wrong.
RodBon 1977 Feb 26 a1t TATT0 04 hr for 03, read 02 (5 records)

X 23511 = 5 160534 on 77 Mar 12 at TB413 7701 The
observer's latitnde should he |7 turther north, e, 337, nol 32°

X LHYT = 5 96848 on 77 Nov 2 site TB303030101 Obscerver's
latimde appears 1o be wrong, bl correction is nol apparenl
Latimde is ghven as 367 400, shonld be somewhere around 347 6°
(This 15 a deep North Cassing graee, <0 1 would be good if the error
could be found )

R 106 on (98! Feb & at SI100 Ipnore this grave  The data are
mmreliahle. The star was at an aloiude of 87, 3 of the 6 felescopes
were clearly of too small an aperture.  Although data from 3
observers with: 20 cm telescopes looks OK by themselves, they're
mionsistent - Best to ygnove all
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R2304% on 81 Bep 6 Sile SN DR 3142 Lanmde for 39 . read 36
Also. add 10 mins o all times.

R2513 on 1984 Jun 13 al TVGS4. Subiract 10 hrs fromy all imes
(1 ocal time seported!)

R483 on 1990 Feb 3 at SN28G Although a miss is reported. there
1s something wrong with the data
(residuals 67007}

R2417 on 1992 May 18 at TUSB2 lenove Starmag 7.4 agains
a 8% moon with a 20 cm lclescope. Star
1 mag too fnf for visibality.  Residuals oll too laoge, 1

1997 Planetary, Cometary, and Asteroidal
Oceultations
Dravid W Dunham and Edwin Goffin

pages 316 to 325 of the last issne. The map on page 322
was oot part of that artwle, bt rather should bave been
with the article on ocenlialions diting the March 24 looer celipse
on page 334, Dunham recently discovered an crror m s
computer program bor these oceultations that caused the position
of the Moon to be up to 167 ahead of or belund its actual position,
cansing all of the mformaton abowm the Moon given m the last 3
columms of Table | 1o be merror by that amount, and also the MR
and MS pomis on the maps 1o be sumilarly wmeorrectly posiboned,
w the lnst N The data in Table 1 m this issue are correct, but the
MR and MS points on the three regional maps given here have the
error. The lmar data m [OTA's local cireumstance appulse
(LOCM) predictions, and on the charts by Goffin, are all correct.
The paths for 7 evenis i North America have boen
shifted from Gotlin's prediction. and from those shown on
Dunbamn's maps on pages 73 and 74 of the Febraary issoe of Sk
i Tefeseope. based on moprovid posthions aud proper mobons of
the tarpel stars Irom recenl observations of. them with e
Carlsherg Auiomated Meridan Circle (CAMC), These stars have
sonrce code (under colmnn "N, just before the Apparent RAL and
Dec ) “T" o Table 2. But they are not recent updates if the star's
position originally came from a CAMC catalog, which is the case
for stars wheose "DM/T No" in the nmddle of Table 2 starts with
"CR

F I Yhis is a continuation of the article with the same name on

Notes abont Individual Events (April 29, May 22, and June 1 lo
September 19);

April 29, Kleopatra: [n the last issne, | pave predictions for
ocoultations of two GSC stars on this date. Jan Manek of Stefanik
Obscrvaiory m Pragus. Caech Republic, mvestigated this “donble:”
andd fonnd only one star. Although the GSC ficld mumber (Frst 4
dagits of the GSC number) of the two “stars™ 15 the same. the stars
arc achially measores of the same star from bwo differcot plates,
there are some other false “douhles” peirby. The positions of
these stars given m GSC 1.2 are nearly wdentical (much cleser than

360

the 2" difference of the GSC 1| positions) and have been nsed for
i vy pridiction md path shoean on the Western Hemisphere map
given here, So rather thay the twe paths given on page 323 last
time (extending down the Alaska peninsuls, Vancouver Is,
Washmzton to Texas, Jamasica. and just north of Trinidad for GSC
55549 0096, mid acrass much of the north and equatorial Pacific,
sonthern Pert, Bolivia, snd Brasl over Belo Horzonte for GSC
5359 | | 59). there i~ only one path thal crosses mueh of the Pacific
Ocean missing Norili America well 1o the south, then crossing
Foandor (6:49 17TC), northeastermn Fern (6:48 LITC), e Adnazon
basm, and just south of Recile, Brazil (645 UTC). The motion is
cast 10 west, opposite of the order m which [ have described the
paths The GSC 12 positions are sipnificantly more aceurate than
those of GSC 1.1 used for the old predictions, so it 1s quite certam
that the oeculiation will not ocenr in Morth America  Too late for
34, | distrabuted this by email to observers in the areas described
above the day belore the event, and we also placed the Western
Hemmsphere map that shows the path (along with those tor other
good events on May 22 and from June | to Sept. 1Y) on I0OTA's
asteropdal occullation weh EH at
htip://www.anomalies.com/iota/splash. htm:

May 22, Eleonora: This was also given m the last 1ssue, but now
not only do we have a recent CAMUC position for the star, buralso
the orhit of Elconors has been updated by Martin Federspiel using
dozens of CAMC ob=servations of the asterond, some of them very
recent. The same techmque was used to successtully predict last
December |75 oocaltation by (704) Tnteramnia to withm about
002", hased on the 9 chservations of thai event made in Califormia.
Arizona, and New Mexico that have beéen reported to mi, so the
prediction for this occultation 15 also hkely 1o be pood to @ small
Fraction of the path width. making it worthwhie for those who i
Lo travel into the new path in the Pyrennes region (around 3:26
LITCY, northern Newlpundland (3:32 UTTC), Quebec (3:33 LITC),
southern fames Bay (339 UTC), and pear Lake Winnipeg (335
LITC) bo try 1o observe it,

June 2, Pallas ‘The path has been updated wul Twin
Astrographic Catalog { TAC) data for the star, and this moves the
path northward into populous parts of Anstralia.

Jume 10 The star is 2C 3105 = HR §122

June 15 SAO 187378 is o doubke <tar; B 418, with componen|
magmindes §.8 and 138, separited by |5 in PA_ 1567 Scparale
predhetions sre novw grven for the two camponents. but any evenls
mvolving B would be very difficull to observe, even if the secing
13 good encuiph o resolve the components directhy

Jduly 25, Sappho: SAQ 92979 = 20 Andtis = ZC 3700 Lmar
oconfation observations by Robert Sandy amd others mdicate thal
the star may be & close double. as desenbed in €28 (vol 5,00 2
pe. 37)

Aug. 3, Veaus: Venus will be 4% sonli wath only a 2703 defeu
of ilhwmnation m oA THY So the dsappearance will be on the
dark side. but so close fo the sonlil pat of Veous for sucha faimi
star that observatron will be doniatul The central Twe (o be
with & central tlash’?) crosses New Jealand.

Aug. 12, Fortana: SAO 6019 1= Astken Donble Slar (ALS)
15832 willv componemts map. 849 and 12 1. separated be 078 m
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PA 212" Separate predictions are given For thie two components, — Takle 4 Some Pricriby Bventa

but any events mvolvmg B would be very difficult 1o observe, even 1997  doculting Morth Other ToTA
i the seeing is good cnough 10 resolve the components directly bate Object  Amer. IOTA ERON /ES
Aug. 15 Mars will be 89% sunlit with only a 0766 defect of

Mlnmination in PA. 1117 So the disappearance will be on the ﬁ‘,;m 1'; i:::“ g "
dark side, but =0 close to the soulil part of Mars for thes faint a star June 8 Polonia ®
thai observabion will be doubiful The ceptral hoe s m the :‘mﬂ ii" z:; *
i EE e x
southern In.iiian f.h'!.‘,:}.n.. ) June 17 Adlsatia X
Aug. 19, Simeisa: SAC TS = XO8360. June 26 Résalia .
Aung. 2, Mathilde: The astcrowd 15 the slow-rotatig vy target ﬁ: 3: ;;"_‘:‘i?:‘.“ : %
of the Near Earth Asteroid Rendezvous (NEAR) mussion. That 00 30 sercidina B x
vby will be on June 27, July § Lotis = ®
Aug. 28, Flora: SAD 128987 15 (e double star RST 4139 with j::? ]1; :ﬂ::: :
components mag 89 and 124 separated by 078 in PA 35° .:m1£ 17 1:34 = "
Separate predictions are given for the two components, but any  July 18 Sardwell ®
events involving B wonld be very difficult to observe, even if the g:i:f gi H?E:::i x
. - + X
seeing 15 pood enough to resolve the components directly, Flora Jﬂ’; 25 ggwma v
being 0.2 mag. brighter than the primary star will make B events  guly 28 1ris *
even more diffioult July 27 Pales ®
Aug. 28, Venus, Vens will be 76% sunlit with a 374 défectof  po2 2 PAllas z
Aug. 28, Venus. Venus will be 76% sunlit with a 3 et o ing. & Tobabba -
illumimation i P.A. 1137 So the disappearance will be on the Mig. 8 Bavaria x
dark sude, but it will be difficult to se a 9-mag. star this close o A09. 1':: F:“-;:“ x M s
ﬁ];: I;jm.llmg planet. The central line is in the Atlantic Ocean oorth :;';g : i ;Ii;:im = * *
al brazil. bug. 1% Lanzia *® =
Sep. 3, Mathilde; Sce Aug, 20 note. Goflin's oniginal prediction :nsr ;: glvia # & s
had the path on the Earth's surface. but it nsed ﬁle‘(is{.‘ 1. Mug: i .':u:u;: = i
posiiion for the star; that cataloe also pave the map. 55 5.6 which  gep. 2 ticnnera e
ismuch 100 bright. When the more aceurate PPM dats are used for  Sep. 3 Hat:ii;ld:l ® %
this star, SAQ 93328 the path misses the Earth's surface 1o the m‘ : giﬁ e * i
north, but there 15 a small chamce that the acial path could shift  sep. 13 Rosalia ® =
south mto Scandimavia. Sap 1; Mﬁmlda x
. 5 v S BEute x £ e
ﬁf:p. 16: SAO 76505 = ZC 621 = HR 1297, a spectrossopic  go- Tg poofb®
ary. . fop. 19 Merapl x

Sep. 3, Amphitrite: SAQ 138462 = 7C 2045 = HR 3344,

Sep. 10, Venus: Venus will be 72% sunlit with a 472 defoct of
illumimation in P.A. 1127, So the disappearance will be on (he
dark side, but it will be difficult to see these two 9-map, stars this
clase to the dazzling planet. The central line for PPM 717345
crosses Australia of latinude =207, mavbe a central flash could be
sgen there? The central line for PPM 717350 1= in Antarctica,
Notes for events after Sep |9 will be given in a fature issue
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Table 1

Gooultationa of

1997 Univeraal

Dato

g

May
Jan

Tan
Fan
Juan
Jnan
Jan
Juan
Jun
Juan
Jun
Jun
T
Jan

EEEEE

dEgd
5853

PEFECEEEENEET

gega 8¢

gegged

TEEEEES

Fal

h
25 &
2% 3
118

15

Time

m. m
A5-5§
25-35
3025
11-28
LEE A
73
S&-63
28-44
Ae-T5
13-40
16-21
10-34
§-27
3503
S2-53
i
2n-24
17-32
18-31
44-60
T
ag-ha
ii-2a
D40
27-45
43-53
E3 g3
an
27-34
24-3%
51-63
43-17
28-53
5T-67
fa-23
4-44
B B1
a
25-43
56-T5
1630
20-29

17-83

E5=56
S0-60
53-64
=21
a7-56
22-35
£1-37
25-51
13-2%
26=37
x-53
27-50
17=37
ZB=53
L2-36
Fa=-53
51-70
47-54
55
13-ER
az-1g
26-27
E0=51
3g-40
4=1Z
21=29
2T
35
IE-45
38 =57
16=36
6~ 3]

International Occultation Timing Association, Inc. (I0TA)

Fp BLA: (1950) Dec.

F L n W oE T ] T Fy b
Hams m o &, AT BRD Boe o om
w L h m
Eleopatra 17.3 3.48 122 13 50
Elgoncra 10.6 1.8939 B:RA2 16 56,
Emro 13,2 2,134 10.4 16 14,
Futson i a 8.4 1._508 11.3 17 BS.
Pallas -5 ?.TBE . 15 5%
Tt 115 2649 F-5 K 1 6
Ixane 16,3 1,603 ;@764 &.3 BS 18 3
hgrippina 15,6 2,820 3.8 13 30
Cormelia 14,7 Z.181 2.8 20 24
Vinifers: 15.0 1.915 10.:3 12 3%
Euryklels 15.4 2.0:3 5.3 18 33,
Hammeniz 14.B 2,335 8.7 14 30
 Erigone 14.1 1.951 163078 B.9 F5 159 EO
Haria 14.0 2010 164249 &.0 &5 21 12
Vikilia 13,4 7,311 14,2 L
Araohine 54.0 Z.58) 0.9 E 0 32
Proserplomll . 2.5458 .8 23 58
Alsatia 14 € 2087 18VEVER 9.3 .82 1B 58
Alsatia 14.9.2 087 1875788 I3.8. . 1E 48
Eunémia 9.2 1849 208207 8.2 K5 17 41
Daplas 14,7 3-006 5IO4T7 B.1 KO 1L 51
Metoalfia 14.5% 1.500 187379 B.6 A0 1B 49
Wersunlins 8.9 1.833 11.7 19 a7
TORTTRR =24 4 416 i6.o &0 21 35
Enrydike 10,3 L1559 208650 &6 WO 18 3
Eorykleia 13.2 1 3980 1601 18 21
Medea I3.2 2410 185330 %.7 F0 17 1%
Aspasta 6.8 1.444 161873 8.5 B3 1E 48
Hecuba 12.72.252 185594 B.7 B8 17 54
Elnani a g,z 1.@41 11.0 17 A3
Chernskis 14.1 2°371 B.& 15 41
faoolia 12,9 1.328 16.0 19 23
Furydike 41.3 1.140 209533 6.4 FS5 17 55
Palay 13.3 2.688 18416010.3 PR 16 F
Eunomia 5.3 1.843 .9 1T 28
Bigelinde 13.7 1.842 BB AZ 17 &
Houjmina IS.0 Z_IT6 1E4039 §.0 RO 20 S8
Parthenopell .4 2_ 387 110119 5.4 KO0 1 43
Syivia 12,0 2_353 L1ES520 4.2 KD 20 aAb
Wephthys 11.2 1,313 162812 6.9 H0 15 23
Tercidins 13,1 1.830 119 14 17
Herculina 8.6 1.765 .7 13 28
Uranla 11.9 -2.041 11.0 1R 32
Eaterpe 11,8 2,572 0.6 65 '3 ¢
hlfaterna 16.6 2_47% 18%306 .1 Ez 23 35
HMasaalis 10.0 1.740 101 LE 41
Margmrita 14.1 1.752 9.8 20 159 ad
Rapadld 10.7 1. 446 &8 ik 3¢
Tunkdia 13.8 1.741 9.5 1T 4L
Saskia 18.9 2.52% 198170 9.3 635 1F 10
Patroalus 15.8 4,735 183208 5,2 F0 15 5
Brapzilia 14.4 2 050 211095 7.% B0 19 12
Pallon 5:6 2_8786 in.E 1R 27
Haouba 13 .9-2.323 ip.8 17 39
Ottegube 13.4 1.533 .5 20 54
Eichefoldizl’.2 1_1585 10.3 21 B
Supannm 19.6 2 452 1071 I8 3%
Desk Las 11.3 1.031 163213-8.0 ¢ 212 ‘9
Centenaciall.5 Ek.637 2058308 8.6 A0 18 8
Hesaba 13.1 2.3%0 1.7 17T 36
135470 23:034 131 159335 7.7 Ad L1E 25
Helana 1.7 7160 1i.3 1'Bo
Elecmara 11.1° 2.177 121542 7.8 A0 16 1
Endymion 15.5 2_§10 g.5 13 &
Malpomene 12 .1 3,155 8.1 il 4B
Pafuri la.8 2.124 1685715 9.€ @5 23 27
Hetin 10:9.2_ 224 BT EL 2 AR
=125 B 2 Z.182 165630 B 0 G0 2318
Ophelia 14.4 3.277 10.5 K0 127
Sapphi 11.8 1.704 BZ297T§5 &.1.¥D . 27
Ivis 112 2.942 157830 8.5 F2 13 14
Edith la.1 2._325 9.4 L5 29
Ceren B.1.2.102 11.9 23-15
Rerolia 19.1 1_381 183007 9.3 K% 1@ 53
Har:as 1.8 1.67R #.4 B35 20 36

R B e R B Y R v P B SRl P - ST S S S R e T (e g e PR R P E T A T VI B PR g SV I R e e e

=12

]
=33
-3
e

1
=24
=
=23
-33
=51
=d
=18
=17

2

&
-3
=7
=&
-5
is
=20
=19
=15
=32
-33
=1
- |
—Z3
-5l
-18
=18
-32
=33
31
=23
=10

=
=1l

=21
= L]

y 34

=1
-2
=]
=%k
=11
2
25
=38
20
-8
=14
b |
=1
=34
25
i)
LS

~-i
=17
11
13

15

=13

-
-20
=19
=15
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Tocultation Possibile PAth El
dm dur df P Lollal LoMLaM LoREalF Sun Bl %3Snl up
3 ¥, o e a—tw i v
o.B '8 X326 —Bl.-B -85 E-160 45 172 @8
1:2 14 24 3 5 42 =40 48 -96 52 151 26
2.9 11 22 21 123 3¢ 9T 34 T3 47 170 136
a2 24 Fa 10 B1-52 B-22 =58 T 1e0 1N
1,182 32 # 145-82 137-23 107-11 117 &M
2.2 A S 38 &T 9 80 11 %5 1%, 57 -40
1:2° 19 30 15 171-55 174-74 -29-T5 149 142
5.8 3 34128 -1p2 -9-1G67-38 114-2% 144 145
4:8 15 &4 &7 BL Ay 2Z29=24 =§E-35.135.172
4.0 1 38 B3 143-75-213-27 -9l 3@ 119 e
4. 8 26 33 (Bermda, &= UIA]Ta 158 150
5.1 € 44 B9 145-34 75-34 5-23 139 8
5.2 10 38 37 1286-37 S1-47 —28-38 141 164
alh 12 71 63 836-T71 —-T74=159-111 K& 124 275
0.2 4 8 23 2k=37 3I¥=-33 S8-Z8 43129
3.1 3 11 3 =37 26 <24 32 =11 41 71 168
F.4 3 1T 38 133 -5 161 =2-168 ''5: A5. 165
.3 '8 21 36 1280 18 65719 -I14-16 16X 00
1.2 5 21 %6 11034 60 2. .0 ‘9 -151 BQ
[ IR R N { i ¥ i-1¥ -86-33-163 4171 &8
27 5 -A5-B3 54 58 S5 50 6542 B85 4€
5.0 ‘5 2244 =74-37-169-d44 131-P0 164 - 57
0.2 20 2432 520 -49-15-125-28 154 &0
18681 110 2 Indfo,shoix, A, Syushue, BE 126 80
m 7 2T 28 BT 4 L1425 =Td =¥ 170 - LB
.2 7 I3 32 7347 B =% =63 10 168 19
35 10 2225 18 22°-7711-135 533.170. 29
2.4 16 33 17 (% &central Canadla)¥s 165 24
4:0 % g3 39 -17% 41 147 31 103 33173 41
0. 2 2010 -136°-8.225~1%: B5 16 18% 47
4.5 & 22 39 -137 € 16600 TI0 39159 T1
2.8 5 31 57 26 -7 -Q@=13-124 -4 183 42
30 7 &7 29 ‘175 10 106-14 29 9.16% BE
3.1 13 28 25 133 24-17T 20137 38 149 120
0.6 21 21 10 (Mideast, o.Europe]fa 164 168
4.9 B 27 35 -156-67 B3-64 13-31 1&2 123
&0 5 36 B3 66=30F. ~8-20 =T@ =1 143 T4
2.1 6 11 21 (Monh e .cén.Canada) s 71 1
3.1 26 2% 13 -156 15 148-32 54-37 152 103
2.4 B ‘2% 2V -165-15 129%-41 28-54 167 118
1.524 64 27 4 3% 37 3R BT 40 116 164
8.7 16 20 12 ~13i8 B58-143 32170 2% 18% 137
1:3°10 “EZ7 28 174 =7 1l4-13. Tl 321448 151
5 3 B 32 <=E-29 -47-24 <30-17 54 76
8.5 5 34 B0 2T &9 @& 25 B8 §.11F 2101
a.7 12 2% i7 53°2¢ =16 0 =31 12 178 173
4:2 3 FI TE 6L 24-131 -1 15% 6 .070 LT
10X 16 ;3 A2 -15%%. 9325 [ 49 16 1ET 152
4.3 7 2% 38 26 3% -26 30 -§4 35 .1%6 111
6.6 4 &8 @5 —-96-20-163-37 110-76 150 104
&6 27 77 46 -127=-25 LT78=45 97-45 124 72
6.5 4 21 5Z ~1B2-17 158-82 5-84 164 116
0.4 34 F0 T ~4F §6-120 31-176° 4137 160
2.4 -6 @9 50 =173-16 112-3% 2§13 155 68
3.8 § 35 &2 101 35 38-17 =71 11 154 1313
3.0 @ 2929 TE 46 Qﬁ 14 =30 & 155 114
9.6 8 SE'E3 -106 Z1-ILlT7-2&-16B-64 118 19
2.4 3 AT A1 ~183-34-170-48' EZ-86 1%¢. EB1
4:8 6 246 40 -13:11 fas5-22 79 17 1868 0
2.6 7 "3 51 16R-25 G§3-42' 16-20 151 20
15.:3 12 77275 =32°21 <80°13-17%3 54 133 7
1.7 3 13 &6 =26-37 =22 24 =1 83 138
3:3 17 36 18 -08 41 =G0 -6 -62-T5 126- 20
.0 3 1658 132-15 165-19-158-1% 45 5@
3.8 5 AF 3L 101 29-26 S3-330 60 @Y
5.2 12 5952 162 83 163-18 IR-TRAZE 72
1.6 7 1117 —-65 24 -45 30 —-23 30 76 BB
4:90432 ‘41 3 —81°32 —ep- 13 -Te L 334’ B3
1.8 12 34 38 -64 B -5L 16 L 25 PM 26
ST 3 21134 E8-I1-103 0 1 -T76034 81 27
20420 317 F10105-33 143-37-176-34 @0 171
4.8 7 33 35 134 44 82 29 24 33 184 102
a0 200 3r 3 42 AB: 3 -3 -59-23 344 118
3.9 B 4T 59 -—40 A4 -9& 191858 21 154 170
3.5 4 2053 I28~30 @0-38 -48-21 176 165

acllER

May 1997



Tablae 2. Oocultations of
1847 MINOGCHR P L
Date No, Hummes  kme-Dlam.
hpr 39 6 Eleopatra 139
May 22 354*Elconora 162
Jun 1 ZHIVEmTo 150
dJun 2 16 Euncena 272
Jun 2 2%PFallas 533
Jun 3 BB Laka 127
Jun 4 1l4%Izens 155
Mun 5 645 Agrippina 37
Jun #4265 Coroslia A6
Jan 5 148 Vimifora B2
Jun 9 155 Enrykleia 00
Jun 5 T23 Hommonia ag
Jun & 183 Erigone 76
Jun 10 170%Marix :1
Jun 11 144 Vibilias 144
Jun 14 407 Rrachnoe i)
Jun 14 76 Frogerpina 94
Jam 15 971 Alantia BE
Jon 1B 971 Alsatia 1]
Jon 18 15%Eunomoda 27z
Fan 16 667 Denisc nz
Fan 17 TEE Metzalfia a3
Tan 18 532 Hezxcmlina 217
Jan I8 JURFITER 140504
Jan 1% 7S5¥Enrydike 58
Jan 21 199 Burykleia B
Jon 22 212*Medoea 14d
Jon 231 40%%Aapasia 168
Jon 23 108 Heooba &7
Man 23 15 Ednoemia 272
Jun 24 568 Cheruskis B
Tan 25 356 heolis L
Jon 26 T8*Eurypdike 58
Tan 27 43*Faleg 154
Jom 27 1S*Eunomia 2'rd
JFon 28 552 Sigelinda BRI
Jan 29 1129 Heujmina 38
Jan 2% 1ivParthenopa 162
Jan 30 BTES¥lvia 2T
Jun 30 28T vRaphihys Ta
Jun 30 345*Toercidina 100
Jol 1 S2Z*Haremlina 217
Jal 1 375 Uramla 1ba
Fal 3 27 Euoterpe 116
dal 3 1151 Adfaterma 45
Jal 5 Z0*Massalis 151
Jol 5 310 Margarita 36
Tal & 40%fhapasia 168
Jal 8 439 Letis 0
Jol 5 481 Sankia LL
Jul ? 617 Patroclus 149
Jal 10 293 Brasilix 54
Jal 12 2 Pallas 533
Tul 12 108 Hecuba ()
Tol 12 670 Dttegebs a6
Tal 12 442 Eichafeldia §7
Tul 14 542 Smsanns 43
Fal 15 3064Onitas 49
Tal 16 1280 Centenaria &0
Tal 1F 108 Hesuls &1
Jal 27 0*1594I01 18D
Jol 17 101 Helona L5
Jal 1Y AE44Bleoncora 1s2
dul 17 342 Endymion &5
Tal 17 1B Malpomsie 145
Tol 18 1032 Pafuri 5%
Jui 21 SvMetis 180
Jul 22 1*Coarea 833
Jul 24 171 Cphelis 123
Tl #5  @O0FSappho Rl
Jul 25 T*Irid 203
Jul 26 517 BEdith S5
huag 1 1 Ceaes %33
Aug 1 39¢ Reolia 34
dmg 1 170 Maria 4R

International Occultation Timing Association, Inc. (I0TA)

atars by major and minar planats during 1257 June - Decembar, and ¥ earlies svants
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ANE® Motion 5 T A
«/f WEOT Type “/day T.A, BAO B TM/ID He D T, ¥
km " B m

a.g8 TR M 9.21% a01.8 EE530056 E E0.5
g:12 761 8 0.203 278.90 B 183336 A.29.2
o.io T4z % Q. 204 2853 M 204985 1@ 237
0.20 1665 & 0198 277.% Jae21zE3 L
0.76 5341 B 0.121 318.5 16241421 14 37,0
0.0% 4118 0. 448 66,9 M 144306 22 338
0.13 &3d & o171 240 4 IRVEE4 M 2E93LE 19 87.7
Q.92 BE & 0.116 248.7 W 388170 1z 23.3
a.04 202 4.070 2296 M 738211 23 B2 .B
o.04 124 0.123 Fi.4 M 744420 3 25.9
o.pE 323.¢ 0.180 257.9 M T43868 4 16.0
002 96 0.0%6 278.7T M 197688 17 23,9
4.05 240 € 0.124-266_9 163078 M 236637 ¥2 14,89
0.03 105 8 0.064 344.7 164249 M 2IBSEE 9 Z.Z
g.0% 46 C 0.458 68,3 CRO.1172 1 E%.3
a.ns 03I C 03ABF 55.5 M 116607 & 11.7
0.05% 332 8% B.246 6% 4 M IRITRL 16 253
a.04 212 0.2310 245,31 187578 M 2E020E & 20 24.5
a.ba iz 0.210 2451 187578 W 265206 B 20 24 5
0.20 1651 5 0.338 283 & 208207 M 286743 5 52.1
0,04 301 0.196 117.9 99847 M 1FRE3Z 1% 500
9,05 1BE 0,234 277.5 1873TS M 2E5005 11 4&-0
¢.46 1145 5 0,200 235.5 63070338 4 18.5%
21.98 0.078 242.6 M 2351200 1% 27.6
Q.07 123 M 0,323 265.3 209690 M 297224 23 35.8
.08 323 C 0,205 265.3 C3313382 23 51.4
0,08 728 DoX- 0,189 278,040 18533) MoZE5TT1 4 57.3
4,16 EBRA CX 0,238 286.€ 11873 M 235073 &£ 27.8
.04 231 5 0.185 271 8 185884 M 2E7569. 14 30.5
.20 16445 0.237 287.0 73760480 15 B1.@
£.058 361 0195 204 3 M 232106 12 57.4
0.04 59 b.183 269, % M 720617 4.°2.4
607 122 M 0229 269.9 209533 M 257067 16 497
0,08 BBE 0F 0,142 I96.3 194160 M 265176 11 2.8
0.20 L840 B b.232 289.1 M 748797 23 18.5
G086 275 8,176 288 .7 M ZEE515 16 41.3%
g.02 228 0.116 2835 1654035 M 233184 -
9,09 ‘€01 B 0.388 73.5 110119 W 144969 5 50
016 14996 p 0-145°23% .2 189500 M 271425 15 334
4.7 174 8 0,227 248.5 162813 M FAE234 17 5.6
008 316 C 0.076- 95.3 CRl 1641 20 13:7
6,317 1154 & 0.243 239.7 6312129 B 23:4
0.07 ‘azs o U.iel 207.8 TugsnEsY Cim 58 2
o 06 352 5 0,490 74.1 M 118780 T 5T.8-
o.03 117 Q.12% 125.4 IE88068-M 2 7961 23 0.8
¢.12 ‘£3589 3 D.243 2657 M 734382 i 0.2
0.03 77 D.213 2645 M 723773 5 17.0
G.l6 BEECH 00233 280.1 M 234785 1E 46.6
¢.068 205 C Q.15 272.7 M 233542 1 29.4
0,02 139 PCX 0,143 272 ) 185170 M 2ERSTT 10 28,5
LoD 1289 P 0.039 28 .4 193208 M ZEe3dE] 10 424
0.04 175 o . ©.214 I51.2 Jiijien M 2ORTEY 16 15.3
0.2% BiEz B Q202 280.5 16020547 6 0.4
4.04 231 8 o.148 272.0 C2H13GRT 15 45,6
0,03  EF 0,152 253.2 M3 4643 23 37 a8
0.07 164 C 0:.193 2400 M 722544. 22 2B.%
f.02 111 3 0.876 187.0 H 138659 2 35 4
Q.07 883 0,173 228.5 164213 M 2368525 18 22.5
0.0% 156 9,184 292.2 209638 M 297376 13 42.1
n.o4 231 8 0,134 281.8 2913837 17- 1.8
B.0l 10838 Q.014 2'_]'3.2 LESLIE M 231740 3 E3 2
0.04 1€a's 0337 E&CT cEE 1044 3 563
6.10 TR 3 0.145 15968.4 131F42 M 162545 3 508
0.03 184 © 0.248 104.2 M OISEZED 9 30,4
0.0F S48 3 9,310 133, & +08 TE&E 17 74.0
0,94 168 0,076 176.5 LI65TIF B 241703 16 10.2
0.12 74T 8 0.389 J3.z M 118511 54186
0.59 10846 5 0,107 202.1 165633 M 241504 3 1.9
0.5 &85 ¢ 9.199 95,2 M 144687 4 30.2
o, 07 173 3 0. 466 T5. 8 92970 FSE 2192 ¥ 10 381
0.10 1093 3 0,225 104 & 157E30 M 227685 10 3@ 3
0,06 306K 0,183 F64.1 M ZES91s 17 40.8
0.B1 10948 & 0.14% 219.8 BADZ0354 a0 469
0.3 &0 #1368 2682 in2ood M Z352he 5 24.4
0.04 108 % 0256 274.7 M3 21 1903
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International Occultation Timing Association, Ine (I0TA)

Table 1. OComultationa of stars by major and mimor plancts doring 1957 (cootinmed)

1987 Universal B L A H E T £ T & = sl bak o Poaaible Path =i L - K
Date Tims Hana m d,RT 2AG Ko m  Sp RoAL (1950)Dec. dm dor d4f P Lolfol LoMbaM LoSCaR San Bl FSnl  up
h m m ¥ 3 B .= . '] - . iy Ay '

Ang 7 lZ. R-25 Bruocuia 12.9 1.307 5.9 18 36 5 -394 3¢ 3.7 3 .21 51 -143 & 174-37 &5-66 146 153 1- nome
aug 3 & 27 VEHIS -3.7 1.344 3.7 F5 10 56.4 B il 251 5 1 172-37 176-3%9-176-40 32 33 0O- none
Aug 1 11 4% JUPITER . -2.7 4.455 10.1 F2 21 13 .5 -1€ 37 4462 25 2 Antarotioa?n 173 194 0+ pane
Aog 3 17 14-20 Lanrentia 14.4 2:674 5.7 15 18.0' -22 30 4.7 10 30 37 30.24 55 23 @1 27 1062 W O+ pone
fing 3 21 4-31 Onitas 1o.6 4.988 10.1 20 56.1 -14 42 1.1 7 26 29 105 40 38 -5 -45-29:177, 175 0+ nonme
Aug 4 L. 0« T Angolica 16.4 3 684 LE2669 7.6 %5 14 31.6 <22 1¢ @ H 5 32 6% -93 § -63 0 -31 § 52 B4 O+ none
Aug 4 L 20-25 Huwa 1%.1 3.094 19,3 34 15:3 —12°26 3.9 9 20 29 -1050% —T3-24 —37-24 ES 7T 1+ wlOEW
Ang A% 4 17-21 Pallau 5.6 2,593 104557 7.5 F0 15 10.3 17 85 2.3 31 18 7 (&w Canndm, w OSR}?s 136135 1+ none
Ang &* 0 30 Hygiea 1.5 %.946 TEEGS £.6 F§ 4 503 24 45 3.4 34 33 13 2% B 45 16 65 25 5@ 16 3+ nome
Ang 5 B 28 Amltboa 1%.3 2,126 17.4 1506 6§36 1.3 5 32 66 =595 60 —90 60 —47 6L 105 125 3+ none
Ang 6% 5 1-83 Roberta 17,4 1,402 128727 B.1G5 0 203 -0 & 3,3 40 100 22 92 62 -36 5 7-50°120 160 T+ none
fng 7 10 1-18 Barbara 12,3 1.306 5.4 15 51.6 +5 47 3.0 5 23 43 142 32 161-20-138-38 117 74  1d+ wlGOE
Mg 8 0 B2-72 Mora 12.0 ¢.814 BB 0 4.7 -15:25 2.4 7 30 29 A1l 0 25-33 £4-57 164 114 184 nobe
Aog B*16 49-60 Heatiz 13.2 2,091 3.3 1% 3l .4 <16 4% 3.5 13 29 23 23-14 €2-22 108-18°101 43 244w TSR
fmg B%L7 55-109 Marghannal3d. 0 1.387 22780% 0.5 &5 17 24 .8 -46 50 4.5 259 BS 26 -23-Td  6-31 0-1% 124 72 24% ali
hog B 18 44 Bavaria 135 1.587 8.3 20 33.%-17 % 4.2 5 24 42 A2 55 a6 54 26 B 171 112 244 il
m B 22 46 RBipia 128 3,189 139580 9.8 ®mF 13 4. -3 44 4.3 T 14 29 =T1-34 —dB-40 -14-43 7O 14 264 mll
Agg B 7 26-43 Elfrigde 138 ¥ 431 8.3 1 B5.4 -5-17 4.2-12 35 28 =119 3 -73-26 =5-67 111 I63 2% mene
Aug 9 23 24-35 Chryseom 12.1 2.358 144538 7.5 G5 21 35:5 =15 8 4.6 6 21 40 8231 8 -7 -75-21 176 112 35+ = 9
Aug 10 14 23-58 Cetos o8 2. 044 11,3 23 10.7 2126 0.0 83 25 3 <159 47 131 O #7-13 153 123 41+ wiiDE
Hogy 10 16 L7-38 Helga 14.7 2.699 187087 9.6 AP 38 36.1 -2z 21 5.1 15 44 3% 137 30 8T & 30 -3 141 61 - 4+ wlO0E
Bog 12 20 459-54 Thilia 17.1 3,063 183074 9.4 AT 34 5.5 -23 46 7.9 3 22 83 -A7-23 -1-21 34-11 8% 20 &3+ all
Angy 12%23 16~37 Fortnna BB 1237 14R0LAA R R G5 22 17 1 -7 56 1.3 32 28 1id T2 ad 5'2% -53-12 1EE BE 65+ w 15E
hag 12 23 18-37 Fortuna 9.0 1-237 1480058 12,1 22 1.E 97 %€ DU% 22020 %0 B2 51 127 -55 17 166 86 65+ w 13R
By LE* 4 12 Alauis 13.4 3,378 115 4 B0 38 8% 2.1 B 1524 —-41 B -25 24 -3-43 73 157 674+ none
Pog 19 18 B7-8F Brasilia 150 2,291 2106885 B. & A2 18 43.8 -35 37 &.4 3 46 BT 145 9 94 -& 37 14 13€ 31 924 wila3gm
ABg 14 B 8-22 Ianchae 13,8 20179 i0.4 21 B.0 -32 13 3.2 8 20 29 -35-18-1F1-46 145-23 161 4B T+ w TEW
Bog 14% 8 35-4% Diotimm  11.5 1.866 213135 5.2 PD 21 37,5 -30 B4 2.5 18 24 13 123 48-14% 29 175 29 164 55 TE+ all
Aog 14 '8 55-T1 Cores 7.8 2,027 191707 5.3 KD 23 8.3 -21 52 0.2 79 2Zd 3 -6B S5-127-38 129-52 156 T 75+ wiOeR
Aug 15 13 40 MRS 1/1 1.552 156718 9.0 P9 13 51.1 =12 4 234 B 1 54-3% 94-42 127-41 B8 77 BE+  all
Aung 17%21 16-58 Floza 9.0 L-05% 2.5 D 40.1 -425 0.5 % 62 11 b3 36-ZT  F73 134 54 100+ all
Aog 1%+ 0 B1-65 Lanzia 13,7 2.319 143652 B.7 MO 19 3E.5 -2 26 5.0 12 32 29 32 30 -3) 20 -37 8 146 4L 85~ all
A ASwal 12-23 Sylvia 2.0 2 288 0.4 19 599 32 40 1.8 33 3513 19 44 2031 -12:37 24F 51 87- all
Amg 19 23 30-31 Bimezsa 13,2 3,666 VROOS 7.7 BE & 5.0 23 4% % 3 11 4O 44 11 81 14 B2 25 §E 103 97- all
Ang 20 0 16-48 Hora 174 D G964 9.8 20 0.0 -17 44 P9 @ 3@ 31 3E 2&  84-21 EZ-62 152 S0 86—~ all
pug 30 17 34-39 Mathildo 14.3 1738 a.a 3217 i85 E E.3 4 17 41 82 21 126 30 167 36 55 33 g2~ all
Bmg 231 18 B1-82 Tolamon 16.4 4.313 16:0 FA 0 127 3 44 B4 10 37 54 337 32 79 35 2T 26144 11 B4~ all
Amg 22% T I1-24 Bertholds i3.4 2.55it 11.8 2> 186 —0 31 1:8 11 23°25 -47 46-11% 26 175 11 168 47 E0- <150W
Aug 23%20 45-55 Morapi 15,0 2.834 ig:s 23.12.4 -35-20 2.6 13 24.21 74 43 53 13 -7 14 152 70 &3« & 26
BRug 26 DO 27 Ornaments 13.9 3.261 0.38 7 9.0 2236 3.7 3 938 4511 56 1F §8.21 46 33 40-  all
Aug 26 11 50-60 Ohio 14.7 2,264 126477 7.6 A0 20 534 7 20 T.1 6 22 &2 -175 73 135 3% S8 B 153 120 35- <161E
Rog 27 2 Z9-40 Bxiphyla 12,6 1.826 9.9 00 22 33,4 -1 2Y 30 4 P4 B? (Toel., &.F AmaricalTa 174 109 30 mone
Mg 28% T 19-54 Floga B.7 1.018 128587A 8.5 b8 0 487 -5 27 4,738 54 10 - =30 13 —44-23 -24-53 144 83 15~ a1l
Aug 28 7 17-52 Flora B.7°1.018 1283878 12 .4 B g48.T -52T 0.0.38 .54 10 - =32 13 =48-2% -31-63°'144 53: 13- all
Mg 26 21 33 VEHTS —2.3 1176 138587 2.2 A5 12 47.0 -4.5% 29% g2 1L -43% S5 -3 5 -28 B 3§, 83, 15~ ‘pomg
Ang 28 22 14-18 Weatialawial3. @ 3,204 5.1 2 1% 48.4 -i3 T 4.7 B 20 33  -57-21 -24-17 4 -8 B4 125 15- none
Aug 8% 6 4- B Alanda 13.2 3.16d 11.0 4 24.3 39 51 2.3 11 20 23 -84 22 <TE 43 <62 &8 B5. 48 13- & TOW
Ang 30 27 ZE-35 Eurydike 12,3 1.385 1a.% 17 433 2346 1.7 F Z4 35 =55 3 <ZB 14 -2 33 109131 4~ mnone
Swp 1 20 53-66 Hecuba 13.9 2 @8R 9.7 17 331 -27 52 4.2 8 39 A3 -39-54 13-36 52-15 105 106 O none
Sep 7 0 B-26 Pelicitus 12.B 1.793 14,0 20 45.4 2646 .9 10 2% F7 35 0 -23 B -3 74 147 148 ©- moos
Bap I* & 10 Cermania 132.6 3.45% FETYT B.3 K B 42.3 2343 B3 B 12 30 T-44 1541 24-35 25 Bl 0+ mang
Bap 2823 3 Aurora 13.3 3.004 . 1.7 | 5:39:3 318 1.4 P-JA 21 4% & 61 1x 8726 T4 8BS it pono
Sop 31 1 49-53 Mathilde 14.1 1.671 03528 2.2 G5 3 3. E 1459 5.3 & 24 39 Scandinawias 105 116 14 none
Eep 3= 5 17 Amphitrivell 4 3.147 158462 6.2 G5 13 14.3 -18 21 5.2 7 11 21  177-38-289-37-130-32 58 44 1+ wlTiw
Sep 3 10 55-77 Silesia. 15.3 2. 806 0 17 B8.2 =37.26 5.3 13 60 58  I12-32 1SB-18-16€6 4 14% $3 2+ wildE
Gap 3 13 24-3§ Cares 7.7 2.000 3.5 22 2.4 -3% 5B 0.1 FA 27 3 -117-21-267+53 6968 168153 24w T7E
Scp 3 14 29-67 Unitas 11.5 1.002 9.7 G0 20 36.9 -18 56 2.0 13 53 32 =175 11 151-32-140-73 146 128 2+ none
Sap 4 0 56-71 BudbhawalinI3. 6 1.T86 X46603 0.6 P9 23 13 9 -8 26 4.8 7 24 35 47 50 -25 23 =91 & 174 163 4+ w BTW
Sap 5 3 28-3% Flara B.5 0,973 128967 B3 WO 0 45.7 -6 27 0.4 2F 40 10 . southern AErica?z'm 152 168 ¥+ none
Zep 5 3 42 Adectia 13.8 3.0%66 2.5 15-21.5 <17 19 4:4 & 13 2% 345 53 146 51 142 33 Yo 337 104+ all
Sep 5 22 46-62 Leons 14,0 2,000 146204 2.4 ED 22 33,7 -1 B4 4.6 B 22 a0 B0 13 5-17 —63-%6 173 133 14+ w I5W
Bep &% @ 2 Enkrate 128 T.473 41881 S:4 FE 7 3.3 A3 1 2,8 1 B'2& =g =1 -T2 7 =57 18 68 1O0L lEt  none
Sop B 19 11-41 Tmednm 14.% 1.T11 11,9 7 2.7 -9 B 2.7 6 46 50 40 45 ‘91 4 33-15 131 145 3TH w S5ZE
Sep U 12 '37-54 Hike 15.7 }.666 iz.3 18 22.2 <24 B1 3.4 10 58 47  25-14 170-16 70 -5 108 26 44+ wiSOE
Sep. U 14 44 Brmnuela 14.% 2,913 7.7 15°19/8 =25 20 5.2 3 12 43 'S840 TI ik @7 21 68 21 45+ | all
sep 10 3 10 VENTS -31.3 1.081 9.8 13 40,7 -11 4 318 5 1 13820 149-20 162-19 40 5S4 33+  all
Sap 10 O & VENTE -3.3 1,081 2.7 13 40.% -11 & 438 5 31 E55-83 159-B3 168-83 40 54 544 all
Sop 10413 14-27 Masaslia 114 2,284 115 1A 15.5 <22 33 0.7 20 40 2z  60-4% 126-44 17130 106 11 55+ all
Sop 12 3 &7 Imin 1x.0 2.17# 16.2 15 44.7 <20 & 2.0 -4 L0 29 127-20 152-29-17@-23 69 SO 75+ all
fop 12921 S6-£9 Masssiia 11.4 2314 1BEE55 5. 5 AS 18 16.6 ~22 33 2.1 18 35 22 -53-33 -6-28 35-314 104 72 TR all
Sep 11 0 0-21 Rosalia 13.4 L. 679 3.4 21 31:5 -8 25 3.6.7T7 29 40 1§ Bl =35 11 ~B7-33 152 ZI6- 90+ w BE
Sop 1E* & 2-17 Ropsclda 14.6 2,324 76505 6.1 BY 4. 9.9 2217 E.& 5 39 BU -111 14 -#F 46-155 75 I0B 79 146+  all
gSep 17 10 38 Hanon 15.1 3.072 96449 B.1 F5 T 1,7 1948 7.0 3F 13 56 =136 21-111 I§ -8l 33 €% 101 9%=  all
Sep 17 21 5€-£1 Sapiontia 14.1 2678 D4E5T 7.8 FO 5 A4.5 18 43 6.5 € 18 3@ 3¢ 1 Y311 131 4 @@ T BE-  all
Sop 1@% 6 27 Entorpe 11.0 L.6B% 77160 ¥ 5 B -5 225 P13z 17 F 14 21 -17 %5 13157 56 67 83 Te. 88-  all
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International Oceultation Timing Association. Inc (I0OTA)

Table # Oorultations of atars by mejor znd minor planeta doring 1997  |dontifgad)

L1937 HINOR PLAHET Motion & T A 'R Hin OGebcentxico Apypa rent Ephan
Date Ho Wame Em-Diam,-// REOT Type “/day B.A. SAD Bo DM/ID M3 O ©U. T. Sep. 5 W.A Dod, Honroa
Tm - h m ' h m gl

Ang 2 323 mruois 3T BL04° B4 8 0.273 2320 M T48829 12.17.3 2.21£ M 18 40.1 -34 27 GoffinSg
Ang 3 VEHUES 12724 12.53 1.19% 114.0 H 1873596 €& 24.8 2 265 M 10 58,8 7 5 DRZA0
Aung 3 JUETTER, 1406504 2384 0.1%% 2830 o 2IATA6 1% 40.@ 25:202 M 21 231 -16 ¥4 DR2AD
fingy 3 162 Laurentia 105 0.05 423 570 0.132 1035.4 M 284126 17 13.7 T 46N W 15.20.7 -22 41 Soffindd
Ang 3 306 Unitas 43 pI07 @B = 0251 2316 M 722366 2117.2 1.5IM W20 54.7 -14 20 Coffinds
huyg 4 965 Angelica 54 D.02 157 0.107 115.3 182669 H 263126 0 %%.4 1.348 W 14 34,3 =22 23 MPC251a8
Ang 4 150 Muwa 157 0,087 BOE CX O.1IRH 1089 M FERSEA 19188 0.125 W14 17.5 <12 35 MPC25186
Ruy 4. 2%Pallaa 533 0.2% B39 R 0,221 224 % 104887 W 135845 8 1.8 2.74N 5L 19 12 4 I8 0 Goffinsd
Aug 5 10%Hygiea 428 0.15 4020 © 0.251 @37 "Nesty ¥ 93855 033 9 0.94N L & 53.1 Z4 B4 MPCI4219
Aug 5 113 Ammlthea 4T p.03 107 & 0.141 @&7.1 chi 1844 632,65 3608 T 1 531 5 S0 WpcRE013
fng & 335%Rcherta 93 p.09 252 FP 0.055 154.2 128727 M 143429 5.4%:9 0,048 T 0 228 & 10 MPCI503%
ang 7 234 Barbara 44 0,05 74 8 0.245 1581 M2 142 10 7.3 1.06N 0 16 54,2 -5 52 Goffins3
Aug B 783 Hora 41 0,07 6L — 0.244212.6 M 721508 1 1.E B.BS5E M Z0 T4 -1%5 18 MPCLB4TA
mmg B 4G6%Heotia 181 B:09 482 ¥ 0.164 107.8 M 220653 16 AS.7  0I1ZM M 15 €3.7 =16 B6 Goffings
Aung B 735vMarghawna 77 0.08 186 © 0.062-356.6 227995 W 322995 18 15.1 1.98W M 17 28 4 -46 52 GoEfinds
Aug B 301 Bavaria 55 D.05. 136 0.213 245.5 M 722082 18-45.1 5.430 M 2D 36.6 -16 52 Goffingd
hug 8 59 Elpis 193 0.07 880 CP  0.263 113.6 13SSH0 M 1968RT 32 41.9 Do943 M 13 47.6 -3 Gt HPCZ4Z1S
Aug B 618 Elfrieda 134 0.07 524 C 4138 1278 M 14063 T-35.1 1.848 M 1 57.7 -9 25 HPC1A3ED
puy B 202 Chryaseca U5 0.05 340 2 0.200 241.4 LE4538 8 230128 25 31.5 0 .530 M 21 38 1 -14 55 Soffindd
Rug 18 1 Cersa 833 O0.83 10848 @ 9_182 2357 64010087 14 31.0 2088 J 23 13.2 ~I1 10 Gaffingd
hug 10 527 MHelga 113 0.06 548 ¥ 8.090 250.7 LET02 M ZEET03 16 30,1 1.30M W 18 394 ~22 19 MPCIBOAS
hag 12 280 Philia ‘4R B.02 134 8.172 100.3 183078 M 283644 20 47.8 C. 1IN M 15 0.2 -23 57 Goffin®s
hag 12 18%Portuna 171 8.1% 644 @ 0.211 248 .9 1460319 M I 6231 A 23 26.2 406N O 22°15_6 -7 A1 HPCI4210
Rug 12 17 Forluons 171 019 644 @ 8,211 248,59 146019 M. 2 6231 B 23 27.4  4.54N 0 22 19.5° -7 41 HPC24219
Rug 13 J0Z*Alauds Z02 0,08 1188 C 4,238 E8.4 ZETEOS0Z 4 I5.2 0.9AW & 4 11.2 38 42 MPCT40RA
Ang 13 293 Brasilia 58 0,43 1TE CX 0,093 ZHE.5 J10565 M ZYEIS9 16 1002 Z.00H M I8 47.1 -39 34 GoLEin®E
hAugy 14 58 Lanthe 109 0,07 462 2@ 0.220 2708 M 3 1051 E 15.0  1.045 M 21 3.0 -32 1 MPC24219
Ang 14 423%0iotima 217 0.15 1224 ¢ G186 247.2 213105 W 3 1635 & 384 3.96N T Z1 40.7 -30 41 Goffinds
fng 14 L Coroms 933 .63 1004A & 0.193 233.9 191707 M 274678 10 2.8 1. 148 M 23 108 -21 39 GofFind2
- Amg 15 MRES ETRZ G.D2 0OELT 121 .7 158218 W F27981 13 37.1 1.7a8 W 13 53,6 -12 18 GR2OO
fmg 17  E8Flora 141 018 418 5 f0.100 1448 M 1A?724 21 3R.2 6.135 M 0 50,5 -4 9 MPC24084)
Aug 19 GRITansis 11€ 9.07 S1E 0.135 257.5 143891 M ¥ 3170 1 TiE 1.2EHM M 19 41.0 -2 19 GoffindT
Ang 19 87*Sylvia 271 9.1& 1878 P 0._121 2618 WOT511E7 0 20 16 3. 35M M 20 2.8 =37 37 MPOZ40E5
Rug 1% T48 Simaisa T 0.04 4568 F 0,368 1.8 FA0GS M 95450 23 32.? G.320 W & T!& 231 §4 MPCIATSS
Ang 20 783 Mora 41 0,067 B2 -——- D_166 135.3 M 721397 0 31 9 6.745 B 20 2.7 -17 36 MPC19478
hog 20 283 Mathilde 61 0.05 1324 0.285 B8.E 12331050 17 40.0 1.B88 J 3 24.4 15 16 GofFin9s
g 211749 Telamon 115 0.04 829 O, 08) 2567 W 143296 1B 55.1  1:35M M 0 15.F 4 0 EMP 1586
hng 22 420%Bertholds 148 0.08 797 P ‘0.178 2506 ez §51 717 .4 1:TEN T 22 21.0 -0 1B MPCIE00N
Ang 23 Bl6%Merapi 153 0.09 830 ¥ 6-175 2423 ¥ 3 3520 20 49.0 3.00H ¥ 23 150 -35 4 MPCL7407
Ang 26 350 Ornmamenta 123 0005 468 © 0.380 BA.4 . - 1 0296 0.5 H T I11.@ 22 31 GafFindd
Aug 26 429 ohic 7% 0,05 289 X! 0197 230.0 126477 M 171151 11 S&4.0  2.4eM 21 1.7 7 31 MPCESO34
hag 27 462 Rriphyis 30 0.0 788 0.211 243.5 M 7231831 2 34.3 5.45H0 M 22 45,9 ~12 11 MPCLITET
hag 28 B*Flora 141 4.15 416 8 0:120 :%4.3 128667 M 182735 A 7 3Z.6 A.8%5 0 0 511 -5 12 MPCIADE4
fnag 28 @ ¥Flora 141 4,19 416 & 0.120 158 3 128007 4 IR2TES B 7 30.1 4.665 O 0 511 <5 17 MPCIA0R4
fany 26 VENTS 12230 14.30 13180 115.6 134082 M-195871 21 315 4.27H M 12 4%.5 -5 7 DE200
hog 26 690 Wratislavialdd O.05 696 TRF 0.181 933 M 230846 22 12,4 0.105 M 15 51,2 -1B 15 Goffings
Aug 29 T0Z=Rlavds 202 0.09 1196 T 0.1B7 66.4 ZEE3IZA0NH € 8.1 L.668 T 4 27.6 39 5§ MPCZI0B6
FAmegy 3y 7% Burydike B8 0.06 112 M g2z 5.1 CIFLFAED 27 85 B 3. 85W T 1T 46 4 -29 47 GoffinET
Sap: 1 108 Heouks &7 0,0% 233 3 0.1e0 78.8 M 733383 20085 .6 1.7A8 M 17 3€.1 -27 54 GoffindE
Ssp 2108 Telicitas gl oot 2RI B 0075 3760 W TAEE34 9 17.4 & 9TH W J0 48.7 -26 35 MPC23226
Sep  F Iditderwania 168 0.07 267 CPF 0.281 87:1 7RTOT M S6490 4 11.4 2.2E2 M € 45.2 23 39 HPC2408S
Sop ¥ S4*Auroza 213 0.1b 1184 OF 037K US4 FA051682 23 7.2 0.1%H J S5 42.4 30 10 GoffinDd
Sep 3 253 Mathilde €1 6.05 130 4.212 96,7 BISIE W 110243 165,00 5.32H M 3 38.3 15 0 Coffings
fop 3 Z9%Amphitrite 219 0.10 1144 = 0.344 108.2 15A462 W 22H564 & 15.3 D.E3E M 14 16,9 -18 34 MpC231in
Sep 3 257 Siicais 73 0.93 270 SCTU 9.06% 765 C271319¢ 10 58.0 0,365 U 17 L@ d -37 26 MPCITTOS
Sep 3 1 Ceres 933 0,64 10846 6 0.212 246.7 H 7372720 13 29.% 2.7%5. M 22'55%.0-23 4} GoffinS2
Sep 3 306 Unitaw 18 B.08 @9 8 0.117. 209.4 W 237747 14 452 5 533 M 20 357 -18 46 Goffinde
Sep 4 1171 Pustchawelis 73 0.08 224 P 0200 242,27 LIG603 M2 TESS 1 3.4 Z.BaF M 72 16,9 -8B 10 M¥CZEO3E
Bap 8§ B Florxa 141 0.20 414 3 4. 165 21%.1 128567 W 1826587 33591 9.035 M 0 45.1 -6 11 MPC24OB4
Sep 5 145 Adecns 155 .07 TiT C 0,269 1132 M 230194 2 §L.9 2.81M M 15 24.2 -17 20 MPC1EGZT
Sep 5 3T Leons 73 0,05 41 4.70% 233 0 146304 M 181457 22 S4:0 1 5685 M 22 37.1 -1 39 MPC2S034-
Eap & Z474Eunkrate 137 0.08 43w Cp U490 B0  4leEi M 459958 5 4B D.EAEH T 33.8 43 4 MPOIH220
Sep B 564 Dudu 50 0.04 114 29 0.109 224 & ORY 1615 19 24,8 2.30M T 2 24.5 ~0/3§ MPCI311T
Fep 9 307 Hike 08 §.43 179 o€ 0.06% 98.5 CRA14300 12 40.5 0,50M U 10 25.1 -24 49 MFCLE9S6
Sep 9 576 Emanuels g6 0.04 278 g.320 94.9 M 264163 14 41:% 1. ETH M 15 22,6 -25 30 Goffinos
Sep 10, VENDS 12220 15,45 1.167 1141 Mo717245 g 1.6 0.8ZH M 13 43.2 —11 19 DE20C
Gep 10 VENTS 12220 15:45 1167 1141 M 717330 9 34.4 6785 MW 13 43.3 -11 19 DE20O
fap 10 20%Massslia 151 0.09 656 5 0109 90.7 L3 3386 13 188 1.728 B 1R 18:3 -22 31 HPCHA08S
Zep 12 42 Isis 107 a.07 282-% 0. 439 108 :9 M 732355 #85.2 G 1TE M 1% 47.4 -20 14 MPC2279%
Eop 12 20vMaseaiis I51 0.0% &56 § 0.121 903 16655 H 268243 21 57.0° 0.728 M 18 18.5 -22 3% HECIH08S
Sep 13 314 Rosalia GI 0. 05 160 4 174 215.4 M7 g 0 11,2 1. 38MW N 21 35.0 -8 12 WPC2EO34
Eﬂp is gbiim;ﬂdﬁ_ 47 0. az -1z o010 471 TEEOS M O S333T T &6 % & FIIANM W 4 12 T 2r 24 HPULGAGE
Sep 17 55% Hanon A0 0.94% 65 C 0,281 R¥.F O IH449 MIIZIMEL 10 40,0 O.TdH M 7 4.5 14 44 GoffinEd
Sep 17 375 Sapientis 103 D.05 3831 X 0.219 ‘93.7 4357 M 121898 22 1.5 0.235 W B 47 % 1B 44 MPCE5033
Sep 1B 27%Euterpe 116 0.10 332 S G.3%5 RB6.4 TI160 W 243%5] g 4.5 200 M 5 25 .4 21 55 Goffings
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Tairle 1

Oconltations of

LYST fmaiversal

Date

Sap
Sop
Sep
Hag
Sam
Swp
Sep
S
fop
oot
Dot
Dat
Dext:
Dexth
oot
Got
Bk
ook
oot
ook
Gee
oot
Bot
tot
ot
tot
Bek

sk

ook

2

1B¥Z2S
19+ 5
3
212
23 1%
ZE& 7
25 1%
2a* 3
30%33
32
2% 9
: B
3e70
3432
Ak 2
s 2
q* A
4 B
C!
=411
& 0
6 0
a 4
g&il
8 19
310%1]
10 12
11 10
a3+ 1
13422
14 14
1421
15+ §
15 14
16%1&
7 11
I8 19
1§ 23
18 3
1g%12
20 18
22419
3
25 21
264
28419
23 2
27 A
2739
29 18
3048 1
20T 8
30=21

31 10

ilrie
1=ET
2 9
2+13
2 13
a4
a0
T 8
LN
7.3
7 20
‘RF1L
B2l
i0 16

11 16

1221
1as 2
15%15
16 6
I&:- 3
L& 23

66

T Lk
homom

25-33
Z6-34
50
16-21
az-6i
18-24
8-28
3758
a0
A3-Bx
-0
25-50
16-30
41-66
f-34
1-34
3
18-17
1932
58-71
5-20
§-22
58-T1
9-24

International Occultation Timing Association, Inc. (IOTA)

atsva by major and miooar plapets during 1997 (cantinmiad)

P L A N E T 5 T R
28Tl m A AQ BAD Ho 1 ip B
v W h

Herculins 11.0 Z.494 187475 5.4 AJ 18
Merapl 13,2 2371 214169 ?.2 Gh- 22
Tatatia 12.7 2.741 7529710.3 M0 %
Desrbyosrnka 10 .77 2314 10.0 #8 -4
Drakomia 13.7 1.186 1084%1 9.6 FE 0
Philomola 31 .6 2 356 23227 @.5 KO 2
Juklla 13.0 1.012 g8 K221
Polyxoe 2.7 2.032 ¥.3 0
Egaria 12.3 3,350 183040 5.7 ®4 14
Mathilde 13.6 1.403 #.1 *
Frigga 12.2 1.57d 146387 B.1 KO 22
Protogoneiald 0 2822 iL.6 i
Blaktra 10.9 1.622 9.9 22
Julis 10.5% 1.566 35208 @.4 - AD 3
Chaldmen 1% 5 2.024 145293 9.1 FE 21
Chaldaos 13.5 2.024 1452938 0.1 ¥6 21
Thiskme 13.2 3.687a @8 ]
Aok 14.2 3.38] . 10 & 1%
Hanon 14.9 2.828 56451 8.9 A8 7
Engaonz=a 11 8 3. 894 160 = |
Valentiae 13.0 1,865 L10030R 9.8 O 1
Valentine 13.0 1 8BS 1100308 12_4 1
Bolisana 14.2 2,154 B.B- R B
Pretoria 13.5:2.837 "56031 6.1 X0 2
Hyua 121 F-T1e if.8 1B
Thi ake 132 3.596 “PEY75 B:9 F@ 9
Hindmad 13.6 2.209 111850 P.1.G5 4
Lo B (T 15,0 .56 LEIREZ B.3 WO 29
Palaktia 11.8 1.109 10.0 FS 3
Daphne 15.0 2.554 10.5 L]
VENUS -5.6 U840 184255 B.7. K8 1%
Daphane 13.0 2.942 IL.0 ‘B
Pallas 10.3 3.281 10.2 149
Pariana 13.5 2.065 11.4 [¢]
Lato 10.1 1.419 EEz 2
Deiphoabus 16,4 5 5AE FO7SED $.1 RO 16
JUOFITER -2.3 4.663 8.7 20
Pallas 16,4 3 340 11-48 is
Eckrate 12,6 2-149 42575 7.7 e -9
Polyxo 13,1 7.304 3.9 2o
Bathilde 13.3 F.195 758086 R.0 ¥@ 7
Hygica 11.2 2.84% b 4 G- L
Lataba 13 .8 2.060 ‘ROG4S @.9 GO 22
Vesta 6.5 1.521 2. 1
Trua 13:% 3886 0.4 B2 11
Enlliope 1202 2.430 39609 @.5 F3 11
Hoborta i8.9 4. fo7 YEesz 3.9 AS 8
Edith 183 3.20% 182754 8.8 K! 19
WEHIE -3.9 0.737 188308 7.8 A0 1%
Parthenopa 9.5 1.388 1Z2.% 2
Dusride 119 3.173 112 149
Alands 12.5 2,438 15.8 q
Beamauaa 12.5 2.547 162681 5.3 ¥5 15
VENTS =37 0,711 188857 3% PE 1)
Daphne 12.79 . 6RE 0.1 B
DaEphTe 127 2.663 8.7 B
Della 16,9 2,813 38033 7.6 P00 @
Fallas 10.% 3.530 124551 1.4 1= 19
Bruchaaliald & J:D%! Bge37 2.4 GO 8
Fidalic 14.9% 2,497 98737 6.5 G5 8§
Daphne 12.7 2833 11.58 fr
Haddn 14.3 1847 1.5 82 8
Diomodess 15.27 1,031 3BS5840 7.2 P5E 3
Diomedes 15.2 4.031 385648 #:6 RS 3
Mathilde 13.0 1. 306 16.1 @5 3
ygiea 10,9 2,653 i0.3 &
ITeken 15.70 2,433 1e276d &3 KO 1§
MARS 1.3 1.960 186340 7.8 BO 1§
JURTTRR -2.7 %, 029 S8 23
Elga 12,8 1.533 wIe3Y 3.1 FO @
JOFITHE. ~-2.1 5,051 164156 6:6 RO 21
Elektra 11,7 2 011 10659 2.6 F8 23
GatTEna 15.7 2,617 iz.0 22
ey 136 2 012 1259270 21 E 1
Maholln 13.9 1.924 54052 B.S FOD &

H Docoltation
A {19E0)Dea. dmodnE dE
o ' ! &
53,3 =27 34 1.8 26 37.17
51,0 =38 15 4.0 34 28 22
175 2233 2.5 4 13 40
£2.0 35 B k.2 13 ‘3@ 23
42.8° (6 24 4.1 ‘4 oA 3
ET.1 10, 18: 32 35 S 2%
3.0 1258 .3 & 3% 31
14,6-1€ & 3.5 31 5% 20
B4.68-71 13 6,8 &5 223
8.2 1320 4.0 16 BN &3
ER.& =T 48 &1 '5 332 32
6.9 -21'38 2.6 B 2001
69.6 -23 16 1.4 24 32 12
ka3 4443 3.3 25 3334
16.6 -5 47 4.4 17 49 29
16,6 =0 47 4&:4 17 45 29
# 6 14298 ¥4 7 3z I3
S6:6 -27 14 3.7 2 16 73
21,0 18 28 6.4 4 17 51
4.1 -10'3%8 2.4 3% a1 33
36,4 3 52 3.3 T (2a 33
38,4 952 Q0:8 7 24 33
£.7 24 @ 6.4 4 3084
BA.2. 31 44 B.8 17 3122
35 & =22'24 1.6 ‘4 17 54
15,1 1352 4.% ;@ A3 22
26,9 112 3.517 45 28
§i3:-18 46 5.2 5 20 48
14.5% 226 2.0 20 53 29
2.4 S 3@ 2.2 13 25 24
14.8° -24 ‘1 437 B 1
E2.8 532 2.1 )4 26 Z3
11.0 432 08 24 16 8
6.5 -13%8 2.2 7 2x M
2.5 1326 1.1 314 26 16
LE.5 =32 47 7.3 4 13 &2
57,4 =18 I3 14745 EF 2
13,6 358 0.3 23 16 '8
1z.7 42 38 4.9 ' 12 23
265 -16 15 3.2 11 23 23
a.4 2057 8583 @ 325 44
lg-8 25 52 0.8 172 134 10
9.8 21 59 4.9 & .31 38
4.8 =22 0.1 88 22 3
40,1 B 19 3.6 4 16 35
24.3 16715 33 .5 .10 27
36.4 1026 B8 4 17 87
2.4 -19°54° B85 B LV 4%
183 3927 822 T3
e 8§25 04X 35 2T 13
1.7 15 4% 1.2:16 A% 314
35:1 42 54 1.8 23 33 18
27.3-=1525 3.2 B 12 29
34,5 -7 a8 ss0 7 1
5.8 o R 7 2 3932
B8 0 347 3.6.23 40 71
3.1 1631 B.4 4 23 T8
28.3 & & A:.1.20 31410
;.Y 2331 B3O8 19 e
41.32 17 %54 6.4 2 14 49
EB.x " AT 12 ¢4 Az
5.9 33 4 3.9 5 21 47
2.4 4331 B.6 11 035 34
2:4 %3 31 E.611 25 34
268 831 30 6. 23 3%
1.0 2546 1.1 46 34 9
33.0 -3556 .7 3 1z &2
1.9 -5 a1 isd e -2
4.3 -17 4z 4334 T1 3
25,2 146 3.8 4 2a 50
4.% —-17 3% 4148 28 2
4.3 -4 2% 22319 29 18
27.,8: -8 55 3.8 .4 37119
213 -3 14 4.5 @ 38 48
363 1T 26 %44 20 4T
Clecnlieantion

Posoibla Path

=70
=58
=317

6=
iisg-

~160
115
-138
=47
38
-8

132-11 12

T1

18+~

29
=29
-87

154~

&

44 46 36 -19 3
36 -84 27-122 41
32 -314 39 16 &5
46, 24-30  44-34
29 139-27 A5-35
B1-147 T1-161 61
58 T6 26 95-11

B =94 =7 =43 -4
=@ =66 ~6'-87 -3
58 8 -1 0-68
27-156- 9 133 -3
-5-184 &
-2 -23-48
30 -81 3@
=2 @72
-2 =@6=T2
60 -47 60
o

46 82
23 i1
57 72
57 =Tz
5@ -3
22-1TT-13-150

=100-19 -74-13 —47-10

=148
T8
T4
-75
79
13
=146
159
103
&5
26

g 149 19 91 -2
48 -5:91 =75 iz
4 =325 =13 &
g =33 B -2.17
50-159 34 135 -5
3 433 25 4a
§2-119 64 -87 64
61 173 13 136-28
43 128 44 145 50
54 1 0 -es-u4
26 &5 200 39 -3

=171-T73-169-T2-1E5-569

43
=113

165
“16L

3. B4 18 116 =5
69177 44-108 24
57 112 42 &1 40
21 123 -27 45 1%

Lo6+37 L1Z1-29 . 136-10

4=5F 41-42

1%
-Z1

a4
102
165
=11

13~25

3 ~850-14 =17~27
iz 533 45 4%
30 I1% 34 145 43
41 182 47-1%6 36
23 9% 75 41 14
B4~102 22 -BT-49

111-16 47-2@ -31-43

2
114
=20

=147
-5

-1e9

o
-38
~60
1311
&
Z3
-10%

T9-13

188
-58
B
=125
=31
=31
126
=Tz
= 5T

‘BE-64

Eur |
20

W &3 America;nob e Can. A3
2n-54

23 ;)

B3 12
30130

B8 28 &8
343 151 34
34 3% 20
34-105 43
28 B2 33
20 a3 -3
43 54 45
36 17%. &
39 =40 41 =17 46
22 117 24 126 28
1§°118-10 99-51
75 78.3F 60-18
24 —£3 78 -27 z0
102-22.132-2
176 42-138 4%
20 51 22 48
<JB 45 B2 1§
=@5..37 =35 398
156 T4 120 .34
152 74 12137
A3-20  —f-49
-160 53 134 30
=47 39 =25 -44
B@-52 #3-58
. hfrina, W Aala
15 83 #3111 18

IT-178
26 12
35107
3% M
I5-121

il
46
B4
25
65
&
-R
LT
L

53-34 82-38

El

106
r43
1]
123
168
135
133
114
41
130
153
50
Laa
121
128
124
55
Ta
B2
151
167
157
103
142
R
&0
120
ag
148
be
a6
87
ag
157
160
4%
107
%
7%
1]
101
124
133
164
18
£ 1
Tk
70
v
it
85
138
T4
47
111
117
35
s
a1
79
L15
1]
152
152
165
143
A5
33
as
166

Bl

-105 46 -83 51 -53 B4.302
—13-20 —-8R-28-133-37 143

a7

15 14 4 =59-24

162

M QDN

F Lollal LoMbaM LoELak Saon E1

i0%
RZ
L]
20
T4
L)
1486
156

135
145

123
130
101
101

as

50
123
10%
144
144
173
135

163
1A%
25
BB
114
118
100
Bl
13
13
151
ine
130

128
8
ag

127

128
19
iz
23

125
a8

158
43

127
1]
45

118

130

114
51

LoE

1ld

158

i72

165

105
a1

10
53

L1

7
20
7
1
17

3=
91—
aa-
75—
15-
33
28=
B s A
a-
s
Q=
1&
qw
EX
R
s
B+
B+
1i+
1%
1T+
i+
LA
2054
a7+
ekt
&L+
Ti+
T+
3+
64
e+
-
Lo+
1g0-
w7
RO -
B
BE-
ab—
Vi
54—
50-
28=
23-
lg-
i6—
LE-
e i
5_
2=
1=

G+
n+
i+
d+
5+
‘B4
Bi
164
L LT
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a5+
G0+
B
Jis
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BE+
HE+
7+
G-
97—
- .
g2 -
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Table 2. Ocoultations of
1587 M INOR E L
Date BRo W an-Diam

Sep 18 53Z¥Herculina Z17
Bep 19 S536¥Merapd 158
Bap 20 Fl Imtetia w8
Sep 21 349tDambowska 143
Sep 23 620 Drakonia 33
HSap 28 158%Fhilomala 146
Bep 28 726 Joklla 47
Sep 20 30@*Polyxo 148
Sep 30 13+Egeris 215
et 7 253 Mathilde &L
Dot 2 TT*Frigga 71
oot 2 147 Protogeneiald’
Dot 3 130*Elekixa 189
Oct 3 B9ETulia 159
bct 4 313*Chaldasa 10T
Dot 4 313+Chaldasa 101
Oct. 1 HE¥Thiabe 232
oot 4 108 Heduba L
ogt 5 559 Hancn a0
oot 8 4S*Eugenia 214
oot £ 4§47 Valentine 82
Dot & 447 Valentine 82
oot # 178 Belinmna 37
Dot 8 T90*Pretoria 176
Oet 8 44 Myma 73
Got 10 f6¢Thinbe 232
Oct 10 357 Hinpina 119
oot 11 163 Erigone 16
Gol 17 415%Palatis i}
ot 13 4l*Daphne 1R
Dot 14 VEMus AFZZG
Oct 14 41¥Daphne le2
et 15 2%Pallan 533
Oct 15 347 Fariana 28
Oat 18 EBd*Leto 127
Dct 17 1RET Dedphobns 131
oct 18 JUBPITER 140504
Dot 1B 2 Pallan 533
Dot 12 2474Eakrate 137
oot 10 ITeTPolyxo 148
Dat 20 441 Bathilde T3
Det 22 10*Hygiea 423
Oot 23 1264 Letaba 7
oot 25 4 Veata 759
Oct 26 173 Inc 159
Oot 2€ 22%Ealliope 1a7
ot 27 260 Hubarta 101
ot 2T 51T Edith 85
ek 27 WEHTTS C122R0
ot 2% 11 Partbencps 162
Dot 30 S51i+*Davaida 37
Dot 30 F0E*Alauda e
St 30 SlvHerausa b
Got 31 VERTS 12320
fot 31 4lvDaghne 182
Hov 1 41%Daphne 182
How 2 355 Delia -1 !
Bow 2 2%Pallma 523
Hoy 2 455 Deuchsalia @7
How 3 524 Fidelio T4
Bov 4 4l*Daphne 1E2
How 7 207 Hedda ]
Bov T 1437+*Dicmedes 171
Hov T L1437 Diomedes 171
Wor 7 253 Mathilde 51
How 9 10%Hygiea 429
Bov @ FE6 Iclaa 96
Hov 10 MARS L3
Rov 11 JUBPITER 140504
Roy 12 182 Elsa s
Rowv 13 5 JUEITER 140504
Bov 1% Li0%Elektra 189
Wor 16 180 Garuma az
Bov 16 G5B Carman &1
Wow 16 510 Mabella 558

International Occultation Timing Association, Ine. (IOTA)

atars by major and minor plansts doering 1957 (ocontinued)
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)
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T
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Bl5 T
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i B
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638
RAT
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360
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2348
265
1135
274
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T4
1045
224
1451
438
233
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lolg

20.08

.08
k22
.06
iz
.ol

1017
B416
LT
439
954

20 @3

o2z
09
.0p
.05
21
05

oo o oD Do o o

0.1&
0.15
g.11
0.o07

5418
452
515
208

#0058
244

6714
B2n
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454
371

531
2218
1201
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23,70

o]
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21
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3L
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3839
gz

ﬁghgﬂﬂmhaggn“gﬂﬂﬂﬂﬂﬁ

ﬂ!ﬂglhﬂmtnn

ggooygeana gans

EI“J
DesadmsbODOoOODOoOpOoOCOCODOCOREMAREHEA000OD0000 000 000NHO0O00DORBRdeea00O0DDO0000 000000

g:'!ﬂlﬁ.

Hgﬂl’ld

Motion
“day POAL BRO He
.

A1

154
214

L1153
248
-Da2

197
7

398
.pea
188
Jae
158
.13e
05k
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.28l
4
W2z
~152
201
-1 1
143
130
254
28D

a87

207

114

18z
-ioli
-148
225
-21%
208
-20%
036
230
-313

188

78
G2
~213
s34z
-318

358
184
ZX7
[LE-

JES0
=F 1]
P B |
-3a2

034

A0
-100

174

+R52
el

294

-
C2RD

131

131

251

-117
284

753
107
Z16
111

- LED

iam
120
+3z

1R
EELT
L1
L
267.
252 .
i5a.
LG -
111
187
254.
a7.
214.
a.
182
18z,
i19.
R4,
%
Za1.
251
251,

112
269,
177
2566
106.
in7.
109,
wg .
25
100,
269,

23,

185,
11L.
% A

0.
il
113,

237
2587 .
246
266.
iR
T2
ang.
T2

L]
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International Occuftation Timing Association, Inc (10TA)

Tahle 1. Ocsoultations of atars by mmjor and minor plannts during 19%7 (conciuded)

1997 Universal PL A R B T a8 T A j=3 Gommltation Boanikble Path El H 0 & W
Dats T i T m A AT RAD Ho m Sp B.A. (1950) Dec e dar df F Iollal LobLad LeELWE Sun Bl §0nl ih =]
h mm v w h o om o ] T IR A -

Henr 17 7 432-80 Lmtatia 1201 2087 THON4 D X P OB B.5 21 35 3.0 35 104 30 (Alaaskn,¥Yokon Asetied)?s 115 30 50- all
Wew 20+ 8 2-37 Galatea 12.6 1.675 10.0'% 6 45 8 17 20 2.8 37 56 20 —43 0 -33-712-147-35 13F 3T 66— slloW
How 21 18 7 MARS 1.3 2 000 187245 7.% PO I8 338 -24 24 147 & 1 =13 &% -9 41 -4 44 40 133 52- pnooe
How 21%318 7=27 Flora 9.2 1,182 9.7 4 11.3 =8 2 ©0:52¢ 3512 32=-55 B4=17 &7 9 120 l46 &52- &« BTE
How 22 11 17 Mernausa 12.7 Z.B26 11.65'@ 20 1.5 =15 13 1.5 4 10 30 102 17 118 21 137 26 60 144 46~ none
How 22 Z0 34 Comacing 14 4 3 225 9.2 KD 21 408 =12 28 5.2 T 18 33 =12-3% 1I3-33 38-27 B3I 164 47— none
Werr 23% 2 39-58 Daphng 12,37 3R0 10,8 6 BS .2 1 54 1721 3%19 53 75 =25 31 -1 0 132 &0 &0- = MW
Wew 24 13 1 Ranike 13.2°3.434 8. € 18 240 -100 7 3.8 4 5 30 64 33 7§ 38 85 40 37 87 27— none
Wew 24 313 18-40 Hevtha 12.3 1.764 5.5 B0 B 358 26 2B 2.6 10 .32 31 =114 19 176 35 103 15143 B0 27— «lTSW
How 24 18 22 JUBITER 2.0 B.227 .9 5060 21 10.B -17 13 3178 29 2 Eur, e Africa,aw Aaia T3 134 E6- none
How 24%1F 21-3& Daphne 12.% 2.372 11.8 B Bl & 146 1.2 20 34 1% =168 =1 148-280 @7-5%55 133 78 26— al40E
Mow 25 17 57-64 Bcho 12.5 1,987 8.7 22 §7.5. =& 22 2.9 K 25 47 -5 33 29 43 71 54 100 150 18- nome
How 264 0 28-35% Fidos 16.1 1256 if. 4 G0 2258 1B 21 0.6 17 34 16 {Yukon, Alberta)?s 1597 156 16- none
How 27 15 38 Feligitas 13.8 Z,433 164357 3.1 2 21 20,6 =18 30 4.7 4 12 37 eaatern Buropets T2 01 E— pnome
How 28 12 15 Chaldaes 14,3 2. 704 1645672 9.5 KEZ 21 46.3 -11 14 4.8 5 1/ 32 B85 1€ 113 22 14% 30 T 4@ A- pone
Howr 23 7 4d4=-46 VEHDS =4 .1 04894 1BB3ZE 6.0 A5 189 33.0 -24 &0 1065 12 1 186-Z1 17H-14-166 -6 4% 54 1- none
How 28 11 0 HEPTUHE B.D 30 TA2 1EBTST B.2 ED 19 B6.8 =20 23 2022 44 1 e Asia,Indon Anstral. 51 LR 1- none
Herw J91% 40-T1 Thalia 9.5.1,202 77068 9.B 20 &5 13.3 28 21 0.8 12 24 1€ 1B5 2 9€ 39 -11 26 167 162 34— aone
Des 1 3 01 Buanns 1ALL 2842 8.4 EE 21 3.0 -14 17 4.7 3 11 49 -153 28-133 38-108 47 73 €0 1+ wildewW
Dec 2 0 26-44 Heoptolemrmal&. 5 4.278 g 4 1435 -7 &85 71 8 38 73 28 -4 =37 14-11€ &2 129 105 A% w 3IW
Does 2 5 11-30 Catrioma 13.1 1.414 26053 8 7T AD A 3.0 50 4 4.4 €& 35 61 ZB-28 «B% 2T7-150 18 149 148 54 mone
Dz 2% & Hl-T4 Euryness .8 1.007 83528 7.5 80 4 23.3 15 25 2.4 ¥ 27 22 "]‘_5'1-1-—141"15 14i-44 173 148 B+ wlelE
Dec 3 7 22-31 Dika 14.5 2.358 lq.ﬂ B0 10 28 % 26 57 3.7 6 I3 43 AE-Llow: (edPemes, Svalk dPa 103 137 124+ nope
Dz 3%27 5d Rercullins ¥1.7 3 803 169113 .0 K2 20 15.1 -26 23 2 & & 11 24 ~-81 31 -74 35 -65 40 39 10 16+ all
D %12 7-25 Artemis 13.1 1.9295 134036 6.0 B9 6 56,0 -8 20 7.1 11 24 23 -BL 47-1%8 4 1Z0-21 135 147 21+ wldSE
Dec 4%14 12-32 Galatea 12.4 1 601 8.8 5417 17 0 2. 614 F6 15 -116 36 159 40 B4 22 151 157 22+ wlODE
Daa 5% 3 40-58 Anrara 11,8 1.988 138 & 7,6 3% M 0.8 18 25 14 4 B -46 34-176 14 188 134 3T+ w SPW
Dec 7% § 31-49 Dembowska 9.7 1.790 76508 8.6 A3 4 22°1 29 41 1.412 23 38 -60 -2-135 20 345 -2 170 B2 Si+ wllDw
P B« 2 29 Baobericial2 6 2 445 S.8 2z 59,8 -26'14 2.7 7 43 19 27 23118 35166 51 A1 2T &0+ a1l
Dec B 20 14-2€ Hygiea 10.5% 2.4585 11.% E S0 25 13 9.2 28 20 B 145 40 45 54 -34 29177 71 SB+-w TEE
Dog & 18 10-24 Alkaata 12,371 964 i0.5% d Too@;a 18 17 2.0 8 2T A% 1AT-27 @E-ZE. AD-82 1EKF B4 7B+ WlOLE
Pwegs 10 11 12-20 WEHUE =d4.,F 0O 418 §.8 20 4.0 <72 28 1738 18 1 Rustralis, Todenssia,PI 41 927 @44d all
Dac 10#1% 26-35 Daphoe 12.0 F-218 11.4 E 45 3 0 59 1.3 315 23 18 159-30 114-40 56-49 148 60 B85+ wliLE
Do 12 13 21-28 Luoins 13.6 2.580 8.6 o 5.8 -13 34 4.9 @ 22 27 A3~11 104 18 139 %6 97 €3 97+ all
Do 17*19 &-17 Hektoxr 4.9 4,473 45368 B T F5 2 11.1 34 23 6.2 20 .35 2F AT0. &l & 7% -27 32 138 32 PEw alil
Dec 13 22 47-51 Thalia 8.2 1.168 i, 4 5715 2&_ 3¢ 0.2 12 2215 114 46 51 72-140 75 173 8 100+ all
Dac 14 10 3 Hilda 14.% 4,132 2.5 12 24.6° =9 8B 4.8 7 17 34 120 27 -94 19 -68 & 73 103 j00- all
Dee 15 1 34 Carsa 4.1 3.061 1i.4 22 51.4 -18 18 ©.1 3% 14 & (e Alaska, Yuksn) e 15 1316 29- npene
Dac 15 33 26-34 Oatanina 15.8 2,942 118054 £, 3 M4 7 485 3 34 8.5 4 25§56 -143-41 168-46 115-51 R43 22 87- all
Dec 17 1 &-23 Brunhild 12 .4 1. 4BS a.a T A5.8 26 & 3.4 7 33 44 @7 B9 -1 T3 -56 48 152 11 no0- o STW
Deo 19 & 31-43 Hygiea 10.& 2. 506 1.2 5 0.2 24 L3 0.4 3% 2L B T 42--271 26-102 25 170 &9 & o S54W
Dec 20 18 B0-62 VENUS =4.,3 0,362 S0 g0 20 18.7 -20 2 imis 3T 1 =A -5 a a T 4 34 137 El- npone
Do 21 © 35-4§ hralnak 13.4 3. .005 2.9 A25.8 15 3T 3.5 7 20 29 F3=36 «2E~10 -85-13 1SA 10Z SH- & LTW
Deo 231 T 11-27 Bolisana 12,6 1.5B8 13.3 5 3.6 25 8 005 3 F1 g2 -27 20108 41 162 27 176 AT SE- 8l1lW
Dec 22 B 15-14 Falypao 13T 2 370 1i.4 ¢ 12 -l-ﬂ_.]. -2 48 2.4 5 1329 -11% 0 -9 -3 -65~10" T@ T Ae- all
Deo 22 23 459-59 Basnta 16,8 2 3E) L1998 7.4 Ee O 221 13 3@ 9.3 3 2 89 50 23 44 25 2 18101 169 40- none
Dec 25 I 14-55 VEHUS -4.3% D 329 2.5 60 26 21.6 -18 27 5401 S0 3 -73-40-1714 17-108 23 31 8Ee E2- none
Deo 25 18 19-38 Bruohild I12.31 1.452 lo0.2Fs 7 32.4 26 5 1.5 § 26 43 173 36 53 Bl 10 28 142 115 16- allSE
Dec 26 9 59-6) Kolga 13,2 1 821112393 9.5 K0 § 2.0Q 5 33 1.7 5 25 52 -4€ '50-143 53 114 73 185 15& 12- nono
Do 2T% & 38-54 Mippomia 21%3.1 1_455 111845 5.5 B3 4 25.8 116 7.5 4 2& 57 -44 12 -5) 17-130 a5 144 185 T- none
Dec 27%15 20-43 Garmania 212.2 2.203 G0 B T14 4 20 30 2.4 1F 22 19 =143 16 137 31 54 14 1868 142 5= alElw

Table 2. Starn with Significant Angmnlar Diamotcrs

159 FLARET 5STAR STELLAR DIAMETER
Date  Wo HName SALDHM I m'S m time  4F

Jon 2 2 PFallaa 162 41425 0.39 V9B TR 2.4
Jon 16 1M Maria 164249 0.5%6 1954 356 3.0
Amg & 335 Roberta 128729 0.Xa 141 &0 0.6
Sep 3 28 Aphitrite 158462 ©0.5%1 2078 64 5.5
Sap 16 906 Repeolds TEEOST BL.25 0 426 55 1.4
Sep 3L 13 Egeria 183040F I .41 3434 86 5.5
Qut 2 253 Habhilde OHE #0577 0.15 194 57 0.4
Oat 22 10 Hygiea 166 G2411 p.09 185 T 0.6
How 1 41 Daphno 016 G283 0.24 464 53 1.4
Rowr 2 2 Pallas E24651 0,695 2423 90 & &
Hew 17 21 Tutetia Teeqaa 010 154 57 0 &
Heaw 20 74 Galatea L3 1884 0.22 264 HE 1.4
Tes 15 1365 Datanina 1lE0%4 2.44 5108 437 15.4
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International Occultation Timing Association, lne. (I0OTA)

stars by major and manoer planats during 1997 {(consloded)

Tabhla 2 Docultations of
1987 MINSR BLANES
Dot Mo, Wames  km-Tiam, -/ RSOT Type
km
How 17 21 Tutebis 5% 0.07 335 MW
Bow 20 T4*Galaten 123 0.10 435 ©
Rov 21 HARE G782 4,868 v
Howr 21 B*Flora 141 0.17 401 5
Bor 22 51 Homansa 1aT 0.07 E13 CO
Bowr 22 489 Comacina 144 0.08 727 C
How 23  Al*Daphne 182 0.11 g2 ©
Bow 24 LAE Bunike LES 0.07 736 ©
Bov 24 135 Haertha A2 0.0 280 M
Bowr 24 JUPITER. 140904 18 .54
Bov Z4  dl%Daphne 182 0.11 850 C
Rov 25 &0 Echo 6L 0.04 1443
Bov I8 37%Fides 112 0:12 336 3
Bow 27 109 Felicitaa Bl 0.0 260 GC
Bow 23 313 Chaldaea 101 '0.05 353 C
Howr 23 VENOS 12220 34.09
Howr 20 WEPTUNE 50184 2.25
How 29 23%Thalis 111 0.13 3Fa o
Daz 1 3759 Huaenna 96 0.05 3I0E B
Do 2 2260 Heoptolemma 25 0.03 501 DTO
Boc 7 1116 Catriona 40 0.04 T4
De: 2 TEVROrymoms B@ D .0F 144 5
Dex 3 53 Dike T2 0056 247 C
Bes 3 S32*Mercmiina 217 0.08 1267 &
Dz 4 LOS*REbemis I23-0.09 477 C
Des 4 T4tGalstes 123 0.11 441 ©C
Dec 5 G4%Aurcca 212 0.15 1162 CP
Dz 7 349 Dembowska 143 0,11 &RE R
Do 8 T76*Barbaricia 183 0.10 783 C
Do & 10 Hygiea 29 0.Zq X9ET T
Dea 9 124 AMkesto 79 O.06 2E4 s
D 13 VEHTE 12220 40.46
De: 10 41*Daphoe g2 0,11 TR C
Dec 12 145 Lucina 13T 0.07 582'°C
Dac 12 624%Hektor 234 0.07 Z2420D
Deo 13 23 Thalia 111 6:.13 3238
Dac 14 153 Hilda 17% 0.06 1178 P
Daw 15 1 Caras 833 0.42 10876 @
Daes 15 1366 Oatanina 45 002 148
beo 17 123 Broonhild 4% 0.0% 206 8
Beo 15 10 Hygiea 429 0.24 2382 C
D 20 VENUS 12220 47.86
Dac 21 404 Rmainok 101 0.07 384 C
Dec 21 178 Belisana a7 &.03 T4 B
Pea 22 53 Ralypan 119 407 336 ¥C
Dac 22 1288 Santa 35 a.02 BE
Doy 25 VENUE 12220 51,27
Des 25 123 Brunhild 49 04.05 106 S
Duz 26 151 Folga 51 0.04 1258 XEC:
Das 27 T2T*Hipponia 37 0.04 &7 DT
Dec 27 Z41%*Garmoanis 168°4.11 W88 CP

COoOoCoCOoOoD0o0900ee0IS0000deoeReSoEaodoooooooCoodoosSoDoOD o

Motion | T R
“fday FoA BAO Ho DM/ID Ho D
-

9L

L163
182
-389
-159
i o 3

412

52
.14
Az2é
.18%
J10E
352
256

TER

Lo27
248

a5z

-0a3
156

241
1a2

P

153

181
B2
.2210
L334
203
S172
- 350
187
L1689
-0E8
.2R9
(191
261
2134
L1864
S196
Land
&7
fi-3-F4
Sa23
170
224
-212
-154
208
2049

250.9
B5.9 197148
407
856
83.3

530.5
5.4

278 .6
2.2

233.8
4.2

2845
61.0
82.0
5.8
78.3

292.1
2.8

300.3

3173

251.8
BL.0
801

234 4

265.5

2807

268 B TESHE
a7.4

aez0

713
5.3

2574
it.o

2285

287%.3

116.7
56.4

264 .6 116054

270.2

2602
a7.3

z00.9

270.3

1068
84.0 91945

5.1

2658.3

281.5 112393

308.6 111845

270,58

164557
1646572
lgaizeé
188747

170ER

L b
39289

1ES11%
134036

55368

A4 T2.7 TesE4 M BE407

L1 1864
H 265761
M 182000
15 2401
M 230287
01432148
M 718286
M SE4ZF
M 22611
OLAB2E52
7 581
118255
28772
230387
270015
270539
94722
ARENEYL
183823
uleh: e
118480
1 425
270948
FES 1181
13340104
24281069
n 3ee25
W Z74531
18% 1520
bt | w1
M T35S
Gl4@1L3@
M2 a474
M 67054
CROD 4850
M 105501
638 232
M L53472
+26 1630
18490751
M 237333
M 11%317
CED 5447
L2 238
H 116542
¥ 1IN
H 97718
M 148487
FER 1123
L 577

EEEZEIEDEERERD

Occultation Newsletter, Volume 6, Number 15, May 1997

w
h
k|
f
14
18
11
Ll
)
12
3
16
is
11
L]
15
12
7
it
16
2
(+]
L
10
7
22
1z
14
3
B
7
=0
13
11
17
13
19
2
10
1
13
1
o
18
2
k|
k]
23

.

14
1a

B
15

T

g

59

16,

5
4
15
30
10
58
217
ia
25

57,
28.
36,
2.
a7,
57.

59

a9,
a5,
24,

FAMBAUWROHBHAUWIMANNNEHODN SR AR RSN TH AR N DN EwS066-28 0

s

bl
A O S R © AL . . e R R - T T R e P I L R Y

B Hin. Geocantrio

sap

.53

138
S0

.5d5
41w

438
Z 61

e
. B5H

L

-3as
il

il g
SEH
418

.AES
438
(&M
FTH
- v
o

S

-GEH
T1H
14K
ZTR
D88

5 B

-0zm
.T2E
.878

a5s
485

-238
R L

B3R

13N
.a4am
JARE
-41H
819
-Tes
278
S5O
. 85%
JT2H
SHOR
Ut
-1sw
SB5H
TIH

Apparent HBphem
Theez

5

=g EEHEAEEgdr g EMEEy STl g n IR E R R E R E R E R R B EEuE SR RN

BN
m

h
&
L
iw
o
20
21
&
18
[
21
&
23
2
21
21
19
19
5
21
1
L]
4
1a

i ]
R R -}

Erurhiun

By

[

L
ST RO B LT R - T

¥
5z

41,
13.

d.
43.

57

26,
az.
13,

57

0.
28 .
23,
8.

35

50,
16,
ag.

E
5
!
7
i
4
7
&
g
+
1
L
4
3
3
9
E
2
&
9
T
o
B
g
.3
B
B
3
£
el
2
1]
]
[+]
a
5
0
1]
a
7
i
4
a8
&
5
]
3
3
&
a
Z

21
17
=24
-8
=1%
=12
1
=16
26
1T
1
=6
18
-1B
=11
=24
=20
25
-14
=1
0
158
26
=26
=8
18
35
z8
-25
25
18
~22
o
=13
34
28
=g
=10
3
25
24
=19
15
25
=3
12
~18
a5

20

26
16
21
46
5
i
a0
5
25
1
43
T
33
18
1
43
13
24
4
41
"]
31
42

~14

24
5%

4
47
ns
16
13
20
46
18
37
a8
23

17
59
57
52

11

o

53
58
a2

3

Sauroe

Caffinib
MPC2ATIE
DEZLO

HPCZA00 4
Goffindd
FoffinE7
MPC22IARS
HPC24545
HPCZ408S
DREZ200

MPCZ2ARS
Eaffinde
Foffinld
MECZA2Z6
MPC2454%9
DRE20R

DR2OD

Goffinds
MBEC2E0RE
GoffinAT
MPLT 8459
BafFinga
MPCL5525
Foffindb
Geffinkd
MPC24TIE
Godfindd
Galfing2
MEC1947T8
MPCI4219
Goffings
DEzDQ

MPC2Z 385
Goffinid
Goffinil
Gaffines
Goffindd
Goffink2
MPCLER 60
Gotfingd
HEPCZ4Z1S
nE200

FoffinEd
HPC15472
GaffinkY
HPCiSGRE
DE200

GofEindd
GoffinSd
HMEC2E1ET
HMPCZ40RS

i)



International Occultation Timing Association, Inc. (I0OTA)

[] ‘ -
I3
“ Tl ﬁﬁ
ERER) Y
o 4 i
e A
vy
s b
ot a
I, «
L
':- -l
=L r;‘l f\h
eV 3
acl
oy [ 4
% i ~
[
., ﬁa
A E ;
. AT e @ s
=) %..
L
) gg
(P
-?
R H=
=)
A
o (=
¥
' 'E '
[

370

Ccenliation Newslerter, Volume 6, Number 15, May 1997



international Occuliation Timing Association, Inc. (I0TA)

(e

wltation Newstetier, Volume 6, Number 15, May 1997

37



International Occultation Timing Association. Inc. (IOTA)

372 COcenltation Newsletter, Yolume 6, Number 15 May 1997



International Oceultation Timing Association, Inc. (TOTA)

IOTA Occultation Predictions
David W, Dunham

1O A members who wani them should now have 1997

predictions of lusar grazing and tolal ocoultations lor

(e region, and local circnmsiance appulse predictions
for planetary and asteroidal oceultations, [F that is vet ihe case,
vontact the graze computor given Tor your region listed on p 8 of
the 1997 Grazing Ovenltation Supplement for vour hemisphere, or
IOTA or [OTAKES, or me. In that tist, the telephone munber for
Henk Bulder is incorrect; it should be 31,1722, 11870, Alsg, the
e-mail address for Andrew Ellion in the UKL bas been simplified
10 ajo @ compuserve.com.

The praze computors will ty lo supply you with the
updated predictions deseribed  below wanally ouly if you can
receive the prediction files i 2 zipped. attached file, as described
on p. 9 of the 1997 graze supplement. However, they will supply
thent ypon request mn files on an [BM-compatible diskette if vou
can nof casily recenve attached files by email, and they will be
printed if vou do not have free access 1o a PC and printer,

A few more graze computors are necded to help compute
all TOTA predichons for some arcas: pard ol the problem with
distribution of this year's predictions has becn too much work
bemg done by too few people. Especially needad is help with the
predictions for western North Amenca.  IF you.are interested in
helping, have an THM-compatible I'C with math co-processor, and
can receive relatively turge attached files by comul, please contact
me. The graze computors now also generate and distnibute
predictions of total lunar occultations, and of local data for
appulses by major and munor planets, as well as of lunar grazing
occuliations
Total inar occultations: By the tme von recerve this, Twall bave
disiributed 1o alf of the graze computors a small computer program
called IOTASTA that creates a file m the sies.dar format needed
by the OCCULT program trom the file of stanons that is nsed by
the GRAZEREG graze predwnon progran.  Thas will make it easy
for the prave computors o penersle total lumar ocoultation
predictions for all TOT A members with QOCCULT. However, the
CGRAZEREG station [ile docs not inchide the welescope aporture
neéded by OCCULT, so il von want vour QUCULT total
occultation predictions to use an gpermire other than (he defauli
value of 20 cm, send the value vou wint used 1o your grare
computor. The OCCULT predictions include lunar occultations of
major and minor planets that are no longer imoheded i the PC-
Evane predictions  1F you glremdy have the latier, whick have
stellar data that is at least as comprehenzive as that which can be
peperated by OCCLILT, your computor may send you CUCUE
data only for the lunar oceultatitng of the plancts. | have pot lad
a chance to complete a program o coovert (e PC-Evans siation
and observer information files 1o the OCCULT sitesdut forma,
barl with the EYTASTA program, that might nol be necessary 11
i certainty more efficient for the computors o work with enly one
station file, the GRAZEREG station file (a change to that file thal
we hope to make will be to melnde the obsorver’s felescope
aperture in ¢m. probably i place of the cprently wunsed
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spectacular travel radms). So for 1998, we may stop using both
P{-Fvans amd its associated station and observer fles. In order o
efficiently generate the zp files for e-mail transmission of all
predictions, the QOCCULT-produced prediction file will have a
narme suoh as brocoli2Z2 997, winch wonld b a code for B-region
OCCULT data for station 22 (mumber w the TOTA station deek for
the Tegion) for 1997 “Broee022” would also be the lirst 8
characters of the name of the location given i the OCCULT
prediction heading, followed by the lirst several characters (but
usnally not all of them} of vour actual location (usually cily) name.
Grazing occubiations: Basic miormation 15 included m the
hemispherio grazmg occultanon supplenrent distributed wilh the
last tssue. The latest version of the ACLPPE program new (as of
lhe start of May) hsts a1 the top of cach profile “IOTA 1997
MAR2 ACLPEP WITH 1997 MAR 14 OBSERVED GHAZL
DATA™  Previous versions of the progeam only identified the
imonth that i was crested. and only startmg with the March version
i5 the date of e obsorved graze dataset also dentified. important
now that we wre adding observed praze data to correct varions
errors. In peneral. we will not provide updated ACTPPP profiles
lor 1997, mdess it isrelatively casy to do so as part of a predichon
update disiribution lor other reasons, such as described m the
sectioms ahove and below: So at least i voo can receive attached
liles Iy e-miail. you should have by now been provided with a mew
lite of ACLFPP profiles with the shove dates given at the top, and
possibly with & later version of the observed graze dats. 1 vou can
not receive attached files by e-mail. you will be supplied by your
verupiitor & new file of ACLPPP profiles upon request if you plan
am expediton for 4 grave mmder eme of the following circnmsiances:

i the ACT.PPP chserved dataset is carlier than 1997 May
{or no date is given at the top for the obsarved data), “ZC 1821
(15/25/80" s one of the observed mrazes listed al the boflom. and
the graze profile includes the Watts angle ranpe 180.0 to 1808,
Wi 8 newy profile s needed, or you should ignore the “mountain”
that ppetrs in he described Watts angle range. The observations
an which this was hased arc about 13 too high and will be
remmovied from the observed graze datuset for predictions computed
i May and later

i the ACTPPT version is earlier than 1997 MAR 9 and
yout it b observe o graze of ZC 1029 (26 Geminonan), then you
o a new profile. Only the 1997 MAR.9 and later versions lake
o accoinl the sipmficant known eroor o the declination of this
star (previous grazes show that itis about (073 south of its cataleg
position, so that the graze shadows compnted with the carlier
versions are about (1.5 km joo far sonth), Also, if vour version 18
garbicr than Mar 9 and 2C 1029 55 oue of the stars bisted for used
observed gravesal the bottom (for a graze of any star), then you
ulso need a new profile.

IT the ACITTP observed dataset is carlier than 1997
MAR 14 (or no date i3 prven at the top for the observed data).
L0 9T U017 15 one of the ohserved grazes listed at the
bottom. and the mraze profile weludes Watls angle 1834 and
F83.6. the profile at those pomts will be plotted about 174 too
gl Tlus crioneons dataset s been removed Trom the Mar, 14
version ol the datasct
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I the ACTLPPP version 15 carlier than 1997 MAR. . then
vou should make the correction {or southern Cassini-region
waning-phase prazes mentioned i the lower leli side ol p. % ol the
1907 prase supplement, and vou should ipnore 8 “mommiain”
around Waits angle 182 - 183, especially when observad data for
a praze of 70 2072 are hsted at the bottorn (that 15, the “mountain”
1o that area is too high by almest 17, These problenis have been
taken care of if observed data are listed at the bottom for “£C 2771
D227 or “ZC 2771 520297 This is the 8 Librac graze
observed m Europe; and for which a new profile by Henk Bulder
15 primted on page 377, s dataset will be updated to melude the
more detailed information of thal profile m the 1997 May update
1o the observed geaze dataser.

Observers are reminded that the UTC tune, and the

lompatude and laptude gven at the bottom of cach ACLPPE profils
are for a standard pomt m the predicied timit used to compute the
basic profile mivrmanon. and not for the powt m the predicied
i closest 1o ther locanon  The standard pomi 15 often many
degrees of longitade west of the closest point for the observer:
However. the unportant thing is that the profile has been adjusied
to the Watts and posinen angles of centeal graze tor the closest
piint 1o the observer, so it 1 valid lor his regon. m spite of the
lecation and time informanon grven, The posttion angles ol central
graze never differ by more than 17 from the standard point o the
closest poinl.  The standard poant 15 generally osed Tor nuany
obscrvers until Wie central grave PAL difference exceeds 1, then
a new standard point s computed. o a fuiure version of the
program, either the coordinales and/or tine lor the standard poimt
will be labeled a5 such, or just climinated to dvoid confiision.
Local circumstance appulses: By the time vou réceive this. vour
graze computor will have been sent 4 final version of the 7997
input dataset of occuliations of stars by major and minor planets
They now inclede SAC numbers whenever these are available for
thee star, and prediciions of the separate components of double stars
are now @ven, Also, mproved data for some stars have been
used: see the separate articls by Ldwin Goltfin aod wvself about
1997 predictions of asteroidal and planetary ovculiations. Fven
when there are o new updates for the star or asteroid, there may
be a small change i the prediction sines the formmila for AT vsed
by the program has been updated,
Errors in X794 Some erries in X294 star designalions were
coareeled m PC-Fvans tolal occultation predictions distributed
February 1997 or later, as mentioned on p. 311 of the last issue.
Ihe errors may exist in PC-Fvans predictions computed before
then (but | found that none of the stars m gqueshon actually were
ocoulted al my location pear latide 3% durmg 1997}, as well as
other programs thal use X795, meloding GRAZEREG graze
predictions and OCCULT version 4.0 and gher versioms. Only
a few stars are myolved.  The corvections can be found on [0TA s
“skvonet” web site and will be pubhished m the next ssue. 1

More Web Sites for 1OTA
DPavid W Dunham

any valunble web siles were listed on papes 339-341 of

the st ssue. - An mportamt site that Kevin Krisciunas

told me about recently 15 the USA mappmeg site
hitp:iwww.etakguide com/#FindLocation which will generate
a detailed map given any address or strget miersection m the
conintry. But most mportant for [OTAL it will also grve n rather
sccurate longitude and latiude for the address. or for any pomnt on
whichh 4 cursor arrow is set on the detaded map. Our tests of these
coordmaties show that they are aceurate to about 27, not acourate
enough lor reportme lunar occultation timings. bul good <noygh
for reportimg asteroadal occultations, and for all predictions
Residents of the 118 A should enter thew addeess to check thear
wap measements. | was surprised o discover with this site that
the longitude for my ohserving location in Silver Sprang, MDD,
where | lived from 1977 to 1988, was in cror by 12" A
remeasurement of the 1:24 000-g¢ale LS. Geological Survey map
of the area confirmed the Frak position withm |, That sold me on
Unis site’s valoe. Adso, e database secms W be viery up-to-ate,
including streets m my neighborhood that were lad out only 3
vears apo. Cmie drawback 1o the site is that il does nol give heighi
abiove sea level, so you still need the detailed topographic map for
that, as well #= for measurmg coordinates aceurate enough (o the
nearest 17, that s, within 2075, of longiude and latitude) for
reporting lmar occullation mings. There is 4 pood discussion of
this site, and of other mapping sites. by Rob Robinson on TOTA's
main Web site st htipa//www sky.net/~robinson/intandx.htm
The Fiak coordmates might be more accurate than 2" if they are on
the WGS 84 (GI'S) system. or perhaps on the 983 North
Amertcan Datuny, that could explin the differences that we gel
from measuring the maps to give positions on the 1927 Norlh
Amencan Datem An wmguery to Erak when we get a chance might
resolve s, Il anyone knows of any sites like this for other
counines, please let me koow and | will share that m & futnee £

Mot mentioned lasi iime was another TOT A site. Robert
Sandy's site at hitp:www.sky.net/~grazebob/index. hitml wlich
wchides many reduction profiles of grazmg occultations. as well as
other nseful predichion and observing mformation. [t also has an
mage of oue of the best photos ever made of an oceulianon. taken
by Bob of the 1978 Dec. 26 oceuliation of Veons by the 14% sunlit
waning Moo, 11 is diveetly oked to feom the mam [OTA site
mrntained by Rob Robison, which s why 1 did not melude otm
the article m the Last ssue. [t does have one important dem that 1
NOT linked to anyiling else. nnd lence = -available ouly to O
readers—-replace  “index htmt” m o the URL  abowve  wiill
“oceman.zp” and vou have the downloadable ip Hile containmg
an ASCH version of 1OTAs draft observing mannal. as noted in
N (vol &, om0 13, pg. 278, Janmary. 1997),

There wa ok to Fred Fepenak s cchipse (muinly solar)
web site from the main TOTA web site Fred has receutly
comprleted s mew web site fir this total solar wclipse of 1999 Angust
I Ihe TIRE s hitpr/iplanets.gsfo.nasa.govicclipse!
TSEMYSTSEIY S himl [his celipse path passes imugh
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Farope. the Middle East and lndia. The soe moludes many maps.
tables. weallier prospecis. and other milormation.  There are also
strnetions for ordermg he new NASA bulletin on this eclipse,
The  URL  for  bred's  mam  echpse  site s
http:iplanets.gsfe. nasa.govieclipsefeclipse.himl

Ovidin Viduvesen mlomis us of 8 web pape aboul the
1999 solar cclipse in Romania.  bttp:/iroastro.astro.ro. The
central line crosses Bucharesi

Uhe lost issue meorrectly listed the URL for the AAD
Lunar  Ocoultations. Homepape The correst URL s
hitp:/fwww.arcetri,asto.it'~luna/indes.himl. 1

Recently Observed Asteroidal Occultations
Uravid W, Dunliam

s prves wvery prelmunary miormaton aboui some
asteroidal occultanons that have been reported 1o me smee

I wrote “Hecent Resuls from Asteroada] Occuliations™ i
N vol 6, no 130 pe. 300) Jun Stamm will pobhsh more
complete mformation about them later. The observahons mndicate
in general that the nonunal predictions for cccullations of TPM
stars are prefy good . pmch better than the 170 ervor bars that we
commonly pive the predictions. These evenls usnally seem 10 be
witlim 072 o073 af the predictiion so that chances of seeing an
evenl al distances greater tan 075 [rom the nominal patli scem o
be guite small  But observers witlun this distance have a better
chance of secing the event, and are enconraged 0 monitor these
events, even when there is conflicting CCD astrometry. However,
the nominal predictions aren’f vel accurate enough for porlable
observers o travel nto the paths and have a high (more than 300%)
chance of secing (he evenl. There is good hope of that happening
after orbits for the asteroids are redetermined wsing Flipparcos
data, and those dala are also nsed for the stars, The Hipparcos data
are due to be released in June, so pnprovements in e predictions
can be expected later this vear.
1996 Dec. 17, (704) Interamnia and B.D, +33° 633, Timiogs of
this cvent have been reported from 9 stations w southern
California, Arzona, and New Mexica, A etlipse with dimensions
337 km and 321 km can be Gt to these chords. A plot and deane
details are given on [T A s astersidal occultatinn web site I
addition, timings were made by four stations from Lowell
Ohbservatory The path of the ocoullation was predicted almost
exaclly (s limat withm about (0701 by Martie Federspel from
extensive ohservations made with (he Carlsberz Amtomated
Meridian Cirole {(CAMC) on La Palma in the (apary [slands.
Some observers were misled by astrometry from the Flagstaft
{(LISNG) transt circle that gave a path 34 path-widths farther
south; so few observations were obtained across the northern half
ol the asteroid, aod pone m the porthern third of the path, Three
“last-second” CCDF astrometne predicions gave conflictmy resnlis:
After the event, lan Manck re-reduced his measurements usimg
G 17 data. and that gave a pood result. witlun abow 0206 of the
truth That showed that CGSC 1.2 data: available from the Wob (see
po 340 ol the last wsow) are reallv necded tor effectve ©CD

astrometry. the more widely used GSC 1| data arc just oo
sccurate enongh.

1997 Jan. 6, (363) Paduwa and SAOQ 77818 A S-sccond
ocenitabion was timed by Jose Gomer Castano ot [uenlabrada, near
Madrd. Spam He was pear the northern linmit since Jose Ripero
Osorie, about 20 km o the north a1 Torrejon, had a sz The
event ocewred within a path widih (0707 of my predichion nsmg
Jim Roe’s €5SC 1.2 astrometry obtamed the night hefore with his
20 e telescope at Oaxaca, Mexico. This confirmed the value of
GSC 1.2, The sctaal path was also well within a path width of the
nominal prediction.

Jan. 22, (500 Virginia and PPM 1567200 A | 5-second
oconltation was video recorded by Lessek Bendedykiowicr al
Cracow Observatory, Poland. This was ncar Federspiel's path
opdate based on CAMO data For the asteroid only: the prediction
remamed uncertain due o 4 lack of observations of the star. The
ovienl was very short relativie to e expected 9 seconds for A central
event, and the ohserver reported “strong oscillation” 15 seconds
after the reappearance Also, Rui Gonealves near Lishon
Portugal saw no occuliation, bul obtamed CCTY images before and
affer the event. showmng thal the path passed 07 L1 north of fus
pusilion, m hetter agreement wiih the nominal prediction bot far
from Cracow There have beay wo cuﬁﬁimi:ig obscrvations; the
shott Cracow event might have been a secondary extinction rather
than one by Virginia iiself

Feh, 4, (84) Klio and PPM 91967 A certam ocouitation was
timed by Celouf Mitskogen near Oslo, Norway, less than 072 south
of the pommmal prediction.  Roi Gonealves obtained CCT
astromelry at [isbon and caleculated that the path was 175 £072
north of his site: the Oslo observation shows that the distance al
Lishon was really 177 10 174,

Feb. 26, (38%6) Siegena and PPM 153989 Jan Manek timed the
disappearance al Stefank Observatory i Pragoe. Czech Republic,
but ¢louds moved m 4 seconds later. preventing a tmmg of the
reappearance.  Jfan could usnally resolve the star's companion
(PPM 133990), about 0.5 mag. Fater and 477 away. and at1he
tomne of the D (he stars were resolved and only the briphter star
disappearad; 20 be 1 95% confident that an occultaiion by Siegena
oceurred. The stellar duplicity prevented CAMOC astrometry.
1997 March 21, (377) Campania and SA0 138801 Rik Hill
and Jim MeGaha, observing at separate observatores m Tueson.
Arzona. timed the oceeltation. Thew location was about a path
width south of the wommal prediction.  Observers easd of
downdown Phocuiy ind a miss. The path muost have passed over
the western hall of Plosny, hul nobody observed there Some
observers were nusled by CCTY asteometry hat wdicated the path
would be a lew path widths southwest, along (be southery
California coast. where no oconltation was seen, |
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Venus and Jupiter Double Occultation
[sa0 Sato
salooisiaice nao.ac,jp

ear colleapues: A very mieresting event, simultancous

lutear occultations of Venis and Jupiter, wall be seen from

the: southern part of the Atlantic Ocean near dawn on
April 23, 1998, The event will be seen in the davlight from the
souithern part of Africa. The best sife o see it from is the
Ascension Islands (belonping 1o the UK) i the south Atlantic
Ocean. The Venns ocenltation is nearly a northern graze and 1
owcctrs ot almest the same time as when Jupiter reappears from the
dark limb at 6 h 10 m UTC. It shoubd be a wonderful sight!

Suceessive hmar oconliations of Satum and Vesta will be
seen from the norih part of lapan n 20002 1

PHEMU®27: First Observation by IOTA/ES
Waollgang Beisker
heiskerizpaf de

or the PHEMUDT campaign [OTA/FS observed the first

evenl tor this year observable from Muonich with the TOTA

Oceultation Camera (10C) this morning at 3 b 36 m LTC
I occulied J2. The elevation of Jupiter was around 17 degress,
the sun was only -2 degrees below the horpeon, An RGESUnm
longpath filter was nsed to sufficiently suppress the sky
background. Ao 11 inch Schmidt-Cassegrain telescope with £71)
was nsed Fxposure time was 0 4 seconds. the mmage mterval tme
was 0714 seconds. 1300 immapes woers taken,

ANTOTAES members are reminded of the PIEMUIST
campaign anneimesd by Dr 10 ECArdot of the BDI (arloti@bdl vy,
Im more wiformation, contact the BDL. WWW pages ar
www. bdlfr ormation 15 also available by snailsmuil from
IOTATS, see Arlot and Wilids' arficle about hese events on
pages 325-333 ol the previous 1ssue|. Good lnck with further
observallons. 1

1997 July |8 Triton Oceultation
Larmmy Wasserman
thwriglowelledu

e o the very slow motion and small angular s,

ocenltations of stars brighter than Triton by that satellite

of Meptune gre rare. Ome will occur on July |8, and
professional astromomers are mobilizing to record it, to leam more
about 'T'rton"s enuows simosphere that was discoverad by Vovager
2 My latest predicled path. based npon CCTDY observations by
Lowell Observatory's Ted Dunham made al Perth Observatory,
shows that the occultation path starts m southern Texas and
Mexaco a1 10;153 UTC. then crosses the central Pacitic Ovean. then
chips the northern part of Morth 1sland, New Yealand a1 10: 1% and
mchudes most of Australia at 10:20 The |13.0-mag, star is at
ZOOORA 200 2m 51.3 &, Dee. =200 07 57" Traton wall be just
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a few tenths of 3 maguitude Fainter, 5o the total magnimde drop
will be abont 1.0, A central event should last [1R seconds
Nephune is near opposition {solar elongation 1777) and the Moon
15 nearly full (96% sunlif) and 267 away from the B-mag, planet,
which will be only a few arcseconds from the star amd Triton,
These are challenping ciroumstances, butl smfably equipped
observers are invited to attempt observations. Waollgang Beisher
estimates that observations will be marginal with his 10TA
ocenltation CCD camera system with an L-meh telescope, so [4-
inch or larger telescopes are recommended. Since there s still
some uncertamfy in the prediction, ohservers i the southwestern
LS AL and New Zealand, in addition to those throughout Mexivo
and Australia, are encouraged fo atfempt observations. A map
showing the Iatest path can be viewed on TOTA's asteroidal
web dite al 1TTRL
hitp:/iwww.anomalies.com/iota/aplash.htm. A finder chart for
MNepiune is also avalable there. 1

1997 February (02 Mainz Graze Results
Henk Bulder
I Bulder@compuserve com

ere i5 the profile contaming the data of the 1997 February

02 Mamz graze expedition. which | received form Hans

Ehrenberg, combined with the Urmond (Manrshand)
expedition  The observations agres very well  The Mamz
expedition gives a 1ol of addional datapomis. Cnly 3 of the 16
observers tecorded 8 miss and one had fechnical problems
prevenling timings. After skippiog some spurious tinmmngs made
at the bright limb with small instruments, 62 timings remain
including 27 connng from # video record which shows many
gradual and step events, confirming the snspected duplicity
reported m the Urmond {Maasband) éxpedition. The coordinates
for the Mainz expedition are in Potsdam Datmm T dida't correct
tor European Datum in the graph. smee T don't know how to do
that, | expect the resulting differences would be very smuall.
though. | The profile s on the lollowing page.] t
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An Analysis of Observations of the Z.C. 1029 Graze
on 1996 Oct 4
Robert L. Sandy
prasebuobidsky oot

14 October, 1996, seventeen observers from across the

LiISA, from Anzona to Massachusetts. were sucoessiul

{estmeated at 90+ ) m observing the northern lomi graze
ol +3 1-mag, suspected donble star 26 Geminorum. With much
tme spent m correspondence with expedition leaders betorehand,
the writer's Pictorial Reduction (heneetorth known as PR.) was
completed on 1202/199G. and snakmailed w0 seme of the
observers. OF the seventeen observers who observed the graze.
omly lourteen were plotied on the P.IU for the reasons that {17 three
i mehiding Stanmu) of the Tour observers i | Stamm's expedition
observed a miss. Stamm's star plot bemg the only one shown on
the PR and (2) another observer m Stanim's leam was ninoing
late getting to the graze it and therefore set up about six miles
{prettv deep mta the moon) perpendicalar south of the lunt and
observed just one [and B so his observations were not plotted.
Of the Fourteen observers tracks plofted. a total ol 50 limings were
ploted, a good 92% ol them bemp considered excellent v
accuracy and of non-guestionable quality! Consalermg that the
atar was lost by some of the observers agaimsl the moon's brght
featnres al the mitial onset ol the graze, | think everyone gol very
good data during the carly morming homes amd oo & work-diy
TR

In pasi-tunes, the wnier has been plottmg oo my PR
the pre-predicted  profile nsing the same profile datum {rom
LOCT A ACLPPP, but in this case T have plotted the predicted
profile based on very detatled/observed data fiom we observed
prazes (of my choosing) that | have in my files, and for which T
have drawn P.R's. Thus, the data from 3592 o 35380 deprees
‘ware derived from the observed graze of Z.C_ 667 on 9221978,
when 6 observers made 10 timings in this Watts Angle remon (the
other six timings. for 4 total of 16. were made n the WA, range of
3546 10 355 1), and when 1 =460 and B =+7 1, 4 very good
choice smee the B (latde libration) waz +7.3 for the subject
grave  Then from 3351 o 332.2 deprees WA, data from the
eraze of Z.C, 6492 (Aldebaran) on 9/ 12/1979 were used. when 16
observers made a otal of 68 tmings all the way from WA 35301
to 348.0 degrees. and when L =—+8.3 and B = +7.3; again a good
choice since the B (lat. lib.) was cxactly the same as lor subject
graze I is also pood that {he Longitude Libration (L) value/s for
both chosen data grazes had the same =ign and were fairly close (in
valhie) to the subject graze L-value.  Special Note. As noted on one
of the P.R. captions {(upper nght corner), the faint predicted profile
arca from 35378 to 355 o-degrees WAL (Code 7 & 4) should pot
he considered very aceurate: this part of my plotted profile was
taken siraight off of the pre-graze ACLPPP. since | had no gpood
past-observed profite data i my files for this Wans Angle range.
Keep w mind thal the ercor bars lor Codes 7 & 4% ane very long
{see N wol 6, oo 13, pages 304-305 (Janpary. 1997) [or the
definitions of Codes 7 & '4).

Mo, betore the Subject plotted predicted prolile (shown
famtly on PR --but not so famt on the copy here so that it would
print) could have any meanmg at all in refation to the Z.C. 1029
observations, the vertical baschine for both £.C 607 and 7. C. 692
hiad 102 b related 1o the same Crrazing Elements Computer Version
(1.e., 85-I) base line as that for the subject £.C 1029 praze. This
matchmg was accomplished by asking Drv. Soma to ron 85-E
Giraring Elements for some of the observers m the 2C 667 and 20U
792 expeditions. simce both the prazes of 667 and 692 were based
on an entrely different Computer Version when this wrater/P K.
plotter ongmally drew the data PLR's. for 667 and 652,

Summary: Although scveral observers were unable to gel
a good tummg of thew first star disappearance (due 1o the star
makmg contact with bright limb features at the begnnng of the
graze period). many good tmungs werc made from then on. as
stated in paragraph #1. Therefore, several conclusions van be
niace, namiely (1) the somewhat meoberent tnunes made by
observers TW (he did make a shght late D-tunmg just a few sec
Iator than the AT shown on the PR), DR, MR, PB. EIL and IH
apree partially with the preduted profile plotted mthe WA region
fronm 358.6 1o 358 O-dop.; (2) observer DG's observations startmg
at 3576 10 156 O-dep, definitely define the truc himb profile (it has
been this writers' opinion, for quite sometime, that 10TA's
ACLPPP limb datums 4's and 7' have been too low in relation 1o
the moon's mess lunb/00%), (3) Fom WA, 3560 lhrough
352 2-deg., the reported observation agree pretty well with the
predicted (Faint) profile, cxeept where T(j.c., REY ) reported events
quite a bt hopher in the W A range between 353400103524 W's
this writer's (RSY ) opinton thal {he deviation here is mainly cansed
by thres factors. (1) the lunar libration [ -value between that for
sabject va. A0, 692 was a difference of 4.6-degrees, enough of 3
ditference to {probably) cause this deviation  This same devintion
would also apply 1o other observer's observations [rom 3560
through 353.0, except that the deviation seems fo (at some WA 'S,
fike between 35640 10 355.0) be a hittle less extensive. The ather
factor (#2) is the Probable Error In Star Declination (P LS.
differences between that for subject graze star vs, that for 7.C. 692
i Aldebaran), s we know, nsually the brighler the star. the greater
the accuraey of 1 position m the sky!! Now (#3) sinee <ubjeci
star was o double star, with equal 5.9-mag. components al
predictod separation of (057, the fact that the star b donlile usually
causes its position in the sky to not be as aceurate as with single
stars of the same magnimde (althongh this 1s usually the case with
double-star components of goite nneqnal magitndes and & groater
separation between thom thau just 003") - Prior 1o Subject praze.
the Heading of ths woler's  [OTA Lt Predictions
GRAZFREG-VER 4.0 BY OTALS, L RIEDEL. AND
JHSENNE showed a Probable Error for 7C 1029 == 0,707, bul
vecent mformation from U Soma (Japan) indicates that it 15 really
028" So oy LR Headimp, the PF.LS. D should be chanped
terpead 28" 1
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e — e — T = — _______________——

[OTA’s Mission

The International Ocoultation Timing Association, Inc. was established to encourage and facililate the observalion of sceultations and
eclipses. [t provides predictions for grazing occnltations of stars by the Moon and predictions for acenltabions of stars by asterouds and
planets, mformation on observing equipment and wechmgues, and reports (o the members of observations made,

The Offices and Officers of IOTA

President : . it & ceiii e e David W Dunhan, Dunbamigerols.com
Executive Vice I-'rwid:nl ..................................................... Paul Maley, Paul D Maley | @jse nasa.gov
Frecutive Secretary ... SR ] B B [ 0 s o5 ; Rocky Harper, HarperRig'sedalia. geoquest slb.com
Secretary & Treasurer .. ., ciereie e s = eee e Craip A and Terri A McManus, IOTAdlinlandnet net
Vive President for Grazing Dwuil,utmu Scrvﬂ:cs £ 6w e <o oo Richard P Walds, DarkMatter-at-HART (@worldnetatt.nel
Vice President for Planetary Occuliation Services = e e b e s e - o JIM Slamm, JimStammgiaziec, asu, edi
Vice President for Lunar Ocoultation Services 2 Yyt Kent Okasaki, KentO@ hpetggm.hplhp.com
Editor for Clecultation Newsdatter - - . ooci. ooioizoczzoviis cooisiaein oo Rex i Easton, SkyGazer@inlandost net
IOTA/ES Section President o o = = = ee o aiee.. Hans-Joachim HDf.l:E Bode:akphims han de
IOTAMES Secretary = £2 £2 N N e = = i . -, .. Eberhard Bredner
IOTAES Treasorer - . 2z trgayy zz a = zz o Altons Crabel
IOTAKES Research & Dmdnpmr.:n! E T AR e S TR ciooo Wollgang Bewsker, Besskeri@pst.de
IOTAES Poblic Relations s 52 St dSiaiain s vinms s i Ebcrha:d Ruedel, 100756 35 10@ compuserve. com

IOTA Online--Timely Updates

The Oceullation Information Line st 301-474-4943% s mamtamed by David and Joan Dunham. Messages mav also be left at that nnmber
When updates become available for asteroidal oceuliations in the central USA. the information can dlso be obtained from either TOB-259-
2376 (Chicago. 11.) or T13-480-9878 (Houston, TX). The IOTA WWW Home Pages are al https/iwww.sky.nel/~robinson/ivtandx.htm
for Lunar Occultatons and Echpses--mamiamed by Walter L. “Rob™ Robinson--and http://www. anomalies.com/iota/splash.him for
Asteroidal Ocenliations--mamtamed by Jim Hart.

I0TA European Service (10TA/ES)

Observers from Europe and the British [sles should join 10TA/ES, sending a Hurocheck for DM 40,00 to the account LOTA/ES, Bartold-
Knaust Strasse ¥; [2-30459 Hannover, Germugy; Postgiro Hannover 555 829-303; bank-code-number (Bankleitzahl) 250 100 30
German members should give TOTA/ES an “authorization for collection” or “Emrngs-Ermaechtigung” 1o their bank account. Please
contact the seoretary for o blank form. Full membership in IOTA/ES meludes the supplement for Enropean observers {total and grazing
occullations) and mnor planet ocenliation data, mwcloding last-minute predictions, when available. The addresses Tor IOTAES are!

Iiberhard Bredner Hans-logchim Bode
TOTA/ES Secretary IOTAVES Section President
Ginsterweg 14 Bartold-Knanst-Str. §
1-349229 Ahlen 4 (Dolberg) 12-30:4 549 Hamnover 91
Crermany Crerrnay
Phone: 49-2388-3638 (in Germany (-2388-3638) Phone: 49-511-424696 (m Germany (-311-424640)
Fax: 49-2381-36770 (in Germany 0-2381-36770) Fax:; 49-511-233112 (m Germany 0-311-233112)
—_— - = — —
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