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What to Send to Whom

" Send llCW md imewal inanbeiShips and subsaiptioHs, back issue
requests, address cbange% anail address changes, graze prediction
reqiiests, rdmbursement requests, special requcst8 and other
IOTA business, but not observation reports,, to:

Craig A. and Terri A. McMknus
Secretary & Treasurer
2760 SW Jewell Ave
Topeka KS 66611-]614 USA
Email: IOTA@inlandnet.net

Send ONartides md editorial matters (hi electronic form) to:
Rex L. Easton
Editor for Occu/tation Newsletter
2007 SW Mission Ave, Apt. I
Topeka KS 66604-3341 USA
Email: SkyGaza@inlandnet.Het

Send Lunar Grazing (kcultation reports to:
Dr. Mitsuru SOnja
VP. for Grazing Occultation Services
National AsEroucmical Observatory
Osawa-2, Nlitaka-shi
Tokyo }81-8588, Japm
Email: SomaMT@cc.nao.ac.jp
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Richard P. Wilds
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Topeka KS 66614-6060 USA
Email: DarkMatter-atAIART@worldnet.attAet

Send Total Occultation arid copies ofLunar Grazing Occultation

reports to:
International Lunar Occultation Centre (ILOC)
Geodesy md Geophysics Division
Hy&ographic Depmniait
Tsukiji-5, Chuo-ku
Tokyo, 104-0045 Japan
Email: 1LOC@cue.jhd.go.jp

Send Asteroidal Appulse aad Asteroidal Occdtaticm reports to:
Jan Manek, VP. for Planetary Occultation Services
Stefmik Observatory
Peuin 205
118 46 Praha I, Czech Republic
Email: JManek@ubox.vol.cz

Smd observations ofocculmtions that indicate stellar dkiphcity to:
Henk Bulder
Noorderstraat IOE
NL-9524 PD Buinerveen
The Netherlands
Email: HJJBulder@compuserve.corn

Membership and Subscription Information

All payments made to IOTA must be in Uiiited States
funds and drawn OIl a US bank, dt by credit cad charge to VISA
or MasterCard. If yju use VISA or MasberCard, include your
account number, expiration date, and signature. (Do not send
crulitcartl infollnatioA through e-mail. It isnot secum Ror safe to
do SO.) Make all puymellts to IOTA and send them to the
Secmary& Treasurer at the address on the left ManberShips atid
subsaipticms Enay be made for aue or two years, ody"-

Occu/itahbn Newsletter subscriptions (I year = 4 issues)
are US$20.00 per year for USA, CanaA and Mexico; and
USS25.00 peryear fOr all others. Single issues, including baCk
issw are 1/4 of Elie subscription price.

Meinberships include the Occuhation Newsletter and
animal pre&tions md supplements. MemberShips are USS30.00
peryearfarUSA C~ md Mexico; and USS35.00 per year for
all oEhers. Ob$avers~E~ and the British Isles shouldjoin
the European Service (IOTA/ES). See the inside back cover for

uiare information.

IOTA Publications
Although the foUowhtg are deluded in membership, nonmembers
will be charged for:
0 Local Cimmstances for Appukes of Solar System

objects with Stars predictious US$l.00

· Graze Limit ard Profile predictions US$l.50 per graze.
b Papers explaining the usc of the above predictions

USS2.50

· IOTA Observer's Manual USS5.00

Asteraidal Occdtaticm SUppiiements will be available for US$2.50
hom the following regionO coordinators:

0 South America--Orlando A. Naranjo; Universidad dc
Ids Andes; Dept. dc Fisica; MCrida, Venezuela

0 Eumpe-Rdand Boninsegna; Rue dc Marielnbour& 33;
8-6381 DOURBES; Belgiuni or IOTA/ES (see back

«wer)
· Southern Africa--M. D. Overbeek; Box 212; Edenvale

1610; Republic of South Afiica
· Australia and New Zealand--Gmham Blow; P.O. Box

2241; Wellingtow New Zedmd

· Japan--Toshiro Hirose; 1-13 Shimoinaruko l-chome;
Ota-ku, Tokyo 146, Japan

0 All other a-jan Manek; (see address at left)

ONPublication Information
Occu/uuion Newsletter (ISSN 0737-6766) is published quarterly
by the hitematicml Ckcultation Tirning Association, Inc. (IOTA),
2760 SW Jewell Ave, Topeka KS 66611-1614, USA. IOTA is a
tax exalu)t arganizatioa under sectitms 50l(c)(3) and 509(a)(2) of
the Iutemal Reivaiue Code USA and is incorporated in the state
of Tcxas. First class postage paid at Topeka KS, USA. Hinting
by Tony Murray ofGeorgetoµ GA, USA. CirciUation: 400.
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MOONLIMB - New Lunar Limb Data &om Occultation Observations
(Dieunar Butma", ZeunastraBe 7, D-091I7 Chenmitz) ,.'

Introduction: Occultaticm obsavations have revealed tiuie and time again that the Watts' Charts, though being the only coinprehensive
sourcefor hmarlhitb datit am seriously iii emjrhllnauycases. Regrettably, grazh'g occultatian expediUcms often suGeredhom havMg

no contacts due to bad prohk predictions. Thanks to the progress in positional astronomy during the last years very precise lunar
ephemerides md sUlar positims are available. Theyr'ender tbe Iiinb conmions to be the most inaccurate componem in pMicting and
analyzing occultatitms.

MOONLIMB is the first known project to derive ilew limb correctiow hem accukatimis at a comptUensive extent. It is
primarify moby DietmarButtnamithconsiderabk=^mons 6tom ReiiiholdBiichner md Eberhard Riedel all meuibers ofIOTA/ES.

Principle of golution: The nl8ul idea ofMOONLIMB is to evaluate alE available observations oftota1 and grazi11goccultations witlU
acouuncm aimlysis usingthe sainedatabases anddg(nthns hithisrndhcdthe data Hom graze expeditions am not consideM ody wi&in
one particularcase, but theycb cUmhlLlarcaEupkmanQne mother. The creation of !iinb data is quite mdepmdalt hum the Watts charts,
i.e. it is not a partial or total correcUm ofWatts data. This enables a coucise soluticm without all oonMsing mpirical corrections. For
each observation the residual to a cimlar lunar limb is takeii as a possible limb conecticm. Eu this µrucedure the positNms of the stars
atdoftheMcm are cxmsidenaltobe hee ofany error. Even ifthis may be ucjt quite correct, it provides a defiaed relation to the modem
sysmofastmmiicmd constants and allows correct predictions by programmes uskg the same constmts. The profile nccmstruction is
made iu the same way as the observations were achieved and as the data are needed for fiiture pmlictions, namely as a specihc view of
die limbfora given hbraticmat a givmWattsmgk (WA). This is a canect solution of the 3-D-pmblem, whereas the sometime used P-D-
systein is only a 2-D-approximaumL

Obxrvation data base: Forthe hrsttwovasions ofMOONLIMB the followMg data collected and provided by the ILOC were used.
Time span: 1972-1993
Total number ofobservations provided by the ILOC: ]53,991
Number ofobservaUons ranaining after the initial error checks: 144,333
Number ofobservations ±30° around the N/S poles: 29,809
Number ofobservatiow used: 10,166 (includiiig 8,316 knoyn graze contacts)
Nuinber ofdaived pTofde points: 5,010
Number of recxmstructed proMe segnents: 182

The evaahlationshaveb=liautedto the polar regions (WA ±30° around the poles) because limb data onlyin these regicms are
needed for grazing occultation predictions. The observations are rather unevedy distributed resulting hum mare disappearaaces thm
reappearaitces, fixm occultations of bright stars and of star clusters like the Pkiades. Cmpared to the Watts charts with their evenly
distributed points in a 0.2° grid of libration aud WA the cuwent MOONLIMB set contains only 0.1 %ofpoints. But the muchhigher
number of points in the Watts data files feigns a none exi&g resolution because the data there are pmly inter- or emapolated over
intervals ofsem!degrees. The 1° gridforthe HMationsusdl by MOONLIMB causes no real loss in prohle Tesolutioa butneeds much
fewer observations.

Redhation of the profile =onstru¢tma: The task was performed Iii three dearly distinguiShed steps:
a) detailed emir checks in the observation data base (by R. Biichncr); aEl observatioits with mcomplete or apparentjy wrong eutries have
beat Njajtd
b) calculation ofthe residuals
c) evaluatim of the nsiduals to dchvethenew limb data

While the calculation of the residuals mainjy needs highly precise algorithins does the haMling of more than 100.000
obsavatims reqyire a well designed data management (storage, access, selection). All calcuhtions were made with sofhvare developed
by D. BUttnter. From 1995 to 1998 the author spent about 1,000 hours of spare time onthe MOONLIMB proj"ct (Mcludiug soHwm
developmeat).

The calculation diesiduals is based on the lunar epheuierides LE 403, on the PPM positions ofthe stars and on the observus
positions m the WGS 84 system.

The evaluation of tbc residuals was done visually. Within a grid of 1° in the librations all 10° segments ofWA containing at
least 20 observations were displayed at the computer monitor. All observations which did not fit the profile cmtourresuiting Fom the
rnajo@i' dneighbaring obsavatians wae mectExL Evat ifthis mdhcxl seeuts rather time consutning it pruvides an instnictive iuipression
an thesituatioo in a given prohle regioz The elhnination of isolated or deviating observations may cause the exclusion ofmany points
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which could fit well ifmore observations would be available. However, the profile points derived Hwii the remaining observatiow are
considered to be highjy reliable. And this is the main goal ofMOONLIMB. After the above selection process all mnaining observations
have been trmsformed to a fixed grid of0.1° in WA and 1° in the hbratioas by computing mean values.

Results of profile reconstruction: The most important resuk is the conclusion that a detailed and precise profik recoastruction fFom
ciccdtaticns is possible at a comprehensive extent. Consequeutly, two sets of new limb data for the northern md southern polar regions
have beeii ceated- They are tamed MOONLIMB version ML97A md ML98EL respectivejy.

The primary result of MOONLIMB are precise limb corrections at hdividual Watts angles under individual librations.
Depending on the distribution and OIl the density they repmsem either coutinuous profile contours or only a few single points.
MQONLIMB mables a partial profile reconmction Iii a total of 182 seguiems. Although the profiles have a high resolution partly, they
do not r¢present the highest woumaiiis arid &Epestvalkys "- However, evtm such profiles which consist Hom a few points only,
aiv valuable because they give a reliable idea on the rouEh contour axid it's place. This may be ofhigh interest ixi preventing a miss for
a graze expedition. It should be rioted that in a ccmsiderable number ofcases no profiles could be derived due to the large scatter in the
residuals or due to the lack of observaticms.

Comparison with the profiles fmm Watts charts: Partly the MOONLIMB profiles fit well with the profiles 6rotn Watts charts, but
partly the new profiles revise the Watts data completely. For most of the recowtructed profile segtnents the situation lies somewhere
between these two extreujes. In mauy cases the MOONLIMB data cadirm the gmeral cotttour and/or the height level of the Watts
profiles. Additionally, the MOONLIMB data improve the detail resolution mostly. Oftm an oOsel in the height level or in the WA
betweeti profiles Eom the two sources was found.

Ermr digcusgion: Many MOONLIMB profile segnmits contain observations Ruin differmt stars and days. Mostly they confirm each
other well. However, Uktc are considerable disagreements in scme cases. Eveo if all observations coocem the same Star at the same day
often a few sUtgle points lie far away horn the majority of the observations. This results mostly from a sittgle statioil probably due Ed
ams in the 0&ervers position or in relating the stop watch to the UTC. In some cases the profiles in a particular region resulting from
different stars and/or dWerent graze expeditions gNe similar profile contours with a sys1ecnatic offset. Such effects may result Hom
erroneous sEar positioil Hom double star components or Hom wrong geodetic datum statement in the reports.

As maiiy as Nssibk detectable and systematic errors have been eliminated or corrected m processing the observatmtts, eg. by
rgectillg ob="atiotis with formal errors in the reports or by correctMg observers positioos for geodetic datum. Possible large accidental
errors have been prevaited by excluding observations not fitting to other points iti the neighborhood. Furthermore, possible small
acaklltalemrs are smoothed by calculating means ifinore daui one point exist within a particular ghd mesh. In flat profile regions or
in graze expeditious with many sEatious the profile resolution souietimes decreased 6rotn computing this mean values for the transition
into a fixed grid.

As the analysis has a clear statistic nature, the quality of the profiles depends an the number and on the distribution of the
observations. Geuerally, the relative accuracy ofprofile points resulting Eorn olec day or one graze expeditioo is much better than the
absolute accuracy ofall points with respect to the mean circular limb. This is due to the various possible error sou=s in reducing all
observatiow ofmauy stars fiom many dates and fixnn many observers to one uiUque Sysuxn.

(he main source of wcertainty results from double star occultatioRs, because in lllOSt of Such observations the actual occulted
componetit was not specified in the rqxm aizd because no double mr source for a real reliable use was available to nie.

It is expected to have a relative accuracy of±0.}" within a given particular profile segrnent and an absolute accuracy d±0.2"
to ±0.4" for all points.

Use dthe MOONUMB data: MOONLIMB is the first project usUig amatew occultation observations at a large scale to improve the
predictioa data base. It is a work by amateurs for amateurs. Even ifMOONLIMB only provides limb data for a limited number of
particdarsqµteuts instead ofthewhokpoluregkm it is avery useful so because the data are considcM to be h®llymliable. This
will, hopefully, result in a cousiderably improved accuracy of graze predictioW reducing the number of miss expeditions. The fijrst
comprehensive use of the northern polar data (ML97A) was made by E. Riedd in computing the graze predictions for 1998. W
GRAZEREGversim 5.0 prefers the MCXJNLIMB datzl ifwailable, over the Watts data. The southern limb data (Ml98a) will be added
starting with the predictimis for 1999.

Conclusions fOrthe aservers: Frcm the MOONLIMB work a number of important conclusions for the observers were deduced They
are given as a rule below:
L Amateur observations of lunar occultations are still welcome and pressii@y ileed«l even ifa long term continuous work M this field

much less spectacular thau a Duce time observation, sucb as solar eclipse.
2. Due to the statistic characterofthe analysis work the value of the observaticms is increasmg with their number aitd henceforth with the
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years.
3. Mdny vjsual observations are much more valuable than a few photoetectric (video, CCD, .. .) observations. Although an automatic
nbservation process is more accurate in tilninb it doesnotmnove the many other emir sources such as rmng star idcnt9ication, fake
obsenmr position or wrong star position.
4. While'grazhg occultations, ofcourse, pruvide a higher density ofprofile pointS, total occultations are still needed because their value
'iicrmses largely with Uieir number.
5. Iii spite ofthe pQssib% ofindividual reductions by the observer with programs as OCCULT, each observer should absolutely continue
in saidinghisobservaUons to ILOC. Chify ifall observations are collected by one central ~1Lsible Mstance, they may be used together
in acombined amhsis iixthe µesent and ift lhefutum. The inaximunvaheafa single obsavaticm is only given ifccmbined with asmany
other observations as possible.
6. Therepart of the obsavations Should be performed with high care. Only the obscrverknows the cimunstances and details dhis own
observations. Incomplete or wrong reports are subjected to be mnoved because they shouldbe consi~ to benot reliable.
7. Fill imMbt all apprqpriate~ to the report, especialjy such subjects as star idellucatiall, graze event code, double starcomponent
and geodetic dam
8. In case of art ambiguity afthe star idenUcation (e.g. more than one occiittation within a few sccon&) compare carefUijy with the
pMictions via titim, CA orPA and star maguitude inorderto idmtifythe stars correctly.
9. Consider the double star code in the pMicticms. Ifappropriate state the observed evatt as 'double star component uiiknovm'.
10. Do only use staMad time signals as refimmce, but never use such questionabk soufccs as tirne displays in the video text of TV
prograrnmes. The latter sources niaybave mxjtrs iii the order of30 s or more, as investigations by the author have reveded.
11. Write legibly OIl the report ifit is writtmmanuaUy.
12. Ifpossibk, kq' in your observations by yoursetfand report than via electronic medium (diskette or email). This reduces errors
possibly causedby other persons. The OCCULT program by D. Herald is ausehl tool for this task.

.
Acknowledgments: Thanks should be expressed to the following persons who and institutions that made possible the MOONLIMB
project by their conuibutiaiis:

0 hundreds of observers, mostly amateur askmomcrs, formdking thousands of observatioW dcMg mostly in their spare time
during the night time hours

0 ILOC fpr collecting the observations worldwide and prwiding them kindly to me
0 Reinhold Biichner for extended discassicm or many details, for providingvarious data sources and fcrp«forming the formal

error checks ofthe observation files

0 Wolfgang Zimmermann for providUig the Watts data and the ctoss reference star catalogues
· Eberhard Riedd for uiauy disaissions and for incorparathig the MOONLIMB data into his GRAZEREG program

Future MOONLIMB work· The foliowiug activities lathe MOONLIMB work am planned for the Mture:

0 incMon cffiirther observation data bases (observations coHected by the Royal Greenwich Observatory and more recent files
of ILOC )

0 considerathm ofdouble star data
0 repeated reduction ofall available observations using most remit lunar ephmaides md star catalogues
0 iqmted prohk mxmllcticmWuangWncwer observations in conjunction with the already evaluated data in order to reduce

the number ofobservations which are rejected due tothe spare distribution in some regions
d aukmaakdprofile iuxmstmdim elimMating the need for the visual evaluation and semi-inanual selecticm ofthe data to be used

The figuN8 show same examples of theMOONLIMB profiles (represented by the cbts) in cQ=isonwith the Watts Charts profiles
(solid coutMuous Me). The two plotsforLONG LIB 5° /LAT LIB 7" d=onstrate how the scattered profile 61jiii all available single
obsmmia[!sissmcKRK:dbyc;dcutingmem values within a given grid. Anotherplot (LONGLIB -3° /LAT LIB 6°) is a typical case
daprcmlecjfmwithh allavaillibleobsav~s, probably due to a double star effect. All other figures give profiles Hom ircm values,
either continuous or in single segments. l
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AstEQnoudj=s Second Edition Released
Jean Mucus

The second editioa ofmy Astronomical Tables was publiShed in 1995 (Wilhnann-Bell, ed). The book contaios data and deinaits

about all occdtations of first-magnitude stars aMplatietsby the Moon taking place fimn 1990 to 2020, together with formulae, a
program in BASIC, and numericd examples. Best regards. i

New EVANS Program - No XZ Numbers
Wolfgang Zinmermam zilnlner@pziuluLhan.de

P

When in 1992 the old maiUrauie at the USNO was powered down, all the prediction software had to be migrated to a differmt
platform. Evai at that time we, i.e. David Dunham and some members Rom IOTA/ES, thought that a PC has enough power to

cIothisjob. Theonly probkut was the migration of the several thousand lines of hardware specific Fortran code. Butthere was a mall
group of volunteers that started this job. In Munich Eberhard Riedel developed a complete new program for the predictions of grazing
ocailtaticn. In Raine Claudio Costa selected all required programs for the computation of the local circumstances oftotal occultations,
eliminated the hardware depeadent coding aiid made it portable md runnable on a PC. This program is called EVANS program. In
Hannoverlcteated an updated version of the XZ catalog by iMegrating modern PPM positions and wrote a complete new Cycle of
programs to create a Me with Besselim daiients, the inputfbr theEVANS program. At that (line restrictions existed that the file with
Besselian elanent should be used by other sdkwam too.

Ncmthe diffem soHware packages are stabilized That's the moment when software vendors get the idea to create a new and
better package--with newer and better bugs. Well this was notthe reasctj why Imodihed the EVANS program- The explanation cm
be found in ON 16, voL 6, pp. 397-398 (December 1997): "XZ94E .. .has inaay more stars.. ., but some afthe stars numbered 1 to
32221 ... are NOT the same in the two catalogs. .." Oh dear, thats whatldefinitely did not intend! The bad thing: Davis is right. Iii
some cases my cross-rderenchg failed.

Ir the followiug time David Mitsuru SOma, Wayne Warmt andlhad an intmsive email discussion about this thing. Firsti
tho@tdm itsnotso ilIIpartant. I'll COIIECE it with the next XZ94 andbe done, but the others had a very good argument that this bug is
more seritms thanl believed Observers report an occultaticm with my wrong XZ number to the ILOC. There a ruhiction is computecl
butwithwpmgaMMumesL PefhapsyealslatmulditiondMUctions will be cxmputed, again with wnmg coordinates. They all required
that the identifications must be stable in the sense that even years later the star cati be identified carrectjy.

No qµestiwtbey =Iight Butlbelievethat theywmnot cornpletely dear abciut the ooitsequences at that tiine. Probably they
were shocked about some remades I made, but let us analyze it.

Ihave adyvague ideas, how the hrstXZ80 was created. As far as I understood, Toin Van Flandem took the Zkxiiacal version
ofthe SAOcatabg(cdled SZGmk)gcEussqeferenced these stars with the ZC and probably added SOIllC stms (the SZ has some 25,000
stars, the XZ80 32,000). With his hrst XZ he +ed a uniqne crckss=faule between SAO ntunbers and XZ numbers. Later on
coordiuates ofsotne stars were updated md replaced by better ones. Andjust horn here on a minimum riskexists that a star might be
cross-refced incarrectly. Iii 1993 Replaced the coordinates by PPM coordinates and added soine rdermces to other catalogs like
PPNLFK5,etc. Iretained the structure of the 6rst 113 bytes, added the new information at the aid and called this catalog XZ94. Iajso
added stars hum other catalogs, especially the diFermt parts of the PPM, and continued the numbering starting with 32,301. Version E
created in ]996, was not so lucky. But due to a dangerous illness inmyfauiilylhad to stop all my activities and could not fixthe bugs
in version F. When !contiitued my work at the eiid of 1997, it was too late.

Back to the requiranmt. "Stable identihcations". What does it mean? Well I tried to work careMly, but nevertheless I
identihed sonic stars incoirecQy. Consequently "stable ideuUcations" can only mean: do not modifY an existing catalog! This is
guamiteedfhr all the piiblidied catalogs like SAO, PPM etc. Nobody will replace cocMinates there. What do we need for predictions?
Good stellar coordinates. We take them Hom different catalogs. But ifwe take the coordinates iixm these catdogs, why not also the
designations of the stars? This is a stable idenUcation. The price for it is to give up the XZ catalog attdthe XZ numbers. Well this
inakesthe pmdktions stabEe, but still the ptxibian ofmss-identihcation remains for all those who compute reducticms. That's tight, but
not so tixne critical as the yeulycreaUm ofthe hie withBessdian ekuimts (the so called BEETLE). We had our discussion not OIl account
of32,(XX) mbut lOt) or cvcr less. Iithiiik it will be bettier ifwe concentrate all our energy on the correct ideatihcati® dthese pnblan
cases hstead of replacing coordinates in the XZ by even better catalogs.

Well, i amouiiced my new procedure and implmented it The file with Besselian elmeuts has a uew structure. It does Rot
contain cross-references like SAO numbers and DM numbers iii the old version. The EVANS program can process these records, but
the oudputformat badto be changed. Ieliminated the colunms "USNO reference number", "SAO umber" and "DM amber" aiid used
thesebytesto piint the source catalog and the designation of the star in this catalog, The new heading forthese columns is "object". It
is not ody for stars because thm are also predictiws for nebular objects, but also, because I re-integrated the prediction ofoccultations

P

P

I
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dpkms and Uxrplands. This function existed in the old USNO version with the USNO version ofthe file with Besselian eleuients,
bid itdid not workcorTectk whaiIMedtouse h Iii 1996. Now Icreate Besselian demmts m the way Jean Meeus described in his book
"Astronomical Tables" aad µrocess them la the apprqpikte way in the EVANS program which means that I added code.

lmade all~updatesto theEVANS progmnvery cardiilly. I startal as ifit were a black box: And it was one! Nearly Ito
amineuts! Nowlknowwhm a difhcultjob Claudiohad in 1993. Imdlified the program and docutneuted the parameterm whenever
}necogrUzed what theywere good for. I tested afkr each mcxiihcatioz whether the old output could be reproduced by the new program-
Cladliodistnbmi some sample ptedictiQn& In the mean time Iadded same ethers with different output Qptiow. Amithenew
cam® a mall BEFILE Iii the new fimmat and the comsponding output lists. Well the uewEVANS seems to be stable. But ithas a
new nainenow: OCCMOON. No, it's not because I didn't like the old naine, I wmted to avoid a confUsing inixup ofthese two versions.
It's ody a technical reason, not a political (AlC.

The newformaldthe prediction list has additional consequences. Observers now can only report the designation given Lei the
list: Ieuno8 it WU] be aPPM number. At the ESOP XVIIIdidn't knowhawto report it in the form for the ILOC, but iii between
I got ate email with the actual catalog quaWers. "M" is used for PPM ("P" is reserved for the Pleiades catalog). Nevertheless, there are
a lot ofmodem cataloes for which no one letter designation exists. Another thhtg is the 8 byte field for the number of the star. It is too
shortfcirTycbo iiumb«s. David aMMitsuru SOma addressed these problems to the ILOC andwe are hopMg fora new fcrm. Ipmnisal
to support ILOC with cross-references. But I also promised not to create another XZ catalog. And XZ94F? It's not Hom inc, its a
corrected version horn Mitsuru SOma. My dangerous activities range ody hum XZ94A lx) XZ94E. (The BEFILE is available at:
ftp://astrol.physikuoi-siegen.de/pub/iota/evan8 arid the complete application is at:
np://astm.phygikmnEsiegenAe/pub/ioWev^¶an) i

New Website for RASNZ Occultation Section
Graham Blow, Director

Grahm.Bbw@acuix.gai.nz

Occdtation Section ofthe Royal Astronomical Society ofNew Zealand is pleased to announce thaUts new website is now open
for business. The site has two functions:

I) To promote all types of occultation observing by pruvidMg basic infmnatiori of interest to any amateur astronomers wishiug to
ccmtribute useful scientihc results;

2) To provide timely Mformaticm about occultation events in the vicinity ofNew Zealand, Austrdlia and the southwest Pacific.

Graphics have (at this stage) been kept to a minimum tokeep the site fast-loaditig. Pages up so far include:

* Total Lunar Ckcuhations (with predictions far bright 1999 NewZeajand events);
* Grazing Occdtaticms (including downbadable predictions for ycorning New Zealand [and shortly Australian] 1998 grazes; how to
plau, observe md report a graze; md recent graze msults);
* Planetary Oecultations (indudhg how to observe planetary occukatims, selected downloadable predictions and charts for 1998, and
advance notice ofevexits far 1999);
* Eclipses of Jupiter's Satellites;
* Downloadable report farms for most types of occultation observing; and
* A comprehensive set of links to other occultation and general astronotny site&

Ifyou maintaiu an astronomy website (or how of someone who does) please place a link Ed us CEll your site. (Jfyou advise us
we will place a mum link Of! ourLiiiks page). Ifyou are (or know) the editor of a local askonomy newsletter or magazine, please advise
our URL to your members. You cm find the site at:

http://occsecj/vellmgummetnz

Ifyou visited the "t=-pub&atim" version of the site prior to 01 September 1998 please hit the Reload button on your browser to ensure
you hwe the latest chmges. i
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Asteroid Occdtation Predictions 1999: Availability on the Internet
Edwin GoUin

Aartselaarstraat 14
8-2660 Hobokw Belgiuru

Goffn@twi-agfa-be

Starting with the 1999 predictions ofminor planet occultatious, the PostScript Hies far all evajts will be uiade available on the FTP '

site of the "Veimiging voor Stermikunde" (VVS, the Flemish Astronomical Association). The URL is :

fip://mt«kukuven.acbddisuvvdmeroids/l999

The oompkte textofthe README.TXT file is given heredkr. La additicxl I would encourage Eunopm observers to subscribe
to the PLANOCCULT mailing list for last-minute updates and observation reports. Send a message

To: listsav@aula.coin
Subject not needed
Message text:

subscribe planoccuk YawNaute, Coumry

In case ofproblems of questions, contact Jan Van Geste! (Ged, Belgium) at his einail address: Jan@key.bei

Occultations of Stars by Major and Minor Planets in 1999
Edwin Gohhi

GofTm@twi.agfa-be

The files in this directmy give all information about occultations of stars by major and minor planets in 1999.

1. Overview of the hies
There are 3 types of files:

- Files with extension .GZ are PostScript files conu):r'essed with GZIP
- Files with extension .TXT are Eext files
- Files with extension DOC are MicroSoh Word 6.0 files

1.1. Files OCC99Run.GZ, with nit = 00 - 08

These6ks giveaaovmdew ofall events 11! region nn (16 evmts per page). The details for each event are contained Iii the file
whose name is given in the top rightcorner(hle nalnes A99 MMNN.PS, B99 MMNN.PS and P99 MMNN.PS). The regious are :

Region 01 =
Region 02 =
Region 03 =
Region 04 =
Region 05 =
Region 06 =
Region 07 =
Region 08 =

North and Central America
South America
Europe, North Africa and Middle East
South Africa
Russia
Pakistan, India and South-East Asia
japan, China and Taiwan
Australia and New zealand

!.2. Files A99 MMNN.GZ, B98 MMNN.GZ and P99_MMNN.GZ

Each ofthese hies gives a one-page overview ofail infcmiation regarding one partictilw occuhation : general infomimicm about the miuor
planet and the star, finder star chart, detailed star chan and location of the predicted shadow track an the Earth. The uleanilu of the file
names is as follows (see also 1.4):
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A99 = minor-planet occultation with the merged catalogue
899 = minor-planet occu1tation with the gsc 1.1 catalogue
P99 = occultation by a major planet
MM = number of the month
NN = sequential number

;.3. File OCC99REG.TXT

This file coutains a list ofall occultations, one line per event and per region. It allows the userto create subsets or sort the list
as desired (per regioZ per minor planet, per date . . .). The data on each line are :

CciluWis Format
01 - 02 12
03 - 07 IS
08 - 10 13.2
11 - 13 13.2
14 - 16 13
17 - 21 F5.1
22 - 27 16
29 - 44 A16
45 - 58 A14
60 - 70 All

Pescription
region nuniber
year
month
day
hours
minutes
minor planet number (blank for major pLanets)
planet name
star designation
name of postScript file of the event

1.4. File OCCUL99.DOC (MicruSoft Word 6.0 file)

Thisiile gives a 4-page explanaticm on the calculation ofthe oecultations, and infomiatian on the graphs described in 1.2.

2. Suggested use

The suggested way of usiiig the data is as follows:
- downbad the RIc OCC99RnM3Z corresponding toyour region, decompress andprint it
- select the events you wiSh to observe
- download the comspoMing hies AJB/P99_MMNN.GZ, decompress and print than

3. Intuesting Web sites

Formore up-to-date information or predictio= fiiider charts and ocailtation news, ctmsult the foUoDghome pages :

- IOTA site for asteroidal occultatians :
http^wwm(malks.~ota/spiash.hm

- European eveitts :
httpjkcmyNse.cz/-mda/mp/1999 (arid /1998 this yeats events)
http://wwwAstmln.acjik/-baa/occ.hmj i

Grazing Oecuttation Observations
Mitsum SOma, SowaMT@cc.mo.acJp

The table is & continuauoR of the one givax on p. 7 of ON Vol. 7, No. 2 (July 1998) and lists all success&1 or partly successful

Qq)editions f« lunar grazing oecdtaticms that I received and that have not beea reported in the past ON. Under the column headed
by CA the cusp augks of the cmtral graze in degrees Roiik the north or south cusp a'e usualjy given, but when the graze was observed
intheumhra(hnlga hmaredipse, the uinbral distance ofthe star in uuits of the semiAiauiaer ofthe umbra is given [a percentage with
the code U.

Please send rqxms ofall lunar grazing occultations to inc, preferably in ILOC's 80-coEumn format (as attached files what sent
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by mail) or in IOTA's einail76 format by email or cm 3.5 inch floppy diSk. lean also accept other reasonably well organized formats
giviiig complete information aboutthe statioR coordhates (bngitude, latitude, and height above sea-lwel as well as the reference geodetic
datum) ananudthnMjgs. SlMsNom lhepmlicbed profile or oithervdues such as % Snl and CA no longer need to be givai in the reports since
Ecaii calculate than. Be sumoindicamo whomcopies ofyourr4xmhave been suit. When ILOC is not included there, Iwill copy your "
report and send it to ILOC. l

Lunar Grazing Occultatior. Observations

1995
02 14 ZC 1341 98267 4.3 99+ +25N
03 08 ZC 639 93874 6.1 40+ +8N
04 04 ZC 593 93721 5.9 16+ +7N
04 04 ZC 593 93721 5.9 16+ +8N
04 04 ZC 593 93721 5.9 16* +7N
06 09 ZC 1925 157923 L.0 79+ +15
06 09 ZC 1925 157923 1.0 79+ +1S
08 03 X 2GF93 158493 7.4 47+ +55
08 04 ZC 2118 158840 2.8 53+ -2S
08 19 ZC 697 94036 6.5 38- +4N
09 05 V ZC 2826 162312 3.9 BO-r +125
09 OS ZC 2826 162512 3.9 80+ +115
09 05 ZC 2826 1(52512 3.9 80+ +12S
09 20 X 13471 98178 7.8 15- +3S
09 30 X 23374 160464 8.0 36+ +6S
IQ 02 V ZC 2826 162512 3.9 59+ +75
10 (J2 V ZC 2826 162512 3.9 59+ +8S
10 02 V ZC 2826 162512 3.9 59+ +85
10 02 V ZC 2826 162512 3.9 59+ +85
11 ii ZC lOll 95883 7.3 82- +4s
It 15 ZC [440 117908 7.0 47- +3N
It 28 X 29942 164565 8.2 40+ +7S
11 28 X 29942 164565 8.2 40+ +7S

1996
DL 29 ZC 648 93897 3.8 73+ +9N
01 29 ZC 648 93897 3.8 73+ +9N
Ql 29 ZC 648 93897 3.8 73+ -I-ION
OZ 29 ZC 648 93897 3.8 73+ +1ON
02 27 ZC 823 94586 6.7 62+ +10N
02 23 ZC 951 95456 6.6 71+ -I-ION
03 01 ZC 1234 97628 6.2 88+ +6N
03 01 ZC 1234 97623 6.2 88+ +6N
03 29 ZC 1234 97628 6.2 69+ +6N
03 3:1 ZC 1341 98267 4.3 78+ +9N
03 30 ZC 1410 117751 5.1 83+ +7N
03 30 V ZC 1410 117751 5.1 83+ +7N
04 23 ZC 934 95337 6.4 25+ +6N
04 25 X L2337 97618 6.2 46+ +6N
04 26 ZC 1341 98267 4.3 56+ +6N
04 27 ZC 1410 117"751 5.1 63+ +4N
04 27 ZC 1410 117751 5.1 63+ +6N
QC 27 X 14718 117890 7.1 65+ +BN
04 27 ZC 14dO 1179CEi 7.0 66+ +6N
05 21 ZC 1029 96015 5.2 ±2+ ON
06 25 X 18954 139067 El.4 60+ +35
07 26 V ZC 2361 159918 4.2 78+ OS
08 03 ZC 90 109392 7.6 75- 44N
08 26 ZC 3015 1637?L 5.2 95+ +9S
09 03 X 4952 93614 8.5 61- +5N
09 21 ZC 2826 162512 3.9 67+ +2S
09 27 ZC 35 109119 6.2 lOt)- B4U
10 04 ZC 1029 96015 5.2 51- +6N
IQ 04 ZC LCl29 96015 5.2 51- +7N
10 04 ZC 1029 96015 5.2 51- +3N

Mizusawa, Iwate, japan
", Hokkaido, Japan
Kanazawa,1shikawa, japan
Satte, Saitama, Japan
Iwai, Ibaraki, Sapan
Oceanside, CA, USA
Salton Sea, CA, USA
Barcelona, Spain
Shintomi,MSyazaki,japan
Andice, TX, USA
Calera, AL, USA
New Church, VA, USA
Barhamsvitte, VA, USA
Saito, Miyazaki, japan
Homnobe,EokkaMo, Japan
Miyakonojo, Japan
Miura, KanaCawa, Japan
Mobara, Chiba, Japan
Kujukuri, Chiba, japan
Sueyoshi,kaGQshi=,japan
Hyuga, Miyazaki, japan
Eiisai, Mic, Japan
Yiyazaki-shi, Japan

Dist, Nethertands
Stcmperoren, Netherlands
Zilima, Slovakia
Muenster, Germany
Shirakawa, japan
Kitsuregawa, japan
Hoofddorp, Netherlands
Almen, Netherlands
Oakland, OR, U'SA
Riverhead, NY, USA
Benthuizen, Netherlands
Siebengewald,Netherlands
Becker, FI,, USA
AomorZ, japan
Higashidori, japan
Pine Prairie, TX, USA
Eugeae, OR, USA
Chum, Shiqa, Japan
Sannohe, Aomori, japar,
StQTIY Creek, VA, USA
lone, OR, USA
Yoqo, Shiga, Japan
Haramachi, Japan
Midcienmeer, Netherlands
Ocmdhachiman, Uapan
Keylargo, EL, USA
L'nion Center SW, IA, USA
Iantha, MO, USA
Tucscjn, AZ, USA
Boston, MA, USA

4 8
6 18 1
2 12
5 21
4 30
3 16
1 4
3 ? 2
5 L7 I
2 L2
2 4 I
3 21 2
I 11 I
3 13 I
3 6 2

LO 54 I
5 42 I

It ljj2 1
4 22 2
4 7 i
4 5 3
3 14 2
3 13 I

8

jo
9

20
10

6
8

20

is
7
6
8

jo
IQ
20
15

13 35 1 B
2 8 1 15
8 23
8 20
t5 13 110
5 21 113
2 2 1 15
I 1 I 3D
3 7
1 2
6 12 Ill
8 19 1 LO
1 0
5 12 2 8
4 20 1 1¢
3 8 1 11
4 28

IQ 38 2 6
2 ii 1 14
2 6
1 14 2 25
2 3 2 16
1 L 2 16
3 5 2 15
3 3 2 13
2 5 I 15
I 2 i 15
2 17 L g
2 2
i 1

Atscshi Miyamoto
Masaki TakahashZ
Miyoshi Ida
N. Suzuki
Fujio Ohba
Don Lynn
Steve Edberg
D.Fernandez-Barba
Atsushi Kisanuki
Mike McCants
ScQct Smith
Wayne warren
Dcmald McAfee
Atsushi Kisanuki
Shin-ya Watanabe
Atsushi Kisanuki
Kenji Karasaki
Katsuhikokitazaki
Hidso Takahashi
Atsushi Kisanuki
Atsushi Kisanuki
MZyoshi Ida
Atsushi Kisanuki

Alex Scholten
Henk Buider
E'a'tol Rapavy
Bredner
Atm:shi Miyamoto
Atsushi Miyamoto
Henk Bulcler
R. Eoschloo
P. Morgao
CLaudio Veliz
Henk BuZder
Eric Limburg
Hat Povenmire
Sigeyosi Odagiri
Atsushi Miyamoto
Wayne Hutchinson
Larry Dunn
Miyoshi Ida
Atsushi Miyantoto
David Dunham
Arithoay George
Nfiyoshi Ida
Masayaki Yamamoto
Henk 3ulder
Miyoshi Ida
Hal Pcvenmire
Robert Sandy
Robert Sandy
jim Stamm
Roger Sinti<jE

0.0 4 +6.9
0.0 11 +3.7
0.2N 11 +3.3
0.2N 12 +3.3
Q.ZN 12 +3.3
ons 176 +2.1
Q.ls 176 +2.1
0.0 173 +0.1
O.ls 181 -L.Q
(LIN 356 +4.8
CLO 170 -6.0
0.0 171 -6.0
0.0 171 -6.0
0.0 177 +6.8
0.2N 172 -4.6
CLO 174 -6.0
O.lS 112 -6.0
Q.lS 1?2 —6.0
0.15 172 -6.0
0.2S 189 +6.8
0.5S 356 +6.1
l.OS L73 -5.3
0.5S 173 -5.3

9.0 9 +5.4
0.0 g +5.4
0.0 LO +5.4
0.0 9 +5.4
0.2N LO +6.6
0.0 8 +6.9
CLO 0 +7.1
O.Q 0 +7.1
0.15 4 +7.1
0.0 5 +6.8
0.0 2 +6.2
QA 2 +6.2

10 "7.1
Q.Q 6 +7.2
0.0 5 +6.8
0.0 3 +6.2
0.0 5 "6.2
0.0 6 +5.9
0.3N 3 t6.0
0.0 8 +7.3

175 +0.6
!.05 182 -4.7
0.4N 358 +0.7
0.85 178 -4.9
o.is 357 -!-5.8

179 -6.0
0.2h" 2 +0.5
O.lS 354 +7.3
(LIS 353 +7.3
O.:LS 357 +7.3
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1996
AI 04
lCi 07
1U DB
IQ 2G
.to 30
11 05
11 09
11 16

1997
01 17
01 17
(ii 20
02 02
OZ OZ
02 !3
02 15
02 17
02 27
03 !6
03 16
03 24
04 LI
04 13
04 13
04 13
04 13
04 17
05 12
05 31
06 25
07 lg
07 29
07 29
07 29
CB 12
JJ8 23
U9 03
Cl9 DB
10 19
12 07
u 07
12 07

(continued)
ZC 1029 96015
ZC 1341 98267
7jC 1468 118044
ZC 2995 163645
X 7649 94874
ZC 1571 118488
3C 1973 139544
ZC 2903 163066

5.2 51- +3N
4.3 26- OS
4.7 15- -IS
6.1 58+ +7S
7.3 82- *CN
8.0 27- +1S
6.0 3- -383
7.7 27+ -i-5S

Holyoke, MR, USA
Babiety Wlk., PoLand
Riverton, IA, USA
Tokgane, Chiba, japan
MZura, Kanagawa, japan
Ohsato, Miyagi, Japan
Tucson, AZ, USA
Waller, IX, USA

Louisville, GA, USA
Calera, AL, USA
Selkirk, Canada
Maasband, Netherlands
Mairiz, Germany
Mellwood, MD, USA
0h"lzumi, Jzpan
Hvezdarna, Czech Rep.
Moriyama, Shiga, Japan
Bojan, Poland
Lodz, Poland
Mamnoth, AZ, USA
A3hio, Tochigi, japan
Yokohama, Japan
Atsugi, Kanagawa, Japan
Ebina, Kanagawa, Japan
Cuji$awa,kanagawa, Japan
Blue Springs, MO, USA
Usquert, Netherlands
Yalta, Tochigi, japan
Je6enske, Slovakia
Kmitomi,Miyazaki,japan
Beinidji, m usa
Tooele, UT, USA
G'jsti.ne, CR, USA
Miyazaki-shi, japan
Krokowa, Poland
Barcelcma, Spain
Fuenlabrada, Spain
West of E'onoka, Canada
Riverview, Ft, USA
Winter Haven, EL, USA
Titusvi±le, EL, USA

3 3 Scott Tracy
7 17 1 6 Artur Wrembel
4 20 1 g Robert Sandy
5 12 1 20 Fujio Ohba
1 4 3 20 Kenji Kacasaki
2 2 3 13 Akira Matsui
4 g 3 13 Sim Stamm
4 27 1 15 Waye Hutchinson

V

V
V
V
V

V

ZC 404 93083 5.4 63+ +5N
ZC 404 93083 5.4 63+ +4N
ZC 814 94554 5.4 89+ +9N
ZC 2271 159563 4.1 36- +3S
ZC 2271 159563 4.1 36- +3S
ZC 352 92922 7.1 35+ OS
ZC 692 94027 0.9 61+ -6S
ZC 1029 96015 5.2 82+ +9N
ZC 2064 158550 6.5 76- +7S
ZC 970 95572 6.3 58+ +3N
ZC 961 95519 6.3 57+ -2S
X 18202 138662 9.0 lOCi- 78U
ZC 729 94158 7.1 19+ +3N
ZC 1g29 96015 5.2 38+ +4N
ZC 1029 96015 5.2 38+ +4N
ZC 1029 96015 5.2 38+ +4N
ZC 1029 96015 5.2 38+ +4N
ZC 1428 98709 3.5 73+ -7S
ZC 1257 97762 7.3 35+ +1N
X 1112 109506 7.6 23- +3S
ZC 3383 146465 6.2 67- +35
ZC 2088 158677 6.2 66+ +45
ZC 692 94027 0.9 23- +1N
ZC 692 94027 0.9 23- +1N
ZC 692 94027 0.9 23- ON
ZC 2291 159625 5.5 60+ +55
ZC 1029 96015 5.2 21- +2N
ZC 2291 159625 5.5 37+ +3S
ZC 2291 159625 5.5 37+ +25
ZC 692 94027 0.9 86- +9N
ZC 3353 146362 3.7 47+ +6S
ZC 3353 146362 3.7 47+ +55
ZC 3353 146362 3.7 47+ -t-5S

3 6
4 20
4 12
4 18 Ill

13 51 1 6
1 5 2 11
Z I 2 25
5 7 2
3 7 2 15
7 15 1 6
2 '4 1 IQ
1 3 :! 20
1 4 3 25
3 18 2 25
2 6 2 13
3 6 3 13
1 6 2 28
2 5 1 15
5 14 1 9
1 3 I 25
S 8 6
7 49 1 8
5 31
I 4 3 11
4 26 2 3
2 2 2 8

10 52 1 6
5 19 2 10
2 2 2 10

16 86 JO
2 28 I 20
3 50 115

19 167 I 6

1998
04 28 v zc 692 94027 cl9 B-f -5N
04 28 ZC 692 94027 0.9 8+ -5N
05 01 ZC 11.11 96985 5.5 34+ -IS
OS 20 ZC 3389 106500 7.1 37- +5S
06 15 ZC 3252 164907 6.6 70- +5S
06 19 ZC 192 109793 5.1 32- -3N
08 16 ZC 741 94227 5.5 32- +6N
08 17 ZC 943 95397 6.6 19- 4·6N
08 17 ZC 943 95397 6.6 19- +6N
09 12 ZC 692 94027 0.9 58- +9N

Lodz, Poland 21 97 I 6
Poznal?, Poland 2 19 I 6
jarostaw, Poland 1 3 I 15
Plymouth, NC, USA 1 5 1 20
Christeh'.irch, NewZealand I 6 2 20
By'cigoszcz, ?o!and 1 3 I 15
San Mateo, CA, USA 1 3 1 10
Mimi, Nagano, japan 1 1 3 8
Minamimaki, Nagano, Japan 2 :12 3 8
Meyersdale, ?A, USA I 7 2 25

Hal Povenmire
Greg Robinson
Chris Brown
Henk Bril
Hans Ehrenberg
joe Sedlak
Satoshi SuzukZ
Pete zeieny
Miyoshi Ida
ArtuE Wrembel
Marek Zawilski
jim Stamm
Shigeo Uchiyama
Satoshi Suzuki
MikiVa Sato
Hajime Yamanaka
Katsuhikokitazaki
Robert Sandy
Wim Zanstra
Shigeo Uchiyama
Pavol Rapavy
Atsushi Kisanuki
Stuart Levy
[jerald Nye
David Dunham
Atsushi Kisanuki
L. Benedyktowicz
i).Fernanciez-E!arba
jose G. Castano
Franklin C.Loehde
Tom Campbell
Chris Stephan
Hal Povenmire

Mzrek zawiiski
Krzysztofkaminski
Robert Bodzon
Robert Stewarc
Brian Loader
Artur Wrembel
Alan Adler
Mikiya Sato
Hirokazu Koyama
john Holtz

(LlS 357 47.3
CLO 1?7 +6.1
0.0 174 +4.7
CLIM 175 -5.3
(LO 35? +7.0
0.25 178 +3.3
0.2N IBO -2.1
Q.Q 174 -5.6

(J.Q 5 +4.7
0.0 4 +4.7
0.0 4 +7.1
Q.Q 183 -5.0
0.0 184 -5.0
0.0 283 +4.5
CLO 185 +6.7
0.0 5 +7.2
O.LS 185 -3.7
0.2N 3 +7.4
0.0 l8Z "7.4
0.5N 179 -0.3
0.0 El +7.0
0.0 6 +7.2
0.0 6 +7.2
0.0 6 +7.2
C.U 6 +7.2
(LO 18¢ +4.4
QA 2 +6.0
(LIN 183 +2.8
0.15 185 -0.1
0.0 176 -4.2
Q.Q 355 +7.3
Q.Q 356 +7.3
0.(J 356 +7.3
Q.2N 175 -5.7
0.15 353 +7.1
0.7N 175 -5.7
0.7N 176 -5.7
OAS 357 +7.3
0.0 176 0.0
0.0 176 0.0
0.0 176 CLO

0.0 4 +7.3
CLO 4 +7.3
0.0 181 +5.5
0.3N 186 +1.7
G.2S 187 -0.8
(LIN 2 +5.6
CRIS 352 +7.2

349 +6.3
0.0 349 +6.3
O.lS 351 +7.3

Grazing Occultation Tips
Scott Degenhardt dega@naShvMe.com
bttp:/hlashyilk£QrEl/-dega/mps.htn1

Preparation Days Before the Event
KiiowWhereywane goitig! Visit the graze site days in advance as well as the meeting place thatyou will meet at right befate

the graze, and after ifit applies.
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Make sure you have these at least the day before the graze:
I) Batteries for tlaShlights and recorders or motor drives, etc.
2) Bk'ik Tapesl Ido'n'tknow how many tEmes I speut firantically lookingfor a tape atthe last second before akl eveut.
3) Maps ofthe graze site in caseyou spaz and completely draw a blank on where it wasyou were supposed to be.
4) Turmmyourtape iuxxd«mdshmwave radio at least the day before the event to mdke sure they still wort As a side note,

i just turned on my spare time cube a few minutes ago right befOre Iwas getUtg ready to type this ody to hnd it no longer works!!!
5) Ikm'tforgdto pack aBright flaShlight (~ li9ht) forclemup after the graze. There's nothing like drivMg ofIMer the graze

and leaving an eyepiece behind only to remembm it the day after the guy who's property you set up on mowed!
6)Bepreµmito dosoubesunm% Eking a piece ofpaper to draw a quick map ofyour locatiou and measure ffotn the cen,0r

of theioad towhereyour scope is. Also bring a mall flag or tent slake to mark your locaticm so the graze leader can double check your
work in case soine discpepa!Wy arises-

The Day of the Gr=
I) Preload the carearly and double check everything to make sure you haveii't forgotten sontethMg.
2) CheCk it agaitm
3) Make srwe you pack the actual graze predictions that give the exact tUne, duratioil and what part of the uioon to be lookhig

at.
4) Make sure to getplenW of rest and showup early enough so that you can be relaxed and actually eiijoy Uie thrill of chashiig

of the moon's Shadow.

During md after the Grwe

I) lkm't talk during the graze and pay atmiUon.
2) As a matter of reality, be mare ofyour surroundings (i.e. wild dogs, snakes, homeowners with guns, etc).
3) Dbn't forget to record your tmperature, sky canditions (stability and traWpareucy).
4) Again, dcm't forget to mark the location ofwhereyour scope is acid do a quick survey.
5) Don't forget to estimate your equation of time correction (how slow or fast your calls were).
6) Don't forget to note any other unusual circumstances.
7) Tum inyourdata ASAP, preferably imwediatejy afier the graze ifthere is a post nieeting.

Check List—Oon't Forget Things Like:
Eyepieces (t have personally done this oue!!!!)
Taperecorckr
Telescope
SWradio
A folding chair
Jacket in case it gets chilly
Coffee
Snacks for afkr (not during!)
Maps of the graze site
Graze pmdicticms
Cellular phone ifyou have orc (for security) i

Reports ofAsteroidal Occultations in 1996
Jiin Stairurt nemo@flash.nct

Ifyoudo nothave amgional coordinMrwho f&wardsyour reports, they Should be sent to uie at: 11781 N. joi Dr. Tucsoil AZ 85737,

USA, or prderably by email tonano@flashnet. Naines and addresses of regional coordinators are given under "IOTA Publications"
near the Font ofeach issueof Occdtatim Newsletter. All times in this report are UTC.

Jan 24 (14) Irene arid SAO 079988. See ON(voL6, iio.l3, p.300).
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Jan 29 (893) Leopoldina arid SAD 114705. The following information was received hum Roland Bonhisegna:

The occultaticm was positive for fdir observers:

BARKER Klaas near Douai (F)
BONINSEGNA Roland at Dourbes Cb)
POLFLIET Tim at Gem (B)
REGHEERE Gilles at Valeaciennes (F)

Moreover, a determinatian of least seperauoR was obtahxed fixjin the Astronomical Observatory of Mallorca (E) using 6 CCD fames
obtained aHer closest approach.

ConcmUng the visual observm there were two problems:

POLFLIET, Tim mcardCd the beginning of the occultation at 2lh58minl2.7s. Comparing with the positiou of tti¢ three other visual
observers, his timing is around 13s late. The duration seems correct however. For the moment, kb Rot know what could be the reason
of the Une sEM of Tim POLFLIET. I hope to have uim news.

REGHEERE, Gil1« has reported poor accuracy in his tiniings ("I- 3s) but better precision concerning the duration (4s +1- Is). Iii fact,
botti the accuracy and the duratim of the occuhation matched BAKKER and BONINSEGNA obsavations quite well.

Ihave used the three late obmvations and slided the one ofPOLFLIET to obtain a prelimMary form for Leopoklina.

Leqpoldina isnot spherical butegg-sh&ped: His major axis (perpendicdlarlyto his motion) is aiound 105 km long, but his mitiorone is
more accurate, arouud 65 kin.

The CCD obsewaticms are ahnost correct: the time of least seperatim was around 38S late and the distaiuce was aruimd 0.03" shorter.

This is a pMiminary reductiorL

I just want to point out that the diaineter of 893 Leopoldinalhave calculated (105 x 65 km) was the larger possibility. hi fact a more
phmsible diameter would be 90 x 65 km. For publicatiW Iprefer the last oue.

Feb 18 (532) H«culUta aud PPM 100492. Isao Sato sent thefollowing eport:

The occudtation. . . was successfUUy observed fioin at least two sites Hom Japm-

Kjyoo Url Shigaraki Towu Sh@a Ph:f., caught a sureextinction deqper than l.Omag. horn llh43m35.7s+/-0.3s to llh43rn52s (the time
is when he recxjgMzed the emersion) UT with his 13cm reflector. The siteis El36d04'35".6, N34d53'30", h=275m (Tokyo Datum).
Heiyported the disappearance was gradual mdreappearance was more gradual. Only the object star was extMcted and other field stars
were visible.

Mjy&hi I& Yokaichi City, Shiga Prd., caught an mdew extinction ofabout 1 mag. Rout llh43m32s to llh43ra56s (the time is when
he recogiized the recovery of brightness) UT with his 26crn reflector. The site is E136di2'34".9, N35d05'54".0, h=l40m (Tokyo
Damn).

Two obmvati<ms are visual and ooiucident Thadmethg' m certain. The occuitation track must pass over Tokyo, Yokohama, Nagoya,
Kyoto, and possibly Osaka. But unRmunately lit was cloudy Iii Tokyo Mcluding NAO.

The observations are the Mndh tMieofsw=sdiU asteruidal occultatians Hom Japan. The eighth time is Irene occultation on January 24,
md the semMiuie is hibemunia occuhation on December 6, lastyear. It is great that three asteroidal occultations have beai successfiil
in thiree months!

.-'Lpr 18 (39) Laetitia md PPM 205061. Four negatives md WalterNissan's report for the oRe positive:
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Robert N. Bolster
Johu Holtz
Shawn Dvorak
Robert Nkdic

Fraacania, VA
Coraopolis PA

Ontario, OH
Huntsburg Tohip, OH

Walter I. Nissen, Jr Nisseu, OH Long: -81.86371 Lat: 41.37355

UTC interval
h m S S

9 52 5.26 dis
9 52 8.10 2.84 reapp
9 52 31.53 23.43 dis
9 52 36.34 4.81 reapp

raw watch times offset to UTC, not corrected

1/2 s late +1- 1 s
1/2 s late +1- 1 s
1/2 s late +1- 1 s
1/2 s late +1- 1 s

all 4 event s
were " soft" ,
about 80% (?)
certain

There were a fewvery Short untiined Mtervals when Ilost sigbt of the star, but an eyelid blink restored its visibility. I didn't believe they
were real while observing (could be wrong, it is possible they were real).

Tearing, watering up was athreatthfoug!K)ut and there is a snial1(?) probability the Urned evems might Rot be real. The probabilityllost
sightofthe starisvirtually ]0QP/« the probability that was due to impptible clouds, or watery eye cannot be eliuiinaEed. Ifieal, they
were certai[uy unusual. Slow, somehow soft. Not sharp, but no smooth fade evident. With the ambient light pollution and the twilight
the star was not easy at tlN begiuuhg ofthe obs and became fairly uncertain at the end of obs. It is unusual that the accuracy recxxded
for all 4 timings is the same, arid so poor, but I tun vaycomfomble with this. Conditions were not easy-

May 14 (119) Althaea aimi PPM 156887. The following comes fium Isao Sato:

Tatsuo Minobe reported that he caught just 0.2 second extinction. . . in visiial with 50an reUector . . .. .

A &mssionMbwed {hat debatedthe validQy da sUt9k observation regardless of Ute precision with which it was made. The conclusion
wastbat whilevery little idOrinatkm can be obtained fium a single (short) occultation, that it was still a bona fide observation, and that
the data should be received on it's OWlk merit.

Jun IQ (I) Ceres and PPM 23!555. Three reports were received about positive observations of this event. The first, Eom Javier
LicaMro:

I received a repotrt Rom Observatorio Astrmoruico Cristo Rey (Rosario, ARGENTINA). They observed the SAO 159866 (= PPM
231555) occultatiori by CERES, using an SSP5 photometer attached to the 25(hnm f/l5 Eeiescope of the Observatorio Astroncmico

Ausbd (1ong'= 60:38:56 W, 1at= -32:57:53, alP 36in). They sent me via fax a light curve (counts vs. time), that shows a strange
Shape, not symetiical. It goes From 1800 countto 1000 count (about 0.6 magnitudes). The minimum occwed at about 2h35ml5s (asl
cari see the time resolution is Is). The observers were J.L.Sauchez, V.A.Buso, L.A.Mansilla, G.Bdlan, M.VJasMkas, md G.A.Ubrig.

The second report (on the same observtiUon) is horn Rene Duffard:

Thisweekatdlweut to Rosario mdlsawthe persons who Observed tbe oec~cm by Ceres last June 10. They used a photomaer SSP-5
Optec aiid record in video tape the cotutts and a dwcmotneter in the saine image. The photometer has a 4 digit display and they put a
clnmouietw beside it. Ir the video tape they recorded 20 minutes of the event The phomneter was coiinected to a tiine preci$ioA cf I
seconcl so the time resolution is that. They used the Johnson B hitter. Herelcopy (Ed: a partof) a table with time vs counts afkr 2:45
TU.

8 1718
9 1706
10 1560
11 1483
12 1376
13 E135
]4 999
15 1026
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16 1655
17 1720
18 1771

The correct pubication ofthe telescopes witb the photometer is: lat. S 32 59.064; 1oRg. W 60 39.488; elev. idem
These coordinates were taken with sattelite.

The third report oa a South Afiican effort is fPom Danie Overbeek:

The predicted track of the shadow fell over the Cape md we had some hopes of good observations. The writer contacted a number
abdMduals who doncR participate in the µ'ogmnm' nqgukrjy. He suggested that the SAAO attempt photoelectric obations but there
weredifficmties=babkaeto theshort lead time given. He travelled to Mdknesbury as the Gauteug area was adequately covered and
ratherfarhum the centire line of the track. In the eveut, cloud, mist and bad seeing foiled most of the attempts. Also, Ceres proved to be
rather bright coinpmd with the target star, making visual observations difficult in less than ideal cmditions.

In Pitidands, C Turkhad soinemistbut reported a disappearance at SAST 0426, 28secon&, -For- 2 seconds. Iii Ron&bosclt, C Rijsdijk
obsavedadisqppearance at SAST 0435, 36 seconds and a reappearance at SAST 0437, 40 seconds. Iii the same area, (I) and T Lloyd
Evans using a sIullldkcmr, couldwt be sure of a de6nite dis- or reappearance. Iii Simon's Town, P vm Blomuiestein had a misfy sky
andwasncitme ofhis observations. In Sedgdidd,, J Hershad bad seeing and was R(yt sure. InWtoria, J Sjuiit observed m appulse at
theprediaadtime. In Britstown, N Kriek observed an appulsebutdid nottime it, as did T. Sniith inkeetmanshoop. BredeIL Erasuiia,
Maknesbury and Vallderbijlparkh&d cloud ormist The observers cannotbe accused ofnot hying!

In addition tothe Uiitial as=betrypmd~ genaatedt!yMArunFderspiel he subsequeMjy determined the orbit of Ceres several times.
The following is his report and conchtsions fhm his most recent &tamitmiow

I re-determMed the orbit of Ceres fiutn CAMC positions (1984-1996), this time reduced to the ICRS Merence flame ako usal by
Hin Theresiduals amquiegxxt RA 0.16", DE 0.19". The star is listed both m theHipparcos Main Mission catalogue and in the
Tycho catdbgue, Mowing a consistmt calculation of the event. The proper motions in the two catalogues are Hot in good agneemmt. The
CAMC positicmafthe starusedfarmy kstyedspredictim agrees with the Hippaims position within 0.1". hi the following fuse the the
Hipparcos Main Mission catabgue position for the sEar.

Central line for aa occultation by (I) Ceres

(I) Ceres occults PPM 231555 (RA 16 20 29.406 DE -18 41 25.13)
orbit Ceres firaui CAMC positions ody, star Hippancos Main Mission catalogue

Minimm geocentric distance:
date: 1996 6 10 ti= 2 43 44.UT; d=1.67", PW=l72.18 deg,pi=4.92",mu=32.35"/h
substdlar poMt on earth (lat., long.), PA of least distance:

-18.68 -54.60 172.18

[Editor's note: Ihave sdeded only parts ofMartiii's table]

Lat. Long.
-14.80 31.86
-17.51 24.40
-19.41 19.18
-20.98 14.85
-39.19 -59.42
-39.40 -61.97
-39.59 -64.55

hh:mn:ss UT
2:35:18. I
2:35:36. I
2:35:54. I
2:36:13. I
2:44:44. I
2:45: 2. I
2:45:21. I

starAlt StarAz SunAlt sunAz
10.0 253.1 -23.1 70.9
17.5 255.4 -30.7 73.2
22.7 257.2 -35.9 75.1
26.9 259.0 -40.1 77.0
69.1 12.2 -67.7 228.8
68.4 18.4 -66.1 232.9
67.5 24.3 -64.4 236.6

This central line has shified a bit compared to the predictions distributed last year. Rosario is now about OS" north of this path, the
jbserved ininimuin time (according tk) Licandro's report) is 9 minutes too early. However, I thought people at Rosario measured the
uUniinmat2:45:l4 UT, whkhisabcmt0.5 minutes later than my prediction. Cape Town is about LI" south ofthe patlt the time giveR
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by c. Rijsdijk scmdsreasoUble, whams C. Turk's tiine is much too early. My conclusion is that neither site observed a real occultatiou
by Ceres. The offsets m so large that Iwould exclude the possibility of large mors in deposition ofthe star orthe orbit ofCeres.

Jua 21 (824) Anastasia and PPM 706340. A report Mm JWUk Pastor Erades at Aspe Alicante, Spain; ofan occultation beginning at
21:06:55.4 andfMiShUig at 21:07:01 +1- (LBS.

Oct 17 (54) Alexandra and DM -26 3064. From Graham Blow (RASNZ): Peter SkiltQIL observing firoin Frankston Heights, Victoria
wpms two separate disqppearmces fmhis event. The priuiary was betweea 09:58:14.41 and 09:58:17.07, and a Mther event between
09:58:22:23 md09:58:23.07. Although Peter feels definite about the primary event he states that there is a small possibility that cloud
mayhave iMuenced the ctha: Km Biyaut observing 3 kn NE of Peter, and nearly in the same track, saw no extiactioiL but he said that
it was possible for a short occultatioa to have taken place. jiui Blanksby, observing hom a track 18 km north ofPeter's saw ao event

Assuming the diameter ofAlexandra to be 171 knt and the maximum duration of any event to be 5.6 sec., Peter's inain event suggests
that he was about 10 kin Hmtthe MgMMeshadow. On this basis, jiui Blanksby would have been about 8 kin outside the northern limit
of the path. Peter Andersori at Brisbane, QuemslaM got a no event.

NcwO9 (892) Seelimand GSC 4695 543. Richard Miles, observing 6 Chesire, UK. (Lat. 53.2453N, Long. 2.7375WAlt. 75m)
scntthis rqxm:

Obsavations began about 01:42 UT, whm a few am clouds appeared (naturally!). These soon cleared (the Anti-Spde Law Uperating
on this occasion) and intexisive mani4g began around 01:46 UT. WatchMg intently and comparing the target star with its two
cotnpaUms,l suddailyhitthebmonoQuky stopwatch as Ireacted to the object seeiningto disappear. I immeaately looked to the other
two stars to check they were visible, which was the case, then switched to averted vision - nothing there! I measured the UT of
mid-occultation to be 01:50:55 +/-2 sec. The duration of the occultation was 4.97 sec.

The observed durationofthe oocultation translatesto a chord of62.0 +1- 2.4 km in length, neatly fittingwithin the catiilogued diameter
for 892 Seeligeria of 78.5 +1- 1.7 km. The difference indicates that my location inmid-CheShire was located about 20-25 km fioui
mid-track Since Seeligziiawas ataidaUvdylow altitude la the Sky ("20 deg), this diffaenoe projected onto the Earth's surface actually
amounts to about 70-90 Ker Fom inid-track.

Nov 25 (93) Minerva and PPM 070495. Isao Sato contributed this Teport: See ON (VO!. 6, no. 13, p. 300).

The occujtation was su(=s%obsam by two obmvers in Okayam% Japm. Fonunately, both observations were both photoekctric
and video inonitored. Further, {he occulted star was found to be double. The raw result is as follows:

observer
site
longitude (Tokyo Datum)
latitude
height
telescope

imnersion of primary

immersion of secondary

emersion of primary

einersion of secondary

Nobuo Ohkura
Okayama City

E 133d52'36.1"
N 34d36'24.8"

3m
0.36m SC

Hidehiko Akazawa
Funao , Okayama
E 133d42'43.3"
N 34d34'42.6"

8m
0. 28m SC

(UTC) counts (UTC) counts
2459.5+/-3.8 2432.4+/-3.8

16h5lm46.5s 16h51m47.1s
1600.0+/-47.0 1862.0+/-24.2

16h5lm46.8s 16h51m47.5s
1261.0+/-5.1 1634.1+/-4.3

16h51m52.9s 16h5lm54.5s
2078.9+/-21.9 2173.2+/-13.5

16h51m54,.0s 16h5im55.4s
2459.5+/-3.8 2432.4+/-3.8

From the photoncounts, the magnitude di&mice of the primary and the secondary is 0.81+/-0.02inag in V-band

Shce the four occultation chords are close, ellipse fitting is not adequate. CHIc fitting for fourchords Shows the diimneterofMinerva
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is 132kni, the sqpeiration ofbineoy is only 6.5 millimsec m thepositioil angle 249d. The separation is one seventh ofHST resolution!
I

1998 September 10 Occultation of PPM 172432 by Asteroid 1574 Meyer
Richard Mi1« rmiles@baa.u-m.com

Hazd McGee, Joumal Editor for the BAA reports a positive observation of this evem as seen hmz West Ckmdou, near Guildforcl

Surrey, England. Hazel reported that this was her eleventh serious attejupt to witness an asteroid occultation, the previous 10 all
of'which were Regative. This observation represents only the second successfii1~ ever inade Nam the UK. The measured duration of
the evem was 3.87 seamdsbm afkx albwingfcr a bnge'p~nal equation for starting the watch compared with the reappearance timMg,
she estimates the munded timing at 4.0 seconds duratim. Given Hazel's persistence and determiimtion faced with adverse weather
conditions on this and other occasions, She well deserves our congratulations OIl her achievement. Observational details are:

Locaticm 51deg 16inin North, Odeg 3(hnin West (Clandon, Surrey, UK)
Ihstnunent 305min SCT x 117
Tinie ofobs. 02.08 to 02.]0 UT approx., Thurs 1998 September 10
Conditicms Broken cloud and light rain. Very clear between the clouds, strong moonlight did not interfere.
Disappcarmce 02:09:12.0 UT
Reappearance 02.09.16.0 UT

Text of Report:
Imddightaito rcpon a positive observation ofthe occultation ofPPN[ 172432 by 1574 Meyer about 20 minutes ago. Iwas

vay lucky to g~mkmck)udwas blowingamss 'veryfasl and WFaill was falling. Fortmatdy Ihad set up on the star earlier (afEer
1796 Rigq, which was mgative) and it would 90CKll the telescqpe tracks welt over a long period! During the observaticm window Idraped
atowelwerthe te~aMqmod the ¢kme Slit amck to watch the Sky--fortuaatejy the rain was ody a light shower. When it looked
like it wuuld be ckarfor afew minutes I pulled offthe towel, grabbed ruy sstcvpwatches andjmped to the eyepiece. The little triangle of
stars wasstill in diefield, although not central. It was swiixuniug in and OUt of cloud, but in a briefckarpatch the brighter one suddenly
winked ouj and a few seconds later back again. Both timings felt good, i.e. not fumbled or undufy delayed, but I have never ckme a
reaction test—l suSpect r ain about a sccoM slow. The niah watch recorded 3.87 secs.so Ihave rounded that up to 4 secs. My UT tiine
is taken fi»ni a second watch that I start at a noted time by a radio-ccmtroUed dock; then stop it at the event.

Looking forward to hearing od=wpons, I do hope scjmecme else got it also. Formal details below. Offtio bed uow!

Best regards, Hazel

P.S. I have a cartoon OIl my office wall which reads 'DONT GIVE UP. Having now observed both a solar eclipse (1988 in the
Philippines) and an occultatian in the rain, I would endorse that sentiment wholeheartedly. i

A Complete Portable Astrovideography Setup
Scott Degenhardt dega~ville.com
http:/hiaslrvilkzcom/-degaMdsetup.htm

With the advent of sensitive CCD video uuneras, the draniatic decrease in the price of electronic equipmeiu and the need for the

accuratedata asUm'ideography provides, Ithought it would be good to have a well organized list of the resowces now available
foribese products. Below is a listof the itansj either ~usc as well as itiemslhave ordered and intend to use. These items can wake
an observer completely MdepeMent ofllO VAC! By usMig all 12 voe equipment you also elUnhtate the attnoying "buzz" associated
with 12 VDC to !10 VAC inverters. By using video documentationof astronomical events you also elhninate hunian subjectivity and
time delays associated with the human neactioa time.

Here is a list M no particular arckr that Ihighly recoiuumd:

I) The CCDvideo camera:
There are several high resolution, high sensitivity video cameras available on the open market that work well with asErouorny.

The rnostincxpaishm, and oddly mough the most sensitive carneralhave used to date is hum a company by the name of Supercircuits
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(http^ww.supauuuts.com 1-800-335- 9777). The camera is a Topica model TP505D/3 (Supercircuits part number PC-23C) at a
cutreut price ofody $90! This includes a built in microphone far audio: http://wwwdmperciKng£am/page28.html

For an idea on some documented performances of this camera verses a GBC 505 see: http:/hlashviikmul/-dega/sbshhn

Sooul willhave apage showing a coinparism ofi&mica1 stars through a 6" f/4.5, 6" f/8, 8" f/6, 10" f/8, 12.5" f/10 newtouians,
and 14" cassegrain: http:/hlashville£om/-&ga/compare.hun

Ifyou can't fabricate an adaptor to plug the cautera sUaight into your 1 1/4" focuseryou can order a C mount to I 1/4" adaptor
finai Oriodre~pe Caiter (1-800-447-1001)- You will have to order two different parts to make the cannectionbut there is a bonus
for cMeringthis GodigwatiQEL The I 1/4" barrel has threads for stmdard eyepiece filters. This could behandy for doiiig spectrum work
or planetary videography to enhance contrast.

Orion part #5264 Universal Camera Adaptor $24.95 + $3.86 Shipping
Orion part#7127 "T" to "C" Video Camera Adaptar S27.50 + 53.86 Shipping

http://www.ohontel.cam

2) VCR and monitor:
There are several manufactures that make a 12 VD'C TV-VCR combo for about 5300. Wal-Mart sells an Orion brand thathas

a 9" color monitor with a 2 head VCR with HQ. Electronic express sells the Samsung version of this. GE, Magnovox, Paitasouic aiid
Quasarhaveoompambk mcxjek The biggest advantage of one of these is reduced set up time as well as fewer SNAKES (cords)! The
utare cmimionsyou canelhninatethemom rie1iab]e aiiy systein is. The cmlybuuwer iii these systems is they are ail 2 head VCR's arid
domtmn in singk step slowinotion which isneededto get your timings. But Wal-Mart and other stores have 4 head VCR'S for as cheap
as 5120.

3) Time inserter:
This willplace art enco&dtium signal on the recor&d video image. Although onecau live without this for a while, ulthnatdy

it will bemealed to gettrue0.033 millisecond accuracy. Supercircuits sells a 110 VAC time insenerfor $I2U that Ihave purchased and
will COAVCl1tO 12 VDC. Ialsowillhnd a wayto mcxiity itto triggeroEafthe top of the second mark ofWWV. IfaK goes well1(Scott
Deg&ar!t dega@naSh'Uk.cem) will be willing to pruvide the same modification for anywe for a very ininhnal charge. IwU1 keep "
everycme posted an this: http://wwwmperchuits.~page43.html

Them is also a time inserter kit available through IOTA's Derald Nye ('iye@goodnet.com). You will have to buy about $150
worth ofparts and you will have to assemble it and you will have to have mare than a basic understanding ofdectroMcs to accompliSh
this.

4) Shortwaw Radio:
(digitaltuningisH=Y~mlnended). These sean to be harder and harder to come by thesedays. Radio Shack sells OIlC

forSl00. Ifauyyoneknows a good source for a idiabkbattery operated digital SW radio that will get at least 5, 10 and 15 MHZ please
email ute the idb.

5) Assorted cables:
Fortlie 12 VDC power (coaxial plug) andvideo signal coIulectionjhjln the video camera output (BNC type connector) to the

video inputof the VCR (RCA type input)luse the following Setup:

a)Buya25 footWHITE video cablesfimiWa1-Mart(these Show up REALLY WELL at nightldon't knowhow manytimesltripped
over uiy black ones umil I switched to white). These will have the screw on Type F connecters on the aids. This cable will be used to
go Hom your camera to the VCR

Also atWal-Mart in theauto dept. buy two sets ofdligatartype battery dips for the powerccMtothe camera and the monitor.
Mdke sure they have one Red and OIlC Black in each set so that you know which one will be used tOr + (M) aud - (black).

b) At Radio Shack buy (these are for thevideo):
1 each of a 278-251 (TypeF to BNC adaptor), S2.99 each
1 each of a 278-252 (TypeF to RCA, soinetimes calledphano plug adaptor), S1.99
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(farthe TVNCR 12 voe power aadvi&o camera power) also at Radio Shack:

2 each of a 274-1570 (5 min O.D. X 1.6 mm ID. coaxial plug), $1.89

Note: Whai you get home, make sure the Coaxial plug fits into the 12 VDC conneclor ofthe cainera. Ifit is too mall, take it back and
try a 274-1567. You may want to take the cautera with you for this part to try out at the stare. The second connecter will be foryour
mouitor.

***WARNING***:MAKE SURE THAT YOU WIRE THE "+" (POSITIVE) 12 VDC TO THE CENTER CONDUCTOR OF THE
PLUG TO THE CAMERA. THE "-" GOES TO THE OUTER CONDUCTOR. We will have to wait to see what the polarity on the
tnouitor is, but it is probably the same (+ on the center)-

6) 12 VDC Power source:
The first source that comes to mind is yourown car battery. Iwould recommend connecting to your car battery with alligator

dips like the oneshom the auto parts section mentioned in #5 above. A cigarette lighter plug is sUnplynot reliable. I have had one of
these back out of the plug aiid work itselfloose before While in use. This would be disastrous mer driving hundreds of iniles for an
ocmltation by arare asteroid only to be lost by this. Your car battery will work good for the TV NCR aiid other accessories, butlhave
alwuys m the caniera offofits own k'wn and garden battery (to keep as much electrical noise oOof the video image as possible). These
batteries run about $25. Just iwike sureyuu learn how long you can runyour mtire setup offdyour battery WITHOUT ruuning your
carbamydown! Also, yousbmldncver run ANY battery below 50% of its capacity or you will greatly Muce its lifetime. Deep cycle
batteries similar Ed those used 1!1 niaiMe applications are designed for deep and hequmt charges arid discharges.

Battaieswill probably outweigh all other piecesofequjµn'm (sometimes eveu yow telescope). I like to put my batteries inside
satne kindofplastic battery box, for safe living with battery acid and to indke than easier to cany. For lawn acid garden batteries, Ilike
to put them inside a dry box like ones sold at Wal-Mart in the fishing section. This wUl then close and have a haiidle on top far eaSy
canying. Mdke slue to drill several suiallholes m this dry box. It has a VERY good seal and you do ROE want hydrogen gas to build up
inside the box and create a very efficient bomb!

7) GPS unit for survqying'
I prefer the Eagle Explorer GPS unit. Read the foHowMg page to get wore info on how to use a Sl50 GPS unit to fMd your

lo@tude and latitude to within 15 feet aer ody 3 hours of "graphical averaging":
http://nashville.~-dega/W©O.hm (background on the research)
httpµ/hiasshvilkmm/mkga/gpssteps.htm (actual procedures to use)

8) Some other items to consider:

a) At Wal-Man in the video cable sectionlpurchasd a "coaxial cable twist-on "F" comector". Throw a box of these (2 in a box) in
withyourvideo cable. Ifone ofyourvideocdbkeMs suddenly comes uncrirnpted and pulls apart 1r the field you can repair it in a matter

ofminutes.

b) There is always a debate OIl the best quality video tape to record on. I personally use "Maxell HGX-Gold Preutiuut High Grade"
T-no VHS tapes. When bought iii a 3-pack at Wd-Mart they are not too expensive. Tbqy yield a very high playback guilty WHEN
THE RECORDING IS DONE IN "sr (Slow play mode)! I don't how how many ofmy early observations were less thaa dear by
forgettMg to record in SP inode. I believe it is almost hnpossible to tell the difference betweai the quality of the playback Rom the
mcoitled signal with this tape-

A note db tapes in cold weather. The medium that the magnetic material is attached to is very siudar to scotch tape. This
medium becomes VERY m md brittle at very low temperatures. This will canse the tape to not air properly across the video heads
andphch rollers. Besides ruining the quality of the recordhig it can actually cause the tape to get chewed up in the machine. Make sure
the VCR stays in an mvironmait warmer than about 55 °F ed asswe quality (keep it in a warm ear, etc.). Ihave ruined a tape firoin this
very probleni.

c)Dan't forget topack a regular tape recorder. This cari serve as an emergency last uiinute backup incasc you sufkr an unrecoverable
video problem in the field. The same can be said foreyepieces!

d) lffyoumalfywanttobe lazy, gxmdanother 590 on a second Superchuits camera and S50 at Wal-Man for a 5" inonitor and Uouvert
yournmer$cupe imo avideo finder! No more gating on yourkitces to try to stare in the inverted view ofthe finder with an eyepiece to
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see whaeyou ar'efor an astaioidal occultation. This mmd<mnera can then substitute as a back up camera in the event one of them hils.

e) Far an additiollal $250 you can buy a merential GPS Beaccm Receiver (DGPS) for you Eagle GPS and a few accessories and
eliminue the need for the 3 hour average to determine your longitude and latitude. A word ofcauticm before purchasing this accessories,
there isnot coverage over the whole United States yet. See the US Coast GuaMPage to determine ifthis is worth it foryour area:
httpWwwwjlavcenA$cgjnil/dgps/coverage/defauk.hm (DGPS beacon coverage)
http:/h¥wv'navcenA}scg1niVADO/O@sSelmStams.aSp (Statas of a DGPS beacon)
http:/mwwmaglegpsmIn/locatorl!ocatorhtm (to find a Eagle Deder) j

Advanced Video System with Real-Time GPS Video Time Insertion
Rex L. Easton, SkyGazer@inlan&tet.na

Here is adesciiption of au advaizced video system for astronomy. We at the Heartlmd AstronouUcal Research Team (HART) have

µx)kd owfinancid and knowledge resources together far several years now aid have come up with a very good video sµtetn for
timing oecukations ofdl kinds. Below is a list ofour equipment with a brief explanation dits benefits.

Video Camera
Adirondack Video Astmoujy Qlttp'/kmw(d(Lco[npuserve.axn/home~/waastrd, Orders: 888-799-0107, Information: 518-

761-0390) Asuovid 2000, USS595.00, 600 TV lines;l.7 x 1.9 x 3.75 iaciie& 300g: This is an excellent video camera. The chip size is
slighty Jarger than the SBIG ST-7 CCD. Ithas full control in a convenieRt control box instead ofhaviiig to use the cxjntrois at the back
ofthe camera. We stmigjy recommend this camera.

GPS Video Time Inserter
Hadta M¥//wwwXorit&coln, 949-489-0240 ) GPT-50, US$589.00, 2 inches x 2 x 3, 9 to 14 VDC: This unit takes the time

and position infomiation Ruin your GPS unit in real time and overlays it OIl the video. You can diSplay the time, the positioit, or both.
You cm also put one or two lines ofyow own tide db the video--such as the staritame or the place name, etc. You can position this
information anywhere on the scteckl It stores the setup informatioii so you only have to set it once. The GPT-50 puts a small white
vmical baron the lefE hand column ofthe video Raine Ed tell youexactly on which frame the second begins. Video (NTSC) runs at 30
fimrlespersecmd® averagG Soinethnes it's 29 and sometimes it's 31 hames per secoiitd. Knowing exactly cm which hame the second
stans aiiovvs you Ed com Raiues in single step mode accurately.

The GPT-50 'works with my GPS unit that provides the NMEA 0183 standard sentences, which is nearly all of the units you
caribuy today. ltspaMcdjy uses the $GPGGA and SGPGGL senEeaces. It also used the I pulse per second (I pps) timing pulse Horn
the GPS uiiit. It has a pass through forthe GPS Mformation so that you can connect multiple GPT-5O's together for use with multiple
video scjupcjes audcmjyneedone CNSuUt. This works great for setting up two video stations ]00 Net apart (SO ft in opposite directioits)
HumonevChick- Ifyouhaxie auy questims aboutthe GPT-50 or it's use with your GPS unit talk to Bob Pargee. He's great to wwk with
and knows his sm:

Video Tape
Maxdl Mcssional S-VEtS, BQBroadcast QuUty, Back Coated Tau US$l0.00: (Even though this is Super VHS tape it works

in VHS VCRs,) Good tape is crucial It's the least pie¢ci of the video System and it makes a significant cmmbuticm to the
quality of your vi(kx) systan. It will help tremendously when doing single Fame stepping to get the exact time (JIb an evajt. The ttoise
will beinuch lessmakingit~le kythnefaimersm. Beforewe got the GPS video time inserter we recorded some events with WWV
audioaud saitthe tapes to Tom Campbell for tirrie insertion with the post processMg video time iiismer. He said that the quality afour
copies were betterthan most of the origiaal tapes he has time inserted

Video Monitor
Crest VM-9TWDC, US$175.00, 9 inch black and white moiUtor, 900 TV lines, 12 voe, 12 inches x 12 x 12: This is an

exicdlent qµalityportablemaUor. It's a nke little, iiiht weight cube. [t gives an excellent picture sq you caii see all of the detail thatyour
camera is giving you.

DC-AC Power Inverter
Tril?P Lite PV40OFC Power Iirve= 30 amps, 400 Watts continuous; 7 x 7 x 10 inches, 14 pounds; 5200.00: This unit works

quit. It produces EcxxL clem power with very little aoise. Iput my shortwave radio two foet Hom it and the noise was barely abovethe
backgrouad static. It did Rot interfere with WWV at all. It's rated for computers arid other power sensitive equipment.
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Notes about video systems
It's important that you watch the TV lines of each piece ofequipment. The camera will state how many TV lines it puts out.

Make sure that your VCR and monitor haiidle at least that many. Otherwise, you won't get recorded or see as good an image as your
cauiera is giving you. i

Plans for the February 1999 Annular Eclipse
F3yrcm Soulsby, mimah@spi'it'xmau
Ca[wel1 Lunar Observatory, Australia

http://jimp.toAmar-eclipa

Mywife Cathie and @/scWare plaaningto observe md timdvideo record Baijy'sBeads probably nearthe Southern lirnit south of

Gerdm Wehwebo&edourf!igMs8om Canberra and plan to drive up Hom Perth to the eclipse by private car OIl Ebe moruhg
ofthe eveut aud then OIl to Geraltoa and stay twonights (16 and 17 Feb), at the Batavia Motor Inn at Fitzgerald Street 500 m sw of the
post office. The day dkrthe eclipse we plaii to drive North to Mcmkey Mia, a great tourist attraction, return to Geraltcm that night and
then back to Perth the next day.

lbwe recoded and anajyzed Bailey Beads (with David Herald) hutn pwvicmseclipses and discussed techniques and results fPom
the project withAlan Flak at the USNO on two occasions. David has Wered to analyze any results obtained fbm this annular eclipse
which promises to be greatfor bead timings.

Iwoukl be pleasod Id cocMiriae and disc& ourplmned observatiicms with others, particularly those wham plan to observe near
the Northern limit (Paul etc.), as weknow that timings fhm both Limits are crucial to obtain a result for the size of the sun. i

M®ttanyoae6 Australia or NewZealand be attemptiiig to observe next February's annular eclipse? With the Moon almost as large
as the Suit in angular size, it should be a good qelc forBaiYs beads. See Paul Maley's message md plans below.

From: "MALEY, PAUL D. (JSC-DO)' "pauLdmialey1@jsc.nasa.gov>
To: "'beiSka@gsf.de'" "beisker@gd.de",

'"Dunham, David (primeH)'"
"dunham@crols.com"

Subject: NASA JSCAS SOLAR ECLIPSE
Date: Mon, 3 Aug 1998 07:25:19 -050'0

Wolfgang:

Jfyou are goingto IOTA/ES Iwould aicourage you to try to coordinate IOTALES plans far February 1999 so we can see ifanycme there
is going to go to Australia to cover that ecljpse. My plaits have beeii made for a year md two ofus will be at the northern limit near
Gaddton. Ifhobodyfium IOTA/ES goes, we will have a third person branch offawi goto the south liniit but there will only be one site
ateach limit--a very risky propositicm. But I ain detenniixed to maintaiu the conUuity ofbbservUig these events.

with best regards,
Paul

Paul D. Maky
United Space Alliance
DO5/Cargo Operaticms
NASA Johnson Space Center
Houston TX 77058 USA
tel. 281-244-0208; fax: 281-244-1 140
email: pauldjnaleyl@jscmasa.gov
latitude 29.6049 north, longitude 95.1086 west, elev 6m

Date: Wecl 5 Aug 1998 09:12:13 +0800 (WST)
From: Maurice Leonard Clark %l&rk@fizzS'murdoch.edu.au>
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To: Joan aMDavid Dunham "ahinhham@mls.«m"
Subject: Re: Anyone trying next Feb. annular eclipse in Australia?

Dear David,

lam MteMing to observe the eclipse next February along with quite a number ofothers fhxn the Murdoch Astrowmical Society (near
Perth, Western Australia).

Asyetthough, Ihav'e been unable to locaEe m accurate path of the eclipsethatlcm plot onto a ]:250,000 tnap of the region of the west
coastoiWestem Australi& Do you know of anywhere that such a plot would be available?

Regards,

Maurice Clark
clar@fizzy.muMwh.edu.au
Postgraduate studait in surface physics.
Atoms by day.........Galaxies by Iufzht!

From: Jdui.Morlmd@am.gov.au
Subject: 1999 annular eclipse

Dear Joan andOavid

Iived an anail &om Dave Herald asWg ifauyom is Qr¥auisillg atrip for this eclipse.

As a matter of fact I have orgauised a group of 16 (xrmy Eoiii Canberra Astronomical Society members) to view this at place called
Greeno@t just souWdGerdton -WcsEem Australia. Ihave orgauised other eclipse trips Mcluding South Afiica in 1992 (we hiM a
jet fiom Cape Town), Bolivia (at Potossi) 1994, India (at Agra)l995, even sent a member (not me) to Mongolia in 1997 and Malty to
the Caribbean (on Holland America's ship Vemdaut) in ]998.

Ihave bo&ed 8womsat Gr=ougll RiverMc'dRem(phcmew. 61 8 99215888)fornights of 15/16 Feb. The accowodation is A78
p"mightpe'persxmwhich includes dinner and breakfeast. As far asl can ascertain, the resort is in the path of annularity. As the resort
hasotily 15 rtxnS Isuggestyou book eark. Knot there is plaity ofacccmmodation at Geralton - but it lies outside the path ofauwtlarity.

Ifyou wish lean book a room for you, a deposit of20% (I think) is required arounf{ktober/November.

My Email address is johILmorlaml@ato.gov.au
The Moan will be 99.05% ofSuit's diameter - should be interesting.

John Moorland
Caaberra Australia

From: beisker@gsf.de
Date: Tue, 4 Aug 98 19:19:51 MEZ
To: "aulham@erols.com", <PaulAmalqyl@jscmsa.gov>
Subject: Possible Pluto occultation in AusUalia

It has to be mentioned, that only 15 days before the sun eclipse, is a possibk occultatiou of a 14m7 mag star by Charon aud/or Pluto.
Possible mtge ofvkibility is Australia!

Wolfpanp

Date: 05 Aug 1998 23:40:00 +0200
From: bode@kphiuUx.bm.de
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Copy To: dunhain@erdsmm
Subject: eclipses 1998 1999

Dear Paul,

Concerning Feb. 1999, we shall go to Australia too: therie will be about 4 - 6 stations we plan to establish at both edges. "Joe" CamiUti
(David knows him) already got contact to David Herakl to find a got observing site.
Thank all of you and best wishes

Haiis

Froin: "Kruijshoop, AlfNxi" "AKruijsh@vUnel1.telstra.com.au>
To: "zBeisker_Wolfgang@gd.de" "bdsker@gsf.de>, dark@fizzy:niurdoch.edu.w,

"zmoy tnike@nq.edu" "dulmoy@maubox.uq.au.a>,
jom aa Davij Duhhatn "dunham@erols.",

"ZDawes_Glenn@"'
"gdawes@s054.aone.net.au>,

Grallam.Blovv@actrix.gen.%
"'zGrida, Joe, Adelaide'" "gridaj@camtechmet.au>,
herakkt@canbem.DIALix.w.au,
"zbacon ian@uwa" <ibacon@uniwa.uwa.edum>, johnw@interwcmsmm.au,
"zGeorge Martin@qvuiag.tased"

"maajn@qvtnag.tased.eduau>,

minnah@spirit.corn.au, northp@oz~.com.aw
"Znekon@dcscomp'" <µelsm@dcscomp.wm.a¢,
"zPurvinskis Robert@"

<Kjbcol@senetcmn.au>,
"Zkrrkin_patricia@'" "so1tek@eisa.uet.m>

Cc: "aKllijshoop@trLQz.au"' <aXriUjShep@wLoz.au>,
pauLdmaleyl@jscmsa.gw

subject: FW: Arts Plans for Feb. 1999
Date: Fri, 7 Aug 1998 09:53:00 +1000

Dear David and Wolfgane,
Just a briefnote to let you Kacjw that indeed many groups are makhg plaiis for this eveut. Inoted that you already copied your message
to David Herald, who is of«mrse very well known in this field

Personal[y1wiU Hot be involved but I am forwarding your message bo:
* In Victoria to Jim Blanksby (IOTA member) and Pat Larkin, whohwe been active solar eclipse observers world-wide.
* In Queaisland to Mike Moy, well known to Wojfgagg Hui earlier work.
* Iii New South Wales to Glenn Dawes (publisher of the Australian "dc facto" National Epheinehs) who has wide contact across
Australia.
* Iii Tamiania to Martiit George,'who has the best publicity contacts.
* In Western Australia to IanBacou (other University Njui Maurice Clark).
* Iii South Australia to Joe Grida arid Robert Purvinskis.
Hope this is ofsarne use to somebody-
Best wgards to all, ANed i

ZC741 Graze Results
Walt Morgan, WVM13 @aol.cotn

We had a very successful graze expedition early this morning (Sunday, Aug 16, 1998). I especially want to thank both David

Dunham and Mitsuru Soma foryour very pKjmpt response tomy inqUy a week ago about the accuracy of the stardedinaticm.
We positioned stations quite dose to the predicted northern limit iny prehinhuuy assessmmt is that there was very little shm, ifauy.
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The star was ZC741, an equakcomponent double with coinbined magnitude of 5.7. The double spacing was only 0.08 sec of
ate, aiidno one reported any brightening or dimming events because of the double, but it is possible that some of the video records will
revealUtat. Central graze thnewas at 10:26 UT. The expedition was positioned on Clelnelltg Road, 20 wiles north and east of Stocktort

.CA. By copy of this message I am suggesting to Rick Bakhidge, the expedition leader, that the location imne used on the 14)ort be '
Clments, CA, although there might have been another town somewhat closer.

The =thmunostpmlided peak was at -1.1 miles. Eight stations at -1.2 miles and fhrther south all recorded at least6 events,
probably 60 to 70 events total. A station more than 2 miles suuth recorded 12 events. A ninth station, Kent Okasaki, took a position
cxmsiderab]ynmhern!cdh on the chance that he mightcatch a higtk peak He said that there was a "flash," but it is assumed for now that
he had a miss. He recorded with video, so a re- play should be able to determine whether it was a graze-related event.

Of the eight successfii! stations, three used the PC-23C CCD cameras, with good results. Rick Baldridge fed the video to his
camcorder, which disabled the camcorder audio. He introduced optical flaShes in synch with WWV before and aher the graze to have
an absolute thne reference on tape, aud plans to somehow rig a microphone to the camcorder for future use. i used my six-inch f/8
Newtonian for the~ time with video, tripling the resolution compared with iny use ofm 80 tnm f75 rdractor. The largerf/llulnber
with thcNmmian seems toosignificmtlyreduce the "halo" problem whichl experienced for the moon's surface with the small rehactor.
I will send a copy of my video to David tomorrow. Saady Bumgamer was the third person to use the PC-23C. His telescqpe is the
3.5-incb Questatr.

In settingup the stations these was some confbsioui about conflictirig profiles. Ihisisted that the ACLPPP profile had to be the
onjyrdiableone, andtharwas used It would seem appropriate to once again publicize this problem. Iwould suggest that the difference
between the "reg" and "rgn" letter groupings in the pMiction file names be used to help the membership select the oo=ct file. Better
yet, uiaredistinctive letter g'uuping' might beused for these files Iii the fijture. Possibilities for the profiles: ad; WP: ***; best; best.plt.
Possibilities fmhe liznit line predictions: 1Unit; tab; limit.tab; hnt.tab; latlong; latlug. (Probably it is Aecessary to keep the "reg" part for
the Grazeregoutput; is it feasible to suppress the profile plots in those output Hies? At least imtil those profiles become reliable?) l

Observation ofAugust 16, 1998 Graze ofZC741 (SAO 94227)
Alan Adler, aadler@worldnet.attnet

KmLinn andlsetup in SartMstteo in the parking lot of a school on Kehoe Avmue between Van Buren and Herschel (a fitting street

for m asWonotnical observation). The sky was beautifUy clear arid the seeiiig was eight to nine out ofm.
Coordinates per uiy Gamin III GPS (averaged far 42 minutes) w= -122:17.765, 37:33.945. Altitude=l66 feet. The GPS -

estimated iEs ti«urauy as 33.9 feet. This point plots as 0.9975 stature miles (1.605 Kin) Hom the limit line (measured as the shortest
distanoe to the line). The pmlicted "zero" time for this location (proportional calculation Hom Dunham meuto) is 10:25:29 U.T.

I observed with a 4" reUactor at 127X and recorded rny observation on audio tape with WWV in the background.

The rcCQMinq said
"dim" at 10:25:39 u.t.
"out" at 10:25:53
"in" at 10:25:57

Fstiinatcd coErected Time After Zero
8-9 sec
23-24 sec
27-28 sec

The estimated corrected times above are a fractio@ of a SCCXAlCj earlier to account for my IeSponse tiine. All ofthis (even the
"dim") appear to agree almost perfectly with the IOTA graphical diagram (asterisk line) far 1.6 Km below the limit line.

Upon requestlwill mail mytape and my graphical diagrams to IOTA. i

Triple Graze of 1998 September 12 in Tennessee, USA: Part I
Scott DegerihardL dega@hoine.com

On July 29 of 1997 several observers and I drove a long 2,250 miles round trip to the middle ofSouth Dakota for oue of the last

grazing occuihaticm ofthe brightest star(exceptfor1he Sun) that can coutact the uioon, Aldebaran. Had Ipaid a little inore attention
to my Occu/tation News/euerlwould have sccii thaE a far more favorable graze of Aldebaran would be passing through mV backyard
(celestially speaking) ody a year later!

On the eighth afDecewber F sent out the notice to the group ofpeople on tiny astronomy euiail list notifYiug than of this very
fworabk, andmib!ymce in a lifetime opportunity to witness such a spectacular celestial cvem aud not have to travel more than about
30Uks to see it! Not arily that the graze limit line would skirt both the largesE md secortd krgest cities in the State of Temessee passing
within a very short drive to literally millicms ofpeople. And as ifto make it most enticing, it was on a weekend tnoming.
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Then in May of 1998 came the decision to have the annual IOTA uieeting in Nashville, TN on Saturday and Sunday of the
weeketid oftbe twelflh of September in associatim with the graze of Aldebaran. Finding a meeting place caine easy compared to locating
graze sW for distam=ders to find at 2:00 AM{ But along with the announcement ofthe ineeting came the revelation that not just one
out tb= grazeswer'epossibk that inoming with Aldebaran and two other Hyades stars, XC 680 and SAO 94056. The limit lines for all
tlrwe wac separated by about 30 miles ofdistaiice with central graze times separated by about 2 hours of time.

Whitethis armnganent seems possible on paper and theoretically cm be done, reality generally stinks and Murphy fixjiics with
such folly.

Ibegatito start pjannMg forthe grazes shortly aker the May announcment. 1&stpriaritized my planning in this order. First
and foremost the Aldebaran graze vvill be the highest priority for accuracy and suitable graze sites that can be easily accessed with
permissiouofdhndownas so no one would end up with lead poisoning [gm shot] in the wee hours ofthe morning. Secxjnct Iwanted
to rnake sure that everyone, including usvideoites would have the miMmiim afat least an hour setup time before the Aklebarm graze.
Thisgwe the distinct possibility that the graze before Aldebaran rnajrhave to be outof the question. Ifdose sites could not be secured
to assumhatdemwd time between the first graze mdAl&bamn were possible withouttraveling at tOO mph through mall towns and
endh'gup Shadng ajail cell butldigr'ess . . . The point is, Tennessee is mostlyfmst arid hills md rednecks who have already once at
gunpoint told me to "Take your star #1$%* somewhere else!".

Besides the Nashville area graze sites I also had to plan expeditions far the Manphis AsWonomical Society, Gallatin TNs
Cmberlaud AsKoRoulical Society (which was a uiere 4 miles huui the graze liinit), the Director of Western Kentucky University's
Astronomy Dept. (who actually had the graze zone pass throuf!h his fiWt yqM). md several other expeditions. So for several months I
was buried neck deep in plannirig for the one weekend in September! What the heck wewould pirubablyhavethe earliest snowfall 1r
Termwgce history auyway OIl Ute nightof I] Sqmn&r 1998!!! Ach@y, we came dose to this type ofdisaster. As late as 7:00 PM local
time we were coinpletely overcast with the hinges d a Tropical Storm FRANCES. More on her later.

So with btsoflast scrambling to getpemiissiou Hum all Ebe Landowners at [eastlhad all ofAldebarm pLanned by about
a weekbdore showtirne. Ialso had preliminaiy sites located for the graze following Aldebmn, SAD 94056. Then, three weeks befare
grazetUneseveral gruips started to express interest in tryixig for the graze before Aldebarait ZC 680. Using my Street Atlas USA V5.0
itwasobviousdiat @justwasn't possible forthe Memphis area since there simply wemi't enouQ bighwaysruming North-South that
could getyou fiuui thefirst grazE to Aldebaran to guarantee mough time to setup even visual titning. The same was true for the Gallatin
area. But at leagt Nashvilkhad 1-24 mining thatway and it was only 15 miles Horn iny chosen Aldebaran site. However, the best Icould
do fortheNst~was some streets that wac actually in Kenmcky. With no tiine left to huntlhadtojust go with whatlhad come up
with.

Then catne Fridaythe ll of Septeuiber. I planned on checking into my hotel 12 uriles firom the Aldebaran graze by 3:00 PM.
Ldi(hl't getthereumil tut hourlater, ilOt a good way to start uiy already cight schedule. All of the momhs ofpkmUag seemed & little meet
fOrmostofthe day since ourstar,the Sun, wasn't even out! It seems that a tropical storm had struck Louisiana earlier in the day and boy
was she wide. The edge ofthe systemnreached all the way to Ketitucky. This scared a lot ofpeople oWat the very lastminute Foul the
Middle TarnesseeexpedNons. David Dunham called to say that his group had stopped in Kentucky to observe since it looked like little
hq)eforTN. hi factlspoke withthe bed Weatherpersenat Cbannel 2 who told tile the very same thing. David invited anyone who was
iimested to joinhim in KV. Gerry Samolyk also aborted the TN trip and stayed back in KV. Harold and KatiePovaunire aborted and
waitallthe wayto Paiusyhania! Butas pepple skuMShowing up frout differmt states we all metfordimer at the new Steak and Shake
md while we wm eating we noticed that by the tirne we were done therie was an extremely colorfW sunset outside and IlOt a cloud m the
sky! So Iguess it wasn't going to mow aaer all?

By dbout 8:00 PMlhadheaM Hun evaycmeexcqmheTopdktKS group. They finaljy arrived suid we planned to ineet at their
Hotel and drive might to the first graze site so that we would have tiine to record some of the bright total occultatioits that would occur
bdbre the grazeofZC 680. Dug tcythecm~ growing size ofthe group ofobservers it was becoming harderto meet schedules. But
deSpite allof the gcxxi mapslpublishud in the days before the event I was still afiraid of loosing someone in the backwcxxjs dTcmessee.
So we had to tratvel in such a large group. Conseqnentjy, we left at least 15 minutes later than what I considered to be the latest Iwanted
to be on the road Room Nashville heading for that hrst graze.

Satnewhere in Murphy Theory there must exist a clause that states "The strmgth ofthe Murphy Effect Field is exponent/aljy
proportional to the size of the group." The absolute worst possible scenario played out on the hiterstate on the way to the first graze!

Our cxjuwn' was at least 5 cars long as we headed North at around 10:00 FM (6 cars ahcr the Channel 2 Newswaii wet up with
us). As we threaded oUr way through the maze of the hnerstate loops ofNashville we neared a section mder ccnstruction (at 10:00 PM
at night?!!) and three ofthe worst things happened. First, we came to a grinding halt! This was not good for our already lacking
inomentum in trying to get to the first graze. Seconcl four lanes oftraflic instantly merged into one! This had the same effect as tdkiag
5 golfballs arid stirring them together with60 move balls, soine being bowling balls. Not only were we all completely separatedhom
each other, we had tractor trailers between ourselves and were not eveu within sight ofeach other! And thirdjy, all of this occwred at a
cAlled fade in the ht6erstate that ifme took the wrung fork would gethopekssly lost in the Nashvilk Interstate system. Will we eversee
each other again? Stay tutted for part two in the next issue. i
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Official 1998 Annual Business Meeting IOTA/ES
Dr. Eberhard H. R. Bredner, Secretary IOTA/ES

VHSl 13-Hanm@t-onlhe.de
A: Report ofthe Members of the Board

EL j: Bode (Ph:sidem IOTALES ) welcomed ]2 members for the session and presented the Krst two clocks that use the signals
of GPS-satellites and can generate the tixne at any place of the world with an accuracy that is sufiiciem for our work. He gave a short
overlook to our activities which where oRen troubled by the weather conditions.

Byp~tioul ofthe secretary the assembly fixed the manberShip fee begiming with 1999 to "20 EURO" ( about 25 USS ).
Ifinanbers have fhmiuicid µ'obkms to pay that amount they should send an information to the board of directors (secretary) to imduce the
fee for that special case.

ESOP XVII DE HAAN : IOTA/ES supports the attendance d observers who have problems with the payment of their
subscription to ESOPS: If anybody wmts a support hdshe should send a notice to the secretary IOTA/ES with a short descrjptiou
explaining hMiersituation md adeclar6 in whidtmamth=could be a lecturer presented as part of the conference IN ADVANCE
so that the board of directors can decide, whether a support of IOTAJES is possible or not.

B: ScienMc Projects 1999/2000
We discussai several projects for the next years, all members will get information in detail with their calculations 1999 or by

extra post. Dr. Eberhard Riedel pnesaited in DE HAAN a first overview ofoutstanding grazing occultaticms with 31 eveuts. These list
isihe ofiicial list for our grazing-work in 99. ALN member organizing a graze may get an oflicial LOA (Leuer OfAttestaUan) Hom the
secretary to present hUriselfas IOTA1ES<rganizer ifhdshe e~ts that could support the prqparation.

The calculations 1999 melr by a delay due to problems with the curmit starcatdogs. Reporter oftotal occultations for 1999
shall be very careNtlly by describUig the star so that ILOC can verifY their mexurernmt. Because of new starcatalogs the 1LOC-forin
must be changed during the next momh. (We hope for an explanation by ILOC to clcarthe situaticm).

C: Results 1998
We bad sonic nice results this year but mothernuMber oforganizdl dmvaticms where clouded out by a very bad weather-period

in Ceutral Europe.

D: Electroni«
We discussed possibihNs to reduce vi6tapes with wedk sigrtals ( disturbed by haze, etc.). Ifpossibk they should be digitized

befxe ±e =I=ti=.
Rainer~ "Rj"nuyk@t-omme.de" has & solution for a wide-mtge use (Eurupe total) of the DCF-77 tiine signal receiver

feed by a ferrite autema.
At the cud of 1998 soinemore IOC-cameras will be ready. All holder afIOC-cauieras (delivery DE HAAN) should mport first

results to Dr. Beisker "beiska@gsf.de> for fiirtber developments.

E: ESOP 1999 in Stuttgart,Ecjipse 1999
ESOP XVUI( eigt¢een) will be heklhi StmgartAugust 5-7 (addithnal pm - I]) in the next year. 50 beds have beea pmbooked

up tonow. Thecenter line crosses Stuttgart. So the city expects a lot of observers Rom Eurupe and other parts ofthe world ( a Japanese
group was already there to look for observation sites). You should aitnomce your attendance as fast as possible, see
wwwstemwarte.ddESOP-99/ or stuttgmmurist@t-(nlme.&.

VdS " VaUrigung &rStemheude -the Gainan astmoinical autateur association;" and IOTALES will immediately connected
to ESOP 1a Stuttgart arrange a syinposim "Research Amateur AsUoRomy in the VLT Era" in Garching near Munich at the headquarter
of ESO (Eurupean Southem Observatory) August 8 - Il see: htu):/hmtunjlni-sw.gwdg.dds=delip*99_conference.htm1. The
conference will be ended by an eclipse party in the "Buergerhaus Gariching" with first results Hdu! the eveut.

F: IOTA/ES Sections

Iii order to spread out our work we have added, Horn now on, these sections:

Section
Minor Planets
Total Occuhations
Grazing Ckcukations

Lea&r
Otto Farago, Farago@t-onlMe.de
Reinhold Buechner, rbuechita@t<dine.de
Dr. E. Bredner, VHsll3-Halnm@t-olllme.de
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By the wayH. J. Bode president IOTA/ES has e new einail address: IOTA@kph.de

G: Publications
'We will try (I) to present our work more regularly Iii anypublication that is available.

.FI: Add On's
The audiaice had to decide wh= the ESOP XIX (nineteen) in 2000 shall be organized. A wide rauge discussion ofall aspects

led at the very end to the deciskm: IOTA/ES ask Marek Zawilsky "mKaw@ck-sg.p.l&.p> to organize ESOP XIX ( nineteen ) at
KrakaW Pologne (Khikow, P\)!and) August 25 -27, 2000 (ajnfamce), followed by an additional astronornical program. IOTA/ES thanks
all members who tried to make arrangetnems for ESOP XIX at their country during the last weeks. We had to decide the place during
the meeting in Haunover. We would be glad ifthe others will organize mother ESOP in the IlCW milkunium!

Organizied by Dr. Wolfgang Beisker md Evi Hummel IOTA/ES will tryto establiSh a heme page with the address www.iota-es.de. i

The 1998 IOTA Annual Meeting
By Richard Nugent, Executive Secretary

The sixteenth annual meeting of the International Occultation Timing Association was held Saturday and Sunday
September 12-13, 1998 at the Arthur J. Dyer Observatory in Brentwood, Tennosee, just south of Nashville, Tennessee.

This \yx a perfect meeting place since it was the day after a rare triple grazing occultation, which included the spectacular
Aldebaran graze.

The meeting was arranged by IOTA member Scott Degenhardt working with the Observatory's Director, Dr.
Douglas S. Hall Scott Degmhardt had alsodonean excellent job in arrangingthe triple graze expedition along with providing
hotel information for travelers outside of the Nashville aFea on his web site.

Twenty four members were present at the Saturday meeting and sevemeen members at the Sunday meeting and
included: Officers President David W, Dunham hom Maryland; Treasurer and Secretary Craig and Terri McManus,
Occdtation Newsletter (ON) Editor Rex Easton, and Richard Wilds Eom Kansas. Other members present included: Wayne
Warren Hom Maryland; Scott Degenhardt, Chris Reese, Dudley Pitts, Ben Hedges hum Tennessee; Bob Sandy, David
Neu=dlwander, Wayne and Nancy Clark Kain Missouri; Benny Roberts Hom Mississippi; Richard Nugent Hom Texas;
Bob Manske, Neil Simmons fPoni Wisconsin; Danny Falla fFom California; Jim and Yvonne Roe Rom Oaxaca, Mexico;
Chuck Bueter from Ohio; Mike Nicholas horn Kentucky; and Derald Nye Hom Arizona

Prior to the start of the meeting, a brief history of the Dyer Observatory was given by its Director, Dr. Douglas S.
Hall. The Observatory is operated by Vanderbilt University and has been very active in past years. One of the main
instruments is the Seyfert 24" f /17.5 Cassegrain telescope named in honor of Carl Seyfert who first recognized active
galactic nuclei in the 1950's (Sq'fC't galaxies). The Observatory also cxmtains m outstanding library and is the most complete
astroncmical library in the southeast United States. Unfortunately, Dr. Hall mentioned that at the present time the
Observatory is under utilized, and has offered it to visiting astnjnomers with research proposals.

David Dunham opened the meeting with a discussion about the 19 year Melon cycle and the 18.6 year Saros cycle.
He compared the similarity of grazes Hom 19 years ago over southern California to the early morning's triple graze. He
mentioned that the Aldebaran and ZC 680 grazes were observed successfully m 1979 despite the fact that predictions were
not as accurate back then. Triple graze history was made the night of September 12, 1998 as several observers recorded 3
grazing occultaticms - ZC 680 (m=6.7), Aldebaran (m=0.8) and SAD 94056 (m=&3). The only previous successful triple
gram observation inonenight was the one involving the same three stars observed by Richard Nolthenius on Sept. 12, 1979.

David Dunham showed a press release he distributed in the Baltimore area encouraging the general public to record
the Aldebaran occdtation with camcorders. The press release also asked camcorder observers to record a local station,
WBAL, before and after the occultation so that their tapes could be calibrated with radio station WWV time signals.

Results of the September 12, 1998 graze reported at the meeting:

Lexington, Kentucky: Dunham/Warren - had equipment problems but did obtain timings for each of the 3 grazes.
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Nashville, Tennessee - I)egenhardt, et. al -10 observers participatecl saw and recorded all 3 grazes. Scott Degenhardt
described how his Dodge Caravan flushed outnuma'ous deer (for the other drivers) along the 125 mile round trip to dl three
graze sites along unchecked Tennessee and Kentucky back roads.

Memphis, Tennessee - Clouded out.

David Dunham briefly discussed the new reference catalogs being used for IOTA predictions, the HIPPARCOS
(High Precisioa PARallax COllecting Satellite, 118,000 stars) TYCHO (over I million SW5) and ACT (nearly a million
stars) catalogs. The low standard errors of the HIPPARCOS positions create a reference hme (on the order of a few
milliarcseconds) ofunmatcihed precision, This has helped treniendously in the prediction of asteroid occultations. Previous
to the HIPPARCOS andACT catalogs, asteroid occultation predictions used the GSC 1.2 catalog (average standard error =
0.3 arcsecond)which was are-reduction ofthe original GSC using the Position and Proper Motion (PPM) catalog reference
Kaine, Akmgwith"last minute CCD astrometry"the predictions could only pin down the asteroidal shadowto 2 or so path
widths. Last minute CCD astrometry updates usudly have large standard errors of 0.2 - 0.4 arc seconds and thus these
Observations cannd dhivqys be used for such ocailtation pnajictions especially when a large number of observers are planning
extensive travel to an uncertain shadowpath, With the new HIPPARCOS and ACT reference Hames, experience has shown
asteroid occultation predictions me now usually accurate to within 'A path width. With the highly accurate observations
provided by meridian circle observations of the target star and asteroid along with the HIPPARCOS and ACT catalogs as
reference harries, asteroid occultation predictions can row be made accurately a week or more in advance thus allowing a
much nmower uncertainty in the path.

David Dunham also mentioned that E. GofTin has put tqgether a temporary "All Sky Catalog" for use in the 1999
asteroid ocaMatim predictions complete to about m = 10. Wayne Warren cautioned that the proper motions in this catalog
are not in the standard format. He also said that problems with the double stars in this catalog are being identified. These
problems are being worked on by Mitsuru SOma in Japan. Richard Wilds mentioned that when a target star in a grazing
occultation expedition is actually a double, this can cause a disaster, ifthe components are more than a couple of tenths of
an arc second apart and this is not taken into account properly in the predicted profile.

David Dunhampassed out a compiled list ofall observed asteroid occultations Hom 1958 until 8-17-98 containing
181 occultations. Dunham also showed derived asteroid profiles ofsorne recent successfiil events:

1437 Dioinedes, 11-17-97, 5 chords, Japan
105 Artemis , 12-4-97, 9 chords, Arizona
39 Laetitia 3-21-98, 19 chords, Southern Europe
25 Phocaea, 5-13-98, 4 chords, Phoenix
248 Larneiq 6-27-98, 5 chords, South Ahica

Dunham mentioned that the Astronomical League (AL) is interested in helping IOTA identifj' potential asteroid
occultation observers. They have requested a short form asking for observer's location, telescope, equipment, etc. to be
published either in the REFLECTOR newsletter or distributed by other means. Along these lines Alan MacRoberts ofSky
and Telescope asked that IOTA members help reduce video tapes from casual observers ofAldebaran type occultations.

Dinner was Hom 7:15 to 8:55 PM. Following dinner, Derald Nye showed a video of the rare Venus/jupitcr
cxxUltation bythe Moon on April 23, 1998 at Ascension island in the South Atlantic. Although thin clouds often hampered
the view, all 4 events were dearly seen and recorded.

Richard Nugent then showed his video of the Baily's Beads phenomena Foul the February 26, 1998 total solar
eclipse southan limit on the islandofCuracao. Athis site, he was joined by IOTA member Chuck Herold Hom Austin, along
with Jay Miller hum Bethesda Maryland Isao Sato Fom Japan (who was after the "flash" spectrum). Wayne Warren was
set up approximatejy 1 km ncmh ofNugent's site. Under clear skies, the Beads on the video clearly showed that Nugent was
justoutside thepath oftotality as one single Beaddid notvanish during mid eclipse. The success of this Baily's Beads c«Oit
was remarkable considering that the island was covered with rain showers earlier that morning.

David Dunham described his results from the northern limit of the February 26, 1998 eclipse from a small
Venezuelm island. His expedition was arranged and joined by Dr. Patricia Rosenzweig of the Universidad dc Los Andes,
M&ida, Venezuela. He briefly described the reduction procedure ofsolar eclipse tapes for the purpose ofobtaining a solar
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radius. As ofthis daW tapes of 8 eclipses havebeen reduced. Due to the complexity and time required to reduce solar eclipse
tapes, fiinding has been actively sought by David Dunham and Wayne Warren to reduce the backlog of tapes.

David Dunham showed a long video consistingofnurnerous total, gazing and asteroid occultations takai by himself
and by several other observers in different countries using a wide variety of equipment. Bob Sandy then showed a video of
his hrstvideo grazeafAl&baran fiumtheprevious nightusing a Supercircuits PC-23 video camera This is the same camera
bat other IOTA members are "swearing" by. (Superchuits, One Supercircuits Plaza, Leander, Texas 78641, www.
supacimlits.com 1-800-335-9777). Scott lkgenhandt showedthe video of the triple graze Hom the night before again taken
with the PC-23 video camera. Then Chuck Bueter showed the Aldebaran graze event taken with his camcorder mounted on
a tripodwith thedigital "maxedout'. Aldebaran was resolved clearly on Chuck's video disappearing and reappearing.

Following the videos DeraldNye diered several extra thne inserter boards he has used for $25 each to members who
wish to build their own video time inserto:. Derald mentioned that in order to complete the video time inserter, about $100-
125 in parts are needed which hehas a list of.

The meeting closed shortly aher 11:00 PM and a brief tour of the 24" Cassegrain telescope and equipment inside
the 5 ton dome was provided by Dr. Douglas Hall, the Observatory's Director.

Sunday, September 13, 1998

Prior to thecontinuation ofthe IOTA annual meeting, at 9:30 AM group photos were taken outside the Observatory
by Bob Saiidy, Ikrald Nye and Richard Nugent.

David Dunham opened up the business meeting by announcing the nominations for Officers and positions within
IOTA, since this is an election year. Nominations were presented to all IOTA members by either email and publication in
the ONJuly 1998 issue. The list of nominees were:

President
Vice President
Executive Secretary
Secretary
Treasurer
V.P. for Grazing Occultation Services
V.P. for Planetary Occultation Services
V.P. for Lunar Occultation Services
Editor for Occultation Newsletter

David Dunham
Paul Maky
Richard Nugent
Craig McManus
Terri McManus
Mitsuru SOma
Jim Stamin
Walt Robinson
Rex Easton

David Dunham movedto vote forthe new slate of Oflicers and there was no opposition. The motion was seconded.
Dunham then moved to close the elections. The motion was seconded.

NM Terri McManus presented the Treasurer's report. Terri passed out copies of the Profit and Loss Comparison
farthe paid 12/1/96 -6/30/97 and 7/1/97 -813li98 md the Cash Flow Repcmcovering the time period 7/1/97 thru 9/12/98.
The inaxndexpenses shcwvedlOTAtobe in good financial shape as there is a slight positive cash flow ofapproximately $5
forthc 12 month period ending 8/31/98. One item elaborated on by Terri McManus was a $500 cash contribution handled
by Derald Nye. Derald had become aware of some unclaimed moiiey Eom an old Deiiver Astronomical Society checking
account. After contacting current persons in the Society, it was agreed that the funds would be divided between the
Asscciation ofLunar and Planetary Observers (ALPO), the Astronomical League (AL) and IOTA. IOTA's share was $500.
Terri closed the Treasurer's Report by stating that the current bakutce in the checking account is approximately 57,000.

David Dunham moved to approve the Treasurer's Report. Richard Wilds seconded the Motion. The Report was approved
as presented. The Cash Flow report is shown below:
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CASH FLOW REPORT
7/1/97 Through 9/12/98

cateqc'ry Description

INFLOWS

Back Issues
Contributions
Interest Income
Mexber
OM
Other Income
Rebate
Subscriber

TOTAL INFLOWS

OUTFLOWS

7/1/97-
9/12/98

Card cost '
Internet Cost
office supplies
Postage
Printing
Reimburse

TOTAL OUTFLOWS

OVERALL TOTAL

20.00
682.58
132.82

5,580.00
5.00
1.00

70.00
770.00

7,261.40

78.18
235.M)
557.75

1,469.70
2,069.79

193.54

4,604.36

2,657.04

[Jerald Nye presented to David Dunham three sets of ONcomplete to Volume 4 that he has been keeping in his
ga-"age. One copy was given to the McManuses and enc will be sent to IOTA/ES. Since the ON is referenced in major "'
astronomical journals, it was suggested that older issues be scanned and be put online like other professional journals.

IOTA's Vice President Paul Malq was unableto attend this years meeting but was visited by Terri McManus while -
she came totheNASA Johnson Space Center in Houstm this past summer. Maky had given Terri several suggestions to be
discussed at the meeting. They are:

I. Put the ONon the Web (with a password)
2. Charge far predictions, ONand postage (no more Feebies)
3. Search for grant money, needmow fund raising
4. Need a business plan
5. Need ways to increase membership
6. Work with Foundations to raise funds
7. Awards for Observers similar to the Messier and Herschel awards

Therewas discussion amoiig the attendees about Paul Maley's suggestions and several were debated directly. Craig
McManus continued the discussion and passed out a list of 27 parties (inany in former communist countries) that currently
get the ON at no charge. This represents 10% ofpostage and mailing costs, since most ofthese parties are overseas.

David Dunham said the current version ofthe IOTA Occultation manual should be converted into an easier format
for distribution. The current version is an ASCII text version compressed in a zip file on the IOTA web site, however it
mangles the equations and tables. Wayne Warren will look into converting the manual to a more flexible format. The
chapters on asteroid occultations and video applications will be rewritten and updated

Craig McManus described that the North American asteroid occultation supplements were very expensive to print
and mail and suggested only sending them out by request only. David Dunham suggested putting them on a password
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protected website, thedetails to be studied ASAP. Terri McManus suggested that any IOTA publication be put on a hidden
website with apassword far IOTA members. Without suCh password protecticm there would be no reason to join iota. scott
Degenhadt ofi'eredto scan theNorthAmerican 1999 asteroidal cccultation charts and put than on website he has containing
some ]5 megabytes of space-

The discussion continued about the world going on line by the members present at the meeting. With the widespread
eopularityof the Web, David Dunham, Craig and Terri MCManus suggested (and it was agreed by the members present) that
all fiiture IOTA predictions and the ON be put on a hidden URL to save the high costs ofpostage and printing. Following
this discussion about placing IOTA publications cm-line, David Dunham and the McMmuses suggested a new IOTA
membership fee structure be proposed and adopted:

Membership (including subscription):
New fee Membership type
A. $15 Online (Password)
B. $30 North America Paper
C. $35 Ihtemational Paper

Includes
Supplanents
Supplements
Supplements

Subscriptions Only:
New fee Subscription type
D. $10 Online (Di¶erent password)
E. $20 N. America paper
F. $25 hitanational paper

Includes
No supplements
No supplements
No supplements

Additional membership md subscription levels may be needed as more experience is obtained with the new fee structure and
member input.

David Dunham then went over the list of the 27 parties (mostly international) who currently receive fPee pape'
mailings of IOTA publications andsupplements. Indiscussions with those present David decided who should receive "drop
letters" based upon how they would fit into the proposed new A through F fee structure above based upon their need and
unline capability.

The proposed online membership/supplements will now allow ON editor Rex Eastan to put timdy articles on line
immediately. Hard copies of the ONwill continue to be mailed as before to non-online manbers/subscribers, Rex Easton
suggested that all IOTA websitdonline material be put or a master website such as www.IOTA.Occultations.org with links
to all other IOTA web sites for occultations, grazes, etc. Such a move would place keywords such as IOTA, Occultation,
asEeroid graze, etc. available on search engines making it easier for the casual observer to locate rapidly IOTA information.

Craig McMMius suggested CertifkatEs be senttoobservers who complete their first grazing occultation. This would
help promote IOTA and assist in marketing additional IOTA activities. The attending members agreed with this idea.

Derald Nye suggested plans for including IOTA as a beneficiary in people's wills so that useful
coniputer/tclescopdvideo equipment can continue to be used Ed help mm IOTA objectives.

David Dunham briefly discussed (and presented handouts) tables and charts shcrwingthirty-threc grazEs brighter
than m = 6.0 and several asteroid occultations visible North America during 1999.

David Dunham moved to close the business meeting at 12:35 PM. Craig McManus seconded the motion and the
meeting was adjourned. Attendees then went out for lunch before traveling home. t
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IOTA'S Mission

The Intemational Occultation Titning Association, Iuc. was established to encourage and facilitate the observation ofoccuttatioris aud
eclipses. It provides piujictions for grazing ocailtations of stars by the Moon and pMictims for occMtations ofstars by astertoids and
planets, information on observing equipmmt and techniques, and I4)ons to the nianbers ofobservations inade.

The Offices and Officers of IOTA

President David W. Dunham, Dululaul@erol&cQnl
Executive Vice President Paul MaleS', PauLOMakyl@jscmassa.gov
Executive Secretary Rocky Ha'per, Ha'paR@webst«Mrehne.sbmm
Secretary & Treasurer Craig A. and Terri A. McMauus, IOTA@inlandnetnet
Vice President far Grazing Ckcultation Services Dr. Mitsuru S&na, SornaMT@cc.nao.ac.jp
Vice President for Planetary Occultation Services Jan Mmek, Manek@inbox.vol.cz
Vice President for Lunar Occultation Services Walt Robinson, Rob~sky.net
Fditar far Occu/tation Newsletter Rex L. Eastmt SkyG=@uilalldnetAet
IOTA/ES Section President Hans-joacbim Bode, Bo&@kphunix.haitde
IOTA/ES Seauaiy Eberhard H. R. Biulner, VHSI 13-Haum@t-odine.de
IOTA/ES Treasurer Klaus-Peter Hemnami
IOTA/ES Resemh & Development Wolfgang Beisker, BeiSka@gsf.de
IOTA/ES Public Relations Eberhard Riedel l007563$l0@cornpuservemm

IOTA European Service (IOTA/ES)

Observas Horn Europe and the British Isles shouldjoin IOTA/ES, miding a Euiucheck for DM 40,00 to the accomt IOTA/ES; Bmold-
Kuaust Strasse 8; 0-30459 Ha=ver, Germany; Postgiro Hannover 555 829-303; bauk-code-aumber (BaUleitzahl) 250 100 30.
German mctnbers should give IOTA/ES m "authorizatkm fur collectioiz" or "Einzugs-ErmaechUgung" to their bank account. Please
ajutact Ehe secnetaiyfor a bkuik fwm. Full membership m IOTA/ES includes the supplment fbr European obmvers (total and grazing
occultations) and ininor planet occultation datut including last-minute predictions, when available, The addresses for IOTA/ES are:

Eberhud H. R. Bndner
[OTA/ES Secretary
Ginmrweg 14
1>59229 Alika 4 (Dolberg)
Germany
Phone: 49-2388-3658 (in Germany 0-2388-3658)
Fax: 49-2381-36770 (in Gcimmuy 0-2381-36770)

Hansjoachiin Bode
IOTA/ES Section President
Bmold-knaust-Str. 8
D-30459 Hannover 91
Gmnauy
Phone: 49-511-424696 (in Gerumy 0-511-424696)
Fax: 49-51]-2331]2 (in Germany 0-511-233112)
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IOTA on the World Wide Web
(IOTA maintains the followMg web sites foryour inMbrmaticm and rapid notification ofevents.)

IOTA Administrative Site
hUp:/Mwwidandnet.net/-iota

This site comains infomjatim about lite organization known as IOTA and provides information about joining IOTA and IOTA/ES, topics
related to the Occu/tation Newsletter, and informatioR about the uleulbershjp--il!cluding the membership directory.

IOTA Asteroidal and Planetary Occultations Site
http://wwwmomaliesmWiota/spjash.hW

This site contains information an asteroidal and platietary occdtations and the latest infbmiation or upcoming events and how to report
than.

IOTA Lunar Occultations arid Eclipses Site
http://wwwA¢ymet/mx)binson/iotandx.htm

This site contains infomiation on lunar occultations and eclipses and the latest information on upcouMg events. It also includes
iufomation explaining what occultations = and how to report than.
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IOTA'S Telephone Network

Thc (kcultaticm information Lhe at 301474-4945 ismaintained by David and Joan Duiihain. Messages may also be 1di at that number.
'.Vhai updates become available for asteroidal occultations in the central USA, the information cm also be obtained Hom either 708-259-
: 376 (Chicago, IL) or 713-480-9878 (Houston, TX).
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