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FROM THE PUBLISHER IOTA NEWS

For subscription purposes, this is the first issue ot"
1995. It is the seventh issue of" Volume 6. IOTA annual
membership dues, including ON and supplements 1"or
U.S.A.. Cjnacia. and Mexico 530.00
tor all others 35.00

Annual IOTA membership dues my te paid by check
drawn on an American bank, monev order. cash, or by
charge to Visa or MasterCard. if you use Visa or
!\fasterCard, include your account number, the expiration
date. :ind your signature.
ON subscription (I year = 4 issues)

t'or U.S.A., Canada. and Mexico 20.00
for all ochers 25.00

Sinele issues are 1/4 ot' the price shown.
Aliough they are available to IOTA members without
charge. nonmembers must pav for these items:
Local circumstance (asteroida"1 appulse) predictions I.®

Graze limit and protile predictions (per graze) 1.50
Papers explaining the use of the predictions ?.50

Asteroidal occultation supplements will be available at
extra cost: for South America via Orlando A. Naranjo
(Univ·ersidad dc los Andes: Dept. Je Fisica: MCrida.
Venezuela), for Europe via Roland Boninsegna (Rue dc
Mariembourg, 33; 8-6381 DOURBES: Belgium) or
IOTA/ES (see below), for southern Africa via M. D.
Overbeek (Box 212; Edenvale 1610: Republic ot" South
At"ricU for Australia and New Zealand via Graham
Blow mo. Box 2241: Wellington. New Zealand), and
for Japan via Toshio Hirose (1-13 Shimomamko
l-chome: Ota-ku. Tokyo 146, Japam. Supplements for
all odier areas will be available from Jim Stamm (11781
N. joi Drive; Tucson. AZ 85737: U.S.A.) for S2.50.

Observers from Europe and the British isles should
join IOTA/ES. sending DM 40.— to the account
1OT,UES: Bamld-Knaust Strasse 8: D-30J59 Hannover.
Germany; Postgiro Hannover 555 829 - 303:
bank-code-number (Bankleitzahl) 250 100 30.

David \V. Dunham

KUA_Meetin* The 1995 meeting ot" the Interna-
tional Occultation Timing Association (IOTA) will be
held in conjunction with ALCON-95 (Astronomical
League ConventiorU on the 2nd floor ot" the University
Center at Si. Mary's University in San Antonio, Texas.
on Samrday, July ?2. This 13th annual meeting of IOTA
will start at 9 a.m. CDT and will last into the mid or late
atiemoon. In addition. I plan to give a presentation at the
ALCON meeting that will probably be scheduled on
Friday, July 21. New developments with asteroidal
occultations, especially astrometric updates: solar eclipse
expeditions ard results: new video records of eclipses and
occultations: ard news ot" lunar total and grazing occulta-

.tion prediction and analysis will be major topics. If you
are interested in giving a presentation at the IOTA
meeting, please contact me (see candidate otTiccr ad-
dresses. including e-mail, below); a final agenda for the
meeting will be prepared by July ll and distributed to .
prospective attendees. 1995 is a year of our triennial
elections, so a ballot is included with this issue for use by
those who will not be able to attend the IOTA meeting.
The results ot" the election will be announced at a brief
business session of the IOTA meeting. Those interested
in attending the IOTA meeting should contact Bob Gent
in San Antonio by phone at 210497-5180 or by e-h ail at
r.gent@genie.geis.com. For those who will only be
attending the IOTA meeting, the S25 ALCON-95
registration fee t"or Saturday will be waived. The IOTA
meeting is open to all who are inwrested in attending, ard
there is no regisuation tee. Those interested in ALCON-
95 sMuld contact Valerie Kinnamon, P.O. Box 701261:
San Antonio. TX 78270: phone 210-690-9551. Anyone
planning on attending who is interested in a $175 sensi-
tive CCD video camera should contact Paul Maley.

ESQE_XIJL The 14th European Symposium on
Occultation Projects will be held Friday evening, August
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25M, to Wedrmday, August 30th, at the University Hall
of tm Faculty of Teaching of me West Bohemian Univer-
sity in Plzen, Czech Reµblic. The technical sessions will
take place on Sat. ail Sun , Aug. 26-27, wiU workshops
and demonstrations on Mon. morning, Aug. 28. The
regismtion fee was due Maji ism, txit some late registra-
tions are probably possible. ThC deadline for receipt of
abstracts, and the registration form (May 3lst), is also
jmst. h jg reeommeMed that any late communications be
by fax to Bohumil Malecek: Hvezdarna a planetarium
Phen: 42-19-224194. More details of ESOP-XlV were
distributed earlier to IOTA/ES members and to a few
IOTA members, and can be obtained from the author.

Sllmmary^LIhisjsm= The main purpose of this
issue is to distribute ballots and information for fOTA's
triennial elections, and the 1995 IOTA meeting where the
election will Fe completed. Also in this issue are impor-
tant articles about reµming occultation observations by
eiecbronic mil (e-mil): IOTA on the World Wide Web:
important corrections for grazing occultations (in the
hemispheric graze supplement included with this issue);
about identifying and organizing heal and regional
resources mainly for asteroidal occultations: and news on
CCD aswometric upjates for asteroidal occultations. The
lirst of five lunar occultation tallies provided hv Joseph
Cmnll is given near the end of this isme: the otiiers will
he published scum. We thank Andrew Seacord for typing
in WmdPerfect format some of the articles that were
»ubmitted nnly in hardcnpy form and Wayne Warren.
Jr., for his helpful review.

K)IA_EJectione A ballot is enclosed in the initial
mailing of this issue: it is either absent, or crossed out
(invalidated) for nonjOTA ON subscribers. IOTA
members should mark aM return the ballot to Roch
Haq'er, executive secretary (see below and on ballot for
address) soon so we can meet our quorum requirement in
time for the IOTA meeting, even though, except for
possihle write-ins, the election is uncontested. The
recommended state of officers (all residents of the USA:
the e-mail address is given after the rK)stal address and
telephone number) is:

President: David W. Dunham; 7006 Megan Lane:
Greenhelt, MD 20770-3012: 301-474-4722:
David Dunham@jhuapl.edu

_Executive Vice President: Paul D. Maley;
11815 Lone Hickory Court; Houston. TX 77059:
713-488-6871; pmaley@gp808.jsc.nasa.gov

Executive Secretarv: Rocky Harm: 622 Utah St.:
La Porte. "rx 7i571-5563:
rockyh@tenet.edu

Secretary and Treasurer: Terri and Craig McManus:
2760 SW Jewell Ave.; Topeka. KS 66611-1614:

913-232-3693: 510^061l@mcirnaiLcom
V.P. fur Grazing Qcc'dtation Services: Richard Wilds:

363(? SW Belle Ave.; Torek2. KS %61¢-4542:
913-271-718?: e-mU via Rex Easiun,
7mu235@compuseme.cc:."! .

V.P. hr Planetary Occultation Services: Jim Stamm;
11781 Norih joi Drive; Tucson, /\Z 85737;
520-575-0830: jimstamm@aztec.asu.edu

V.P. for Lunar Oecultation Services: Kent Okasaki:
P. O. Box 2046: Cupertino. CA %015-2046:
kento@hpctgjm.hpl.hp.com

Occultation Newsletter Editor: Joan Bixby Dunham
(see masthead for addresses); phone 301-474-4722

The V.P.'S for Grazing and Planetarv Occultatinn
Services have changed to those who have ken collecting
the observations for IOTA during the rast several years
and writing summary reports for ON. Richard Wilds is
also now providing update, new observer, and srecid
request graze predictions. being able to coordime this
work more efficiently now with the secretary, akin in
ToFka. Joseph Senne will still be responsible for smy-
ing predictions nt" rartial nccultations of rlanes In :M
IOTA members, and for the annual graze predictitms Kt
IOTA members in Regions C. H, and P. Joseph CmvM
can still provide planetary and asteroidal appu1-± rrtdk-
tions, when the annual database is available (see dmm:L
but these predictions are now being distrihmid v) ±e
membership by the graze computors (whn shodd be h
min source tbr these predictions), and by Richard WMS
for new stations. Walter Morgan has been V P. hx
Lunar Occultation Services for many years aM rntfers
that snmeone else have this jnb for next yem"s pr'edk-
tions. Kent Okasaki volunteered to do this wudt.

1hMLOccllhaticm£buµ)m We have not included dese
since the last election. so coupons to report vcm nt
lunar occultation timings made during M2, 1993. aixj
1994 are enclosed along with the IOTA 17e
counts should be sent to J(N.·ph E. Carroll; 4261 ~"s
Way; Minnetonka, MN 55345: or use his e-mail address.
Carroll hr@htc.honeywelj.com. They can also he sent
to RockS Harper along with your ballot. After the IOTA
election, Rocky will forward them on to Joe. After
producing the tallies into the early 1990's. Joe plans to
retire from this work. A volunteer is sought to collect the
couµms and prepare the Ll|lies for 1995 and for later
years. We need to announce the new person near the end
of this year.

FirderScqm The 3-inch finder scope sold by Black
Forest Observatory described on p. 126 of the last issue
weighs 3 lbs., as advertised. That is heavy! ft is not
trivial 1() mount such a heavy finder, althou£h some
suggested ways of doing it are included in their rackage.
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Althoueh 8th-mag. stars can be seen in a dark sky, the
ortjca| Quajity is not gorxj. as the advertisement warns. If
these difficulties can he overcome. their tinder might still
be usetiji. In any case. observers should obtain at least
50-mm tinders, and even these are marginal or inade-
quate in some areas ot" the sky. Finders ot" at least 60-mm
aperture should give a robust capability tor tinding nearly
all target stars and can be found tor reasonable prices.

Concerning finding asteroidal occultation tareet stars.
the charts that IOTA provides should usually "he suffi-

cient. possibly augmented with an all-skv chart showing
jth arxj perhaps some 5th-mag. stars (the monthlv charts
published in Sky and Tel«ope are usually suQcientL
Those wanting more detailed general star charts have a
wide selection. A new atlas called Astroatjas has been
produced hy IOTA member David Herald, along with
Peter Bohrot"t". It includes 214 charts covering the whole
sky at 3 different scales 1() 9th mae., 3nd certain interest-
ing areas in more detail. It inciudes thousands ot" galax-

ies, nebulae. and clusters graded hv visibility. The
Astroatjas is available tor 115 Australian dollars (about
S85 US). less tor Australia and New Zealand. from
HB?000 Publications: PO Box 254: WcUen. ACT 2606:
Australia: tax 6 1-6-295-1855. Payment can he hy taxed
MasterCard nr Visa order. giving expiration date.
signature. and name on card. and name and address for
shipping. Bulk discounts are available.

. L!S.GS \Aaps: Detailed U. S. Geological Survey
(USGS) tc'µ'e'aj'hic maps are available from the Map
Distribution Ottice: USGS: Box 25286: Buildine 810:

Denver Federal Center: Denver. CO 80225: and can he
nrdered hy telephone at 1-80U-USA-MAPS. However.
service can tv slow: in ceneral. you are better off twine

~ . W ~

1() tind a local map dealer (the maps are otten sold at
sµ'rting gxds and some engineering supply stores). But
if there is no nearby map stnre. cT an expedition is
planned outside the area ot" their coverage. Richard Wilds
suggests using Pnwers Elevation Co. in the Denver area
fi)r a quick resFK)nqe nhey can fCt any USA map over the
counter). Their address is P.O. Box 'U0889: Aurora. CO
80044: j'hone 1-800-824-2550. They accept credit card
urders. Richard recommends nrderine several maps at

_nnce k) nt't"set their S5.00 service fee rer nrder. Richard
finds they are "cry friendly and will send maps hy
nvernieht deliverv.

hwiajlLMI=LE\:enlsRjlbl~ Video and photoelec-

Mc liFht-curves ot Galilean satellite mutual eclipses and
nccuMtions recorded in 1991 will soon be published-in an
article, "A catalog c't" the nbservations nt" the Jnvian
mutual phenomena made in 1991 during the PHEM U91
Campaign". J.E. Arlot el al. . that will appear in Astron.
and Astrophys. Several co-authors are either members
nt" IOTA nr IOTA/ES. nr have reyirted occu]tath)n

observaUom to us. including J. Bourgeois. H.J.J. Bujder.
M. Federspiel. D. Hube. C. Meyer. jiikj R.P. Wilds.

NexLls= The main purrx)se of" the next issue will
be to document IOTA's 1995 planetary and asteroidal
occultation predictions. arid to include anv arUcles that
were too long to include in this issue. if you have a

contribution tor the next issue. the editor should receive
it as soon as µrsible. The issue will be prcduced quickly
atter the input data tor the 1995 j'redictions ot" local
circumstances ot" planetarv ajxi asteroidal occujtations are
distributed. and it will likejy he mailed in July.

PREDICTIONS FOR 1995

David \V. Dunham, Eberhard Riedel. David Herald,
Wolfgang Zimmermann. and Edwin Gotfin

After comrletjng this issue. Dunham will complete
some software changes needed to use event data files
provided by Edwin,, and will include program changes
made by Woltmng, to prcxjuce the 1995 data and updated
program needed for computing asteroidal and planetary
occuiwtiomappulse local circumstance rredictions. In
µnera1, these should he distributed by the graze compu-
tors. as they were done last year. We aroh)gize for the -
long delay in these precjictions. After the software
chanµs are made. they will he much easier to produce
on time in the tijture. By now. all IOTA members should
have Edwin's charts tor 1995 asteroidal nccultations
visible from their region.

DQ_!'o^vm\'oll»5_Pje&cuowt With the
exception of" the appulse local circumstance j'redictions
mentioned above. all IOTA members who have their
geographical cmrdinates in our databases should now
have lunar total and grazing occultaUon rredictions. If
not. contact rour regional coordinator or graze compu-
tor. nr Dunha if you don t Ktk)w who these are for your

area. Regional cnordinatnrs for PC-Evans µedictions
were listed in ON 6 (3L rp. 55 and 56. with 3 new ones
nn r. 125 nt the last issue. Ynu should also have tinder
charts and umrld maps hy Edwin GMtin (in the 1995
Planetary Occultation Supplement to ON for North
American nhservem tnr asteroidal uccultations t'or 1995.
There are a t'ew new events that will be distributed with
this issue. or separatelv soon.

EYans_:rotaLAcclataMn.._PralicuomChanm In

previous years. nhservers were required to return
veritication tijrrns to continue receiving these predictions.
In general. verification forms were not distributed with
the 1995 rredictions hecause vhscrvers now either
receive them as a rrivilege c't" IOTA membership, pav for
them. nr receive them from nther sources (see p. ii$ of"
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the last 1ssuc).
A new 1995 irqxit betile has been generated by Wolf-

£ang using his new XZ catalog described below. Soft-
ware aid data to compute predictions that augment those
already distributed will he sent to the national and
regional coordimtors who distributed the 1995 PC-Evans
predictiow. This may have already been done by some ot"
the European coordinators.

C)CC1lLT_Prograrm Version ? ot" the OCCULT
program can be obtained from Walter Morgan: see ON
6 (3). pp. 56-57, which also descrihes its capabilities. For
example, it can be used to predict occujtations ot" major
planets that are not available this year with the Evans
predictions. Maps showing the regions ot" visibility ot"
these events are given in ON 6 (4). pp. 71-72. OC-
CULT. and predictions computed with it, are now being
distributed in Latin America by the Liga Ibero-Ameri-
caria dc Astronomia (LJADA). For details. contact Ruben
Garcia, LIADA: Casilla dc Correos No 23.007: 12.800
Montevideo, Umguav; e-mail liada@tisica.edu.uy; tax

. . 5982A09973. "
' In previous issues, a problem with missing events near

Oh U.T. has been mentioned. This can occur when the
event occurs close to the beginning c'r end ot" the avail-
able lunar ephemeris data. The problem can be avoided
by being sure that lunar ephemeris data are available for
both the days preceding and following the date of the
event in question.

Sometimes, users of OCCULT have had problems
with the program crashing nn particular dates. These
usually turn out to he hardware prohlems due to old
machines with unusual processor contimrations. or to
insuf'ticient high memory. If such a proh|em is encoun-

tered. try it on a different (preferably newer. or with
more memory) PC. If problems persist. try to contact
David Herald at the HB2000 address or fax given near
the top ot" r. 145: his home phone is 61-62-319214. He
doesn't have direct e-mail, but messages can & relayed
to/from him via Alfred Kruijshoop in Clayton. Victoria.
at ajcruijshaop@trl.oz.au.

OCCULT Version 3.02 was recently received hy
Walter Morgan. It has some interesting new capabilities.
including the ability to reduce nccultation timings and to
compute predictions ot" eclipses and ot" all grazes near a
station between specified dates bimilar to the Grazereg
capability) and the ability to create special input star
·:atalogs Hom the Guide Star Catalog, to allow computa-
tion nt" predictions ot" occultaUon: nt' faint stars during
lunar eclipses nr rassages through rich Milky Way star
fields. nr to identify unpredicted nccultations that have
heen observed. Procedures for nbtaining this new ver-
·icm, will be given in the next issue. A later version will
have a capahility for producing graze maps. Dunham

recently sent our coastjine/pditical boundary dataset to
Herald for this pur1x)se.

H=ispheric._Gra=Suppjemenw A copy ot" the
Eastern or Western Hemisphere Grazing Occultation
Supplement for Late 1995 is included with this issue ot"
ON. Besides due basic maps and tables ot' grazes of bright
stars in your hemisphere, the supplement includes
information alxmt IOTA's distribution ot" detailed graze
predictions, including how to contact the person, or
"computor", who calculates the predictions tor your area:
plans for preparing protiles of observed grazes more
routinely; grazes hy e-mail: :trxj plans to correct errors in
the current predictions. It also includes itnportant new
corrections that need to be applied to the ACLPPP
profilo to help avoid miss observations.

Spin Gn"r"' The grazes of Spica on 1994 Nov. ?9
and 1995 Feb. 19 were very successfully observed in
Japan: see p. n of" the June issue ot" Sky and Tekscope.
The reduction protiles showing the observatiow hv
Toshio Hirose are shown on the facing page. These plots
use the mean limb as the horizontal axis. so the paths tix
each observer are essentially the bottoms ot" parabdic
arcs. like the profiles b;v Robert Sandy that have Nxm
published in several ON's. Due to the large number ot
observers, ody the contacts are plotted. Since a I" arc nt"
the Moon's limb at average distance subterids 16". die
vertical scale on the plots is exaggerated by a facw d
aHut 16 over the horizontal scale. A preliminary reduc-
tion ot' the 1994 Nov. data (supplied by Mitsuru SOma hy
e-mail) was completed by Dunham using the new Graze-
red program mentioned in the hemispheric graze sLuxNe-
ments. It was used to determine correctiow fix the
Januarv 23rd graze whose northern limit crossed New
Englara hut a large winter storm prevented any chserva-

tion ot" that event. The November data are valuabk tor
tilling in a previouslv-unobserved section of" the rxmhm
Cassini region and has recently been added to the

ACLPPP observed-graze database that will k used for
the 1996 predicted protiles. In addition. the February
19th observations showed that a mountain predicted hy
Watts at \V.A. 180% is indeed there. Observations nt" a
graze nt" 7.1-mag. Z.C. %9 nn 1974 Aug. 14 had
iMicated that mountain was not there, but it is likely that
the two oNrvers of" that event mistook a sunlit mountain
for the relativelv faint star. So again the observed-graze
Jatabase will be" altered to remove those nbservations so

they will not override Watts' data for the 1996 predic-
tions. The June 9th Spica graze was also successhlly
(.)bserved by several expeditions in California, Arizona.
and New Mexico. and those ohservations will be valuable
fOr correcting pKx)r Watts' data in a region ot" extrapda-
tion caused hy extreme longitude libration.
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OtheLLL]mr_OcclljtauonSd'Mar= Waldemar Villa-
mayor, ot' the Sociedad Paramya dc Astronomla
Amateur (SPAA), has written pC programs to produce

maps showing the locations ot" visibility of" eclipses and
occultations (small-sca]e maps showing South America
and sumurding areas), charts showing the paths ot" stars
behind the lunar disk. µediction tables, and a map
showing g'azing occultation paths (northern and southern
occultation limits) that cross Paraguay. These have been
published in SPAA 1n(orme de Eventos, the March
1995 issue (showing events tOr April and May) of" which
he sent to Dunham. Villamayor°s e-mail address is:
wvilla@cap.una.py.

More information atxm Eric Limburg's "Lunar
Occultation Workbench (LOW)", which calculates
occultation predictions and reductions via user-friendly
window menus. is given in the April issue ot' Occultus,
the publication of' the Dutch Occultation Association
C\Verkgrcrp Sterbedekkingen ot" Nederlandse Vereniging
voor Weer- en SterrenkundeL LOW uses a condensed
version of the Watts' limb correction dataset that occu-
ries only 850 kilobytes of memory. LOW's menus are all
in English, but the Occultus article is in Dutch.

Asteu)idaL.-and_^n=¥_Ckculmiom IOTA's
predictiors tor 1995 viill Fe documented in the next issue.
The priority list for astrometric updates is given in a
separate article below.

XZ CATALOG NEWS

David \V. Dunham. Mitsuru SOma.
Wayne H. Warren, Jr., and Wolfgang Zimmermann

The XZ catalog, consisting of 32,221 stars within 6'
JO' nt' the ecliptic that can be occulted bv the Moon. is
now available flam the Asuunomical Data "Center (ADC)

nt the National Space Science Data Center at Goddard
Space Flight Center. The catalog, the 80N version, has
been documented hy David and Wayne. The ADC
number ot" the catalog is Al201. The ADC on-line
m"vices via the Wnrld Wide Web can he accessed at
URL
http://nssdc.gst"c.msa.goviadc/adc nnline access.html

Mi6uru prcxjuced the J2000 verSion (XZ80NJ2), and

supplied corrected positions and proper motions for 8
stars whose J2000 data had heen computed incorrectly
initially due to a software error discovered hy Jean
Meeus. This was corrected late last vear.

In additinn to the XZ. the adC also has data for

several nther "U. S. Naval Ohservatorv" (now IOTA)
lunar (K"ajltath)n sar catajngs. including tije K and L (hut

not the Q) catalogs.

Wolfgang has replaced the positional data in XZ80N
with generally hetter data t'rom the PPM. and has used
the PPM and its SUmement to add several thousand new
stars to the catalog. The previous XZ numbers are
preserved, so the new stars start with number 32222.
This new version ot" the XZ will be deposited with the
ADC soon.

LET'S REPORT OCCL'LTATION TIMINGS
BY E-MAIL

David \V. Dunham

In ON 4 (S). p. 92 (August. 1987), [ published an
article. "Let's Repurt Occultation Timings on Diskettes",
specifying an ASCII format that could be used t"nr
reporting nccultation nhsen'ations in tiles nn IBM-
compatible diskettes. During the last Few years. manv
observers have gained access to electronic mail. so it
would he convenient tOr many to send the relatively small
lunar c'ccultation nbsen'aticm tiles hy e-mail. Until
recently, there was no e-mail link to the Intermtimal
Lunar Occultation Cenwe (ILOC) in Tokyo. Also. for the
time being, ILOC prefers that someone else culkct the
reµm messages. edit and process the tiles to exactly the
format they need. and transmit the tiles to them peric'di-
cally (once nr twice a month). Toshio Hircise. nt" the
Japanese Lunar Occultaticm Observers' Grmp, has
agreed to collect the report messages. His Internet
address is NBC00716@nitiyserve.'"-ir- Repmting
obsen'atiom by e-mail should sµed the reduction process
and save ohservers the expense of' overseas pxrstage, and
thus should encourage more reporting nt' ohservations.

There is one problem with the ASCII format rrorx)sed
fbr reponing m diskettes in 1987. That is the line length,
set then at 80 characters. the same as IBM cards that had
heen used with mainframe computers tOr so many years
before. Files with lines this long can he sent bv e-mail
nnly as attached (uuencoded) messages. wt;ich are
difficult to create Mr some and not supp"rted hy many e-
mail systems. Therefore. it wnuid be hetter to create a
78-characterj'er-line format that can he sent as an
ordinary e-mail message. The rest nt' this article is
devoted to specifying such a format. For many items. the
BO-character fnrmat can simply he truncated, hut the
crucial time lines have data in column 79. so simple
runcation is not µrsible there. Toshio Hirose and ILOC
have been provided with a PC computer program that I
have written that will convert the e-mail format to the 8)
character tinrmat that ILOC needs for their wnrk. If vdu
send diskettes to ILOC. ynu should continue to use"the
8Ocharacter "nld" format Jetined in 1987. Those

N
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sending nhsen'ation tiles hv e-mail should use the new
78-character tormat descrikd below.

Richard \Vihjs can he reached via e-mail sent to Rex
Easton at 7352'L3235@compusen'e.t1)m. so we also
encourage reµ'rting of" graze observations to IOTA hy e-
mail. Dc) not report more than one µaze in one tile and
use separate tiles tor separate grazes. Those who start
preparing their reports in tiles will t'ind that the process
is difficult at first, and one must he careiiil to avoid
mistakes. It is important that values be placed in their
exact sq'ecitied columns. Ohservers will gain an appre-
ciation t'or the uanscriptic'n jnh now Jone at ILOC for the
handwritten reµ'rts. Atter keyine in a t'ew repnrts.
observers will learn the format and the job will become

easier. 3s they use copies c't" rrevi()us|y"ryred reports as
templates tOr new reµms. I can serxi y'u a sample report
ti'r use as a template hv e-mail. it" y'u request it in a
messaee sent to David Dunham@ihuapl.edu. Snme

~menu-driven pri'gmms have heen written 1() ease the
rer)rting rr('cess and reduce errc'rs that can occur uhen
editing an ASCII file. These programs will need tn he
rrxditied to rr(uuce the mw e-mail t"urmat. jEd. This jnh
can aisn he dune with F()x Prn nr nther database soft-
ware. I

OL'culLqtjnns and apj'ulses hy c'hjccts nther than the
Mcmn (rrimarijy. hy asteroids. planc:ts. and cnmets) can
aim he repnrtetj in ASCII files. But events involvinc
these nther nhiects shnuld Fx! sent Li) James Summ: I i:si

Nnrth Jni Drive: Tucson. .·\riznm 85T37: L'.S.A.: with
3 c"j'y xent 1() me (y('u can use the e-mail ajdress abnvel
h'r pnsitive ktctual f)ccultation) events. Jim Stamm
recentiv nhtainej access to Internet. His e-mail address
is iini.xumm@aztec.a.su.edu. Curies ('t these nm-lunar
event tiles should not he sent 1() ILOC nr In R. wilds (nr
1() T. Hirnse (t 1() R. F.astnm.

An example c't a lunar erazinc ('ccultatjnn repnrt
_(acnja|lv, just the first 3 stations ('t :in actual rejv'rt) in e-

mail tnrrnat is shnwn in Figure I nn the next paµ. Xnte
tjLlt besides the craze events. three tntal occuitatinns were
urned at statinn ii. The rer'rt is ()t' the same craze 3s the

~une used as an examj'le in the "diskette" article in 1987.
hut I have used my current address rather than my nlj
Silver Sr)rinE ajdress 1() try k) avnij cnntusinn ahnut my
current address.

The tile that \1)u create Mr e-mail transmissinn should
1y :1 staMard ASCII file: any '"c'rd rrnces!u)r capable nt
cre:ning such a tile can he used. It is imp'rtant 1(' wre all
letters as c3picljs: if y'ur u)mruter has a ( aps U'ck key.
keej' it cm as gnu type the rep'rt. ILOC's system cnr-
reedy |nterrrets numbers and carita] letters. hut it
interprets small letters as Japanese Kaukam characters
that have n) relatinn ft) what \,()11 r\r(j. Hence. jnv small

.letter nn the written tnrm must "he L'3ritalizuj in the e-

mail tile. A copy c't' part nt' the corresµMing hard-
written tom is 9k)wt) in Figure 2, Pan A Ring the front
ot' the form arxj Pan B &ing ran nt" the back of it. It is
the same as Fiµre 2 ot the 1987 article except that I
have used my current address. and changed the IOTA
address to Richard wilds. who is now collecting graze
reµms t'or IOTA.

The first two lines and the last two lines of" Fig. I
speciN the column numbers, to be read verticallv, ody
to serve as a mide tor speciNing the columns tor tiie data
t" be nm. You can include these lines in the tile as you

p'epare it. but should delete them from the copy that you
serxj to ILOC and/or IOTA. By "IOTA". we mean here

graze reµ'w sent to R. Wilds. (t non-lunar event reFK)rts
sent to Stamm and me. The rest ot" the data are arranged
in five groups described belnw. The groups can be
serarated with hlank lines. hut these are not required. In
the descriptions below. col. means column or columns.

LHc=ijn£jnt"orTnaljan: The tirst line at" the heading
shnuhj contain "PLACE NAME" in col. l-lO and the
name nt" the place nt' observation in col. 16 to 78. "AD-
DRESS" is in col. 1-7 and the address nt" the reµ'rt
preparer 1"representatNe°': your address. not IOTA's
ajdress (t the address m the place ot" ('bservatiQn) is in
col. 16 to 78 nt' the secnnd line. "REPRESENTATIVE"
is in col. 1-14 and the name at" the representative (ob-
ten'er's name. (t name nt" the graze exredition leadetj is
in col. 16 to 50 nt the third line. "FORMS REQUIRED"
is in cnl. 5 1-6J Qt" the 3rd line. with "YES" or " N0°' in
col. :i-n. "REPORTED TO" is tvped in col. l-ll and
the mmes ot" ('rmnizations dLOC. 1ota. any c'thers) to

which a c('ry nt' the report is sent should he given in col.
16 In 78 ('t' the fourth (|ast lunar headen line. For
nccultations hy c'hiccts nther than the M()qt1. wpe a tifth
header line with °'OBJECT" in ed. 1-6 and de object's

name startin£ in cnl. 16. Fnr asternids. give the aster-
oid's number in col. 16-19 (rieht-iustitied: leave hlank
t'nr unnumbered asternid9 and" its name or desigmtion

startim in Co]. :i.
:_TducopesmndPositions: These are the telescope

speciticatinns and £u'erarhica| cnurdinates given in the
hm'er j'ari nt' the headin£ c't the thmt nt" the written tnrm.
These lines 1() not need 1() he yrecitied it" ILOC has
assiened \1)u a Statj(m/TdiObs code. All numbers in the

~ ·tnrmat helnu' are rieht-.iustitied:

Cul. Description

I
7
~

Alwavs the letter °'T".
ljentitying letter. start with ".-\". a capital

letter cnrresµ'ndine tn the small letters used
in the headinc and iiie "T" cnlumn m" the

written torm. On the written t"nrm. spaces for
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only 3 telescope'positions are given. but in the
e-mail file. you can use A through Z for up to
26 telescope/positions in a file. Use two or
more tiles if there are more than 26 telescopes
used in an expedition.

4 Telescope type·
R = retractor
N = Newtonian ret1ector
C = Cassegrain reflector, including
Schmidt-Cassegrain
O = Other. describe on a second line with
the same letters in col. I and 2. columns 3-5
blank. and the description in col. 6-;8.

5 Telescope mounting.
E = equatorial
A = alt-azimuthal

6 Telescope drive.
D = clock driven
M = manual

7-1 I Telescope aperture in centimeters. to . I
cm. Columns 10 and 11 can be blank if
the aperture is given to the nearest cm.

13-18 Telescope focal length. in centimeters, to .1 cm.
Columns 17 and 18 can be blank if the fOcal
length is given to the nearest cm.

?1-23 Degrees ot" longitude from Greenwich.
?5-26 Minutes ot" arc of longitude.
?8-32 Seconds of arc of longitude diundredths of' an

arc second can be specified. but tenths. 3s
given in Fig. I with col. 32 blank. mc suffi-
cient: the value needs to be accurate to 1 arc
second or better).

L

:

COLUHN # nllnnll2222222222333j3333334u444444455555555556666666666n7777777
l23456789Ol23456789O12j456789O123456789Ol23456789Ol23456789O123456789O12j45678

PLACE 11AHE
ADDRESS
REPRESENTATIVE
REPORTED TO

HOLLYWOOD , HARYLAHD , U. S .A.
I.O.T.A. ; 7006 MEGAN LANE; GREENBELT, HARYLAND 20770: U.S.A.
DAVID 'A. DUNHAM AND RICHARD TAIBI FORMS REQUIRED no
ILOC, IOTA

TA RAH 10. 2 112
TB CED 20. 3 203
TC 11EH 2 S . 4 142

OA HAHIPAL VIRDY
DB DAVID W. DUNHAH
DC TERRY LOSONSKY

76 32 50.2 W J8 19 26.3 It jO.SttAD 1927
76 32 48.1 W 38 19 24.6 tl 30. SHAD 192 7
76 32 44.8 w 38 19 21.5 rt 30. 5nad 1927

0 . 3
0 . 3
0 . J

0186 829080400 R 885 ?T RE 5 I 112 g 6 AA
0286 8290803462 R 885 lv RE I I 112 9 6 BB
0386 8290803466 R 885 2v RE 1 I 112 ? 6 BB
0486 8290803521 R 885 lv RE I I 112 9 6 !3B
0586 8290803539 R 885 2v RE I I 112 9 6 BB
0686 8290803596 R 885 lv RE 1 I 112 9 6 BB
0786 8290804020 R 885 2V RE I 1 112 3 6 BB
0886 8290823492 S 77621 2S RS4 I 1 112 3 BB
0986 8290854170 S 77639 2S FlSS 2 I 112 9 BB
1086 8290933319 S 77662 2S RSS 2 I 112 9 3B
1186 8290803465 R 885 IT RU3 3 I 112 9 6 CC
1286 8290803500 R 885 2T RU3 3 I 112 9 6 CC
1386 8290803515 R 885 IT RU3 3 I 112 9 6 CC
1486 8290803550 R 885 2T RU3 3 I 112 9 6 CC
1586 8290803575 R 885 IT RU3 J 1 112 9 6 CC
1686 8290804025 R 885 2T RU3 3 I 112 9 6 CC
1786 8290804055 R 885 7T RU3 3 I 112 S) 6 CC
1886 8290804355 R 885 IT RU3 3 I 112 3 6 CC A
1986 8290804360 R 885 2T RU3 3 1 112 g 6 CC
2086 82?0804420 R 885 7T RUJ J I 112 9 5 CC

X HOLL7WOOD, yD 1963 1:24,jjOO U.S.G.S.
G ?46.0 5.6 31- 15N ? 72 I 5 ').0 346 -57 "AWV ,

COLUHN $ nnn111122222222222333333n3444444444455555555556666666666n7777;77
l23456;89Ol23456789Ol23456789Ol23456789O123456789Ol23456789O123456789O12345678

Ficture I. Printout nt" examj'le e-mail file.
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34 Longitude East or West ot" Greenwich.
37-38 Degrees ot" latitude.
4041 Minutes ot arc ot" latitude.
43-47 Seconds ot" arc of latitude.
49 Latitude North or South ot" the equator.
5 1-56 Height abve sea level, in meters. to 0. I: should

be accurate to + /- 30 meters or better. Cols.
55 and 56 can be blank if the height is given to
the nearest meter.

57-68 Name or abbreviation ot" geodetic datum. ur
"the' type. ot' coordinates.

69-73 ILOC station code, if known.
;4-;8 ILOC telescope code, if known.

3_C)t)sermsAndREcaukm These are the mmes ot'
observers and assistants that are given at the top ot' the
back ot" the written forms. These lines do not need to be
specified if ILOC has assigned StatioruTel!ObsiRec
ccxjes tor the ()bserver-recorder-stauon-tekscope combi-
nations in question. The format is given below:

Col. I: Alwavs the letter "O".
Col. 2: ldentj°fying letter. start with "A". a uapitd

letter corresponding to the small letters used
on the written t'orm. On the written t'orm.
spaces for only 6 names are given. but in the
e-mail form. you can use A through Z for up
to 26 observers and assistants in a tile. Use
two or more files if there are more than :6
observers and assistants in the expedition.

Col. 5-30: The observer or recorder's
(assistant's) name.

Col. 33-37: ILOC station code. if known.
Col. 38-41: ILOC observer code. if known.
Col. 4347: Estimated accuracy nt" latitude.

in arc seconds.

L_Iimings. This is normally the 1arµst group,
including all ot" the event timings, given in the table t)f" the
written t'orm. Sequential numbers of the events are given
in col. I and 2 (integers. right-justifiedl corresponding
to the numbers printed on the let't side ot" ILOC's fOrm
for written timings. You are not limited to 20 lines. as on
the written form: you can include up to 99 timines in one
e-mail tile. Use 2 nr more files to report l(xn)r more
timings. For the data in columns 1 to 53 ot" the written
form lcolumn numbers given at the top of the table), add
2 to the written-form column number to obtain the
correspording column in the e-mail file. So in the e-mil
file. me year is in col. 3 and 4, and the temperature is in
col. 54 and 55. Col. 73 (G. grazing occujtation) ot" the
written tOm is t'"ped in col. 58 of the e-mail tile, and
col. SI. S2. and S3 nt" the written form are typed in col.
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76. 77, ard 78, rmctive]y, ot' the e-mail tile. From the
hack ot" the written form. the optional col. 56 (other
phenomenon) and 57 (lunar limb. D/B/U tor
dajrkjbright(sunlit)/umbra during lunar cclipm should be
typed in col. 56 arxi 57, respectively (same columns!), in
the e-mail tile. The data to be entered in these columns
is explained adequately in ILOC's Guide to Lunar
Occultation Observations. Remember that either Sta-
tion/Tel/Obs codes (columns 26-36 ot" the e-mail tile) or
T/O lentis (in columns 76 and 77) must be specified. not
Mth. If the cedes are unkmwn (as is the case t"or all new
stations. especially temporary sites tor grazesL you need
to specify the T/O letters. and the corresµmding Tele-
scope/Position and Observer/Recorder lines.

In the when repmu. repetitive data in some columns
could lr qmitied on the tirst line. and omitted from the
tdlowing lines. as .Wcified in ILOC'S Guide. But in the
e-mail tiles. repetitive data must be specitied on every
line. The easiest procedure is to type the data on the first
line. Then. use your word processor to copy this line
several times, as many as are needed for all nt' the
tjminEs to he included in the tile. Then. you just need to

V

correct the data that change from line to line.
Fct comments. which can be specitied on the hack nt"

the written t'orm. type a second line with columns l-j
blank. Type the comment (remember to use all capital
|etters) in col. 5-78. The time station call letters re-
quested cm IOTA's written form should he specitied here
only it they are different from those sycitied in the
second timing line described at the end. and should he
iziven as a comment onlv tOr the first timine. IOTA is no
~ . ~lnncer asking tor the eyepiece power nn the e-mail tiles
sent 1() them.

5_Footinz_Dm. These cunsist ()t lwn lines. which
~should he included in cof'ics ut" any tiles sent In IOTA.

ILOC does nnt use them. Sc) thev do not need k) he
included in the cnpies that you send h) Tnkyc'.

The torrmt ()t' the first tooting (mar)) line corresp'nds
k) the data at the bottom of" the front IOTA's form ti)r
reµ'rting nccultations. and has the ti)lh)wing t"nrmat:

Column Description

'S

4

±

"P

I Alwavs the letter "\1".
2 Blank if the pc'sitions tor all stations were

measured from the same map. in which case.
vdu need only one map line. Otherwise. the
Rlescore/P()sition letter (same as the

letter in col. 2 of' the Telesc('re/Pnsition
linel must be specified here. and you need
to have as many map lines as there are
Telesc('re/ Positicm lines.

4-34 Name nr number nt map from which the

psitions were measured.
36-39 Year of" publication of the map.
4 1-51 Scale ot" map, left-justified. such as

"1:24.000" or "1:50.000".
53-78 Map publisher. such as "U.S.G.S."

The format of the second footing (graze summary) line
corresponds to the data at the Mrtom of the back of
IOTA's form for repmUng grazing occultations. It should
not be included in any report that is not a lunar grazing
occujtation. The graze line has the following format:

Column Description

I Always the letter "G".
3- ; Predicted position angle of central graze.

to 0. ] degree.
9-12 Magnitude ot' star. to 0. 1 magnitude.
14-16 Percent ot" Moon sunlit.
17 " " " for lunar waxing phase. "-" for waning

phase. "E" for lunar eclipse.
19-? ] Cusp ande of central graze:

umbraidjstance during lunar eclipse.

22 "N" for cusp angle measured from the northern
cusp. "S" if it is measured from the southern
cusp, and "U" to indicate umbral distance
during lunar eclipse.

?4-26 Total number nt" stations in the graze
expedition that obtained non-redundant
data, not just the number ot" stations in
the tile (in case there are more than 26
stations in the expeditiom.

27-30 Total number nf contact timings made during the
expedition. counting I for certainty code 1
(cerwin) events, half for certainty cede 2 (pro-
hable hut not certain) events. and zero tor
certainty code 3 (possible, hut probably spuri-
ous) events. It is not just the number nt' tim-
ings in the tile (in case there are more than 99
timings in the expeditiom.

;? Maximum skv steadiness (column 5 ] of timing
line in e-maii file, or col. 49 ot' written form)

of all cnntacts (or of central Eraze in the case
~of only nne station having a miss) in the expe-

dition.
34-36 Minimum telescope aperture. in centimeters,

rep('rtinE any contacts with the maximum
skv steadiness given in column 32.

38 "C" if the graze is in the "Cassini" region. that
is. if most contacts durim the ttraze occurred

~in recions ot the ACLPPP predicted lunar
rr('tiie detined hy 2's. 3's. J's. nr 7's.

39-41 Ohserved shift from the current ACLPPP
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E 42 prediction, in arc seconds. to 0. 1.
2 "N" if the observed shadow was north ot" the
= predicted shadow, aM "S" if it was south8 of the predicted shadow (that is. the
" direction of the shift, which is always
F measured perpendicular to the predicted

E limit). Leave this column blank if no
shift (0.0 shift) was observed.

g 44-46 Watts angle of center of observed events on
? the ACLPPP profile, to the nearest degree.

It is the Watts angle ot" central graze if
the observations are svmmetric on the pro-
file, which is usually ;he case with dark-

?. limb grazes far Hom the cusp.
' 18-50 Predicted latitude libration ot" the graze.

It is given to the nearest 0.1 degree, but
e the decimal is not typed. its location
: being understood to be between columns 49
¶ and 50.
; 52-60 Time station call letters, left-justitied.
§ for the time station ot' ultimate ret"erence (for

, example, give " \VWV" and note in the com-a ments a local AM station, if the latter was
used with a master tape including \VWV made
elsewhere to obtain the timings).

" C " Reappearances, where C is the ratio ot" total
disappearances to total reappearances tOr the entire year.
In 1981, 4176 occultations were rejxmed ot" which 1334
were reappearances and 2842 disappearances. That
makes C = 2.13043478, which is the factor by which
reappearances are weighted over disappearances.

For those of" you who might ask. I am, to the best of
my memory, retaining the county designations as they
existed during the years ot" observation.

Table 2 : 1981 Total Occultation
Country Li8t

iE val /
Country Total Reap Value Ob8 obs

USA 1110 400 1562.2 28 55. 8
New Zealand 828 335 1206. 7 19 63 . S
USSR 289 114 417 .9 3 139. 3
Denmark 233 142 393. 5 4 98. 4
Australia 334 15 351. 0 4 87 . 7
GDR 252 39 296.1 35 8. S
Belgium 235 49 290. 4 6 48. 4
Poland 187 91 289. g 2 3 12 . 6
South Africa 193 3 7 234 .8 2 117 . 4
Italy 127 20 149. 6 3 49. 9
NetherlanM 76 20 98. 6 2 49. 3
England 52 31 87 .0 2 43. S
Brazil 77 3 80. 4 8 10. 0
Philippineg 66 11 78. 4 2 39. 2
Finland 41 11 53. 4 3 17 . 8
FRG 41 S 46. 7 S 9. 3
Mexico 11 8 20.0 1 20.0
Portugal 11 0 11. 0 1 11.0
Norway S 3 8. 4 I 8. 4
spain 8 0 8. 0 1 8 .0

2
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1981 TOTAL OCCL'LTATION TALLY

Joseph E. Carroll

, After many years, here at last is a report on the: wmber and distribution of total occultations observed
luring 1981. Years 1982 through 1985 will follow
hortly. After that, who knows?

During 1981 a total ot' 153 observers from 20
ountries reµ)rted 4176 total lunar occujtations. Tables

and 2 of this article -- one by individual and one by
'ountry -- present the ordered breakdown of these
)ccultations.

In the individual list (Table I, given on the following
wo paEes) Brian Loader ot' New Zealand is the leader
o1lowe"d by B.F. Sincheskul of the USSR and Robert

tar's of the USA.
" In d)e counw list (Table 2), the USA leads hy virtue

)t" iLs large numkr ot' observers with New Zealand and

"je USSR second and third. However. from an observer
«xjuctivity hasis (value per observer), the USSR is tops
dlowed by South Africa and then Denmark. Abbrevia-
iorr: used are Reap for reappearance, Obs for observer,
nd Val for value.

As since 1975, the values (and therefore the ranking)
re compned from Ur formula: Value = Disappearances

1981 Totalg 4176 1334 lS3

IOTA ON WORLD WIDE WEB

Rob Robinson and David W. Dunham

IOTA now has a home pge (actuallv, several pages)
on the World Wide Web. thanks to wnr"k by Rob Robin-
son nt" Bonner Springs, KS. It can he accessed with
Mosaic or Netscape. The URL for the site is:

http://www.sky.net/"robinson

The site gives hasic information on observing occulta-
tions. and includes maps of North American grazing
occujtations and data atxjut asteroidal occultation µ)ssibil-
ities during the next two months. A section for last-
minute asteroidal occultation updates is included. al-
thoueh in general we prefer to activelv notify observers

~ 0

of these updates with messages distributed to their
Internet addresses. |Continued on page 157]

i
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Table I, Pan A

Value Name

198 I Ordered Tally of Total Occultation Observations

Country

NEW ZEALAND
USSR
USA
DENMARK
USA
GDR
AUSTRALIA
SOUTH AFRICA
NEW ZEALAND
NEW ZEALAND
POLAND
ITALY
USA
BELGIUM
USA
USA
NETHERLANDS
ENGLAND
USA
USA
NEW ZEALAND
USA
BELGIUM
USA
PHILIPPINES
AUSTRALIA
BELGIUM
BELGIUM
USA
NEW ZEALAND
USA
FINLAND
USA
NEW ZEALAND
AUSTRALIA
NEW ZEALAND
DENMARK
POLAND
FRG
POLAND
NEW ZEALAND
USA
USA
NEW ZEALAND
NEW ZEALAND
AUSTRALIA
PHILIPPINES
NEW ZEALAND
BELGIUM
NEW ZEALAND
NEW ZEALAND
MEXICO
BRAZIL
DENMARK
BRAZIL
USSR
USA
POLAND
BRAZIL
ITALY

PTovinm City, State Total Reap

)

'A

)

478.9
398.0
366.4
341.8
291.0
283.7
239.3
228.8
213.4
158.8
132.4
121.6
121.6
114.4
113.1
104.0
86.0
76.0
71.1
69.3
672
62.8
61.4
55.2
54.1
46.8
46.4
46.0
42.7
41.1
40.6
40.3
39.7
395
39.0
36.5
33.4
33.3
32.3
31.2
28.8
28.1
27.9
27.3
26.1

T 25.9

, 24.321.3
21.2)
21.0
20.1
20.0
18.0
17.3
17.0
16.9
16.0
15.8
15.3
15.0

BRIAN LOADER
BF. SINCHESKUL
ROBERT H. HAYS JR.
N.P. WFjIH-KNUDSEN
THOMAS W. LANGHANS
34 OBSERVERS
PE!ER E ANDERSON
M. DANIEL OVERBEEK
NOEL T. MUNFORD
M. MATTHEWS
MIECZYSTAW SZULC
ADRIANO FILIFPONI
PAUL V. MCBRIDE
JEAN BOURGEOIS
RICHARD W. LASHER
RICHARD WAYNE BALDRIDGE
HENK J.J. BULDER
ANDREW J. ELLIOTT
JAMES H. VAN NULAND
NEAL D. BLACKBURN
LIONEL E HUSSEY
ROBERT L SANDY
JEAN DOMMANGET
STEVEJ. ZVARA
JUAN D. SILVESTRE
DAVID SIHCKE
PATRICK K)ITEV1N
ROGER LAUREYS
CARLSCHWEERS
PAUL R KILBEY
RICHARD NOLTHENTUS
JUHANT SALMI
PAULJ. NEWMAN
HARRY O. WILLIAMS
ROGER EL GILLER
MAURICE F. STOKER
CARL GRUNNEr
ROMAN FANGOR
HARALD MARX
RYSZARD DRAZKOWSKI
G. HERDMAN
ALFRED C WEBBER
ROBERT LASCH
G.G. COULING
GERRY D. ALLCOTT
PAUL MAEGRAITH
CESARIO E TAGANAS
A. WOODGER
JEAN SCHWRENEN
GRAHAM L BLOW
BARRY MENZIES
FRANCISCO DIEGO
LUIS GUSTAVO
PEI FER MORTENSEN
JORGE POLMAN
VN. SNCHESKUL
BRAD TIMERSON
ARKADTUSZ KRAJEWSKI
PAULO SERGIO BRETONES
MARCO CAVAGNA

BLENHEIM
K)LTAVA
WORTH. IL
TLSVILDELEJE SEALAND
SAN BRUNO, CA
EILENBURG
BRISBANE
EDENVALE TVL
PALMERSTON NORTH
AUCKLAND
TUCHOLA
ROME
GREEN FOREST, AK
FUROOZ
CHINA LAKE CA
MOUNTAIN VIEW, CA
ZOETERMEER
LEEDS, W. YORKSHIRE
SAN JOSE CA
KANSAS CITY .MO
CHRISTCHURCH
KANSAS CITY, MO
BRUSSELS
WHITTIER CA
QUEZON CITY
MURRAY BRIDGE
UMBURG, HERK-DE-STAD
VLIERMAALROOT
ARDMORE OK
AUCKLAND
MOUNTAIN VIEW, CA
LAHTI
GARLAND,TX
AUCKLAND
ENGADINE NSW
AUCKLAND
VIRUM
WARSAW
KORNTALMUNCHINGEN
WLOCLAWEK
AUCKLAND
CHADDS FORD, PA
GREEN VALLEY, AZ
TAWA
AUCKLAND
ADELAIDE S. AUSTR
QUEZON CITY
SN120
MARCINELLE
BLACK BIRCH
AUCKLAND
MEXICO CITY
RELIFL PERNAMBUCO
HADSTEN
RELLFZ PERNAMBUCO
POLTAVA
NEWARK NY
WARSAW
CAMPINAS, SAN PAULO
MILAN

324 137
277 107
250 103
196 129
152 123
243 36
237 2
187 37
132 72
91 60
77 49
99 20
99 20
76 34
60 47
95 8
69 IS
41 31
70 I
49 18
48 17
47 14
58 3
45 9
53 1
40 6
43 3
46 0
37 5
23 16
27 12
29 10
25 13
35 4
39 0
32 4
21 Il
22 10
30 2
21 9
22 6
27 I
20 7
25 2
25 1
18 7
13 10
19 2
ll 9
12 8
19 1
11 8
18 0
IS 2
17 0
9 7

16 0
9 6

13 2
is 0
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Table I. Part B

Value Name Counuy

1981 Ordered Tally of Total Occulution Obsen'arions

Pruvinca City, State Total Reap

14.5
14.4
13.5
13.3
!3.0
12.7
12.4
12.1
12.1
12.0
11.4
11.0
11.0
10.1
10.0
9.5
9.4
9.0
8.4
8.3
8.3
8.3
8.0
7.3
7.1
6.3
6.1
6.0
6.0
6.0
6.0
5.3
5.3
4.1
3.1
3.0
3.0
3.0
3.0
2.]
2.1
2.0
2.0
2.0
2.0
2.0
1.0
I.0
1.0
1.0
|.0
1.0
1.0
1.0
1.0
].0
LO
1.0
|.0
i.0

RICHARD P. BINZEL
CRAIG R. PAl JERSON
CLIFFORD J. BADER
VICTOR J. SLABINSKJ
SANDRO BARONI
DIEIER SCHMIDT
DIETMAR BUTTNER
LUIZ AUGUSTO DA SILVA
JAR! HOFFREN
ROBERT KURIANOWICZ
LE ST. GEORGE
DOUGLAS HALL
JOSE OSORIO
JANUSZ BANKOWSKI
DON M. STOCKBAUER
RYSZARD SZUJECKI
STAWOMIR CHOREK
FELIPE SAMPAJO
ROAR HANSEN
H.F. DABOLL
A.W. DODSON
MICHELLE L KLEINRICHERT
JOSE R1PERO OSORIO
EBERHARD BREDNER
WAYNE OSBORN
MAREK ZAWTLSKI
DENNIS L. HALL
JOID1 A. CHURCH
M ARK GINGRICH
JAN
JOAO RODRJGUES
DANIEL FILIPOWICZ
KRZYSZTOF ROCHOW1CZ
JERZY LUKASZEWICZ
HEINZ KUCK
DAVID ARGANBRIGHT
M ARTIN GU IEKUNST
V.N. MAZHOROVSKI
D. MCDONALD
KRZYSZTOF MASLOWSKI
DARIUSZ MILLER
STEFAN CZECH
THOMAS JOHNSON
MIROSTAW KUBIAK
EDUARDO C. LINS
G. PATIERSON
ZBIGNTECS BINTENDA
BLAZEJ FERET
MICHAEL GALLAGHER
MICHAEL HANDSCHUH
PER KRAMER
DAJUUSZ KROLAK
TOMASZ KWIATKOWSKJ
RALPH LOADER
JEAN MEEUS
ZBIGNTEW RZEPKA
mm suhonen
SEVERAL OBSERVERS UBA
STAWOMIR WOjCZUK
HANNA WOjTAS

USA
USA
USA
USA
ITALY
NETHERLANDS
GDR
BRAZIL
FINLAND
POLAND
NEW ZEALAND
ENGLAND
PORTUGAL
POLAND
USA
POLAND
POLAND
BRAZIL
NORWAY
USA
NEW ZEALAND
USA
SPAIN
ERG
USA
POLAND
USA
USA
USA
SOUTH AFRICA
BRAZIL
POLAND
POLAND
POLAND
FRG
USA
FRG
USSR
NEW ZEALAND
POLAND
POLAND
POLAND
USA
POLAND
BRAZIL
NEW ZEALAND
POLAND
POLAND
NEW ZEALAND
ERG
DENMARK
POLAND
POLAND
NEW ZEALAND
BELGIUM
POLAND
FINLAND
BRAZIL
POLAND
POLAND

AUSTIN.TX
LANCASTER. PA
WEST . PA.
ARLINGTON, VA
MILAN
HUIZEN
KARLrMARX-STADT
PORTO ALEGRE RS
KUOPJO
WARSAW
AUCKLAND
LEICESTER
VILA NOVA DE GALA
BEKCHATOW
HOUSTON. TX
WARSAW
BELCHATOW
RECIFE. PERNAMBUCO
BERGEN
ST. CHARLES, JL
OTAKI
AUSTTN, TX
MADRID
MARDERWEG
MT PLEASANT, .MI
LODZ
DEXTER. .YE
PRINCETON JCT., NJ
OAKLAND . CA
SEDGEFIELD, CAPE prov.
RELIFE. PERNAMBUCO
OTWOCK
OLSZTYN
WARSAW
KENTROPERWEG
MT PLEASANT, MICHIGAN
STUTTGART
POLTAVA
BLACK BIRCH
WARSAW
WARSAW
OK)LE
MT PLEASANT. MICHIGAN
GRUDZIADZ
RECIFEZ PERNAMBUCO
CHRISTCHURCH
BYDGOSZCZ
LODZ
TAWA
STUTTGART
HADSI'EN
WLOCLAWEK
BYDGOSZCZ
BLENHEIM
ERPS-KWERPS
POZNAN
HELSINKI
PORTO ALEGRE. RS
LODZ
KIELCE

10 4
ll 3
9 4

Jl 2
!3 0
; 5
9 3
ll I
ll 1
12 0

8 3
ll 0
Il 0
9 1

10 0
5 4
6 3
9 0
5 3
6 '.m6 -
: a

G i
4 ".S I
6 0
6 0
6 0
6 0
3 m

.3 2
3 ]
2 !
3 0
3 0
3 0
3 0
I I
1 1
2 0
2 0
2 0
: 0
2 0
1 0
] 0
I 0
I 0
I 0
I 0
I 0
1 0
1 0
I 0
I 0
! 0
] 0
1 0
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Also. some grazing occultation reduction protiles are
included. We are adding material as time rermits.

Some d the IOTA general informaUon on grazes and
asteroidal occultations has also Peen included in Web
pages set up by Ray Sterner in the Space Dept.. Group
SIR ot' the Johr6 Hopkirs Univ. Applied Physics Labora-
tory, in a grouping called Central Maryland Amateur
Astronomy. It includes intOrmation about planned local
graze and asteroidal nccultation expeditions planned in
the Maryland-Virginia area.

ACCURATE "LAST-SECOND" CCD ASTRO-
METRY FOR ASTEROIDAL OCCULTATIONS

David W. Dunham

The growing number nt' amateur and protCssional
observatories with CCD systems that are connected to
PC'S are encouraged to help update asteroidal occultation
rredictions during the night rreceding the event when
both the star and asteroid can be imaeed in the same
CCD field. Those who are now invoivd in this IOTA-

organized program need to he augmented with more
ohservers with a greater geographical distrihution: tor
example, weather (minlg1 arxj other problems prevented
any updates t"rnm being obtained fOr the May 1?th
nccultation bv 74 Galatea whose nominal path crnssed the
USA central"ly from Washington state to Florida. Those

with such systems who do not alre:idy have astrometric
sothvare packages that use the GSC to quickly determine
the J2000 RA. and Dec. at" the c'hjccts can get infOrma-
tion abmit these from the individuals below who have
already contributed ()hsa?n'atj(ms fi)r astrnmetric updates
to this IOTA-meanized program: the Internet address is
given td1owing"the 1ncation:

Dennis DiCicco. Sudburv, Mass.:
Jicicco@cfa.harvarci.edu

Petr Pravec. Ondrejov. Czech Rep.:
ppravec@asu.cas.cz

Jnhn Rngers, Camarilln. Calif.:
72401.3 m@compusen'e.cnm

Fiona Vincent. St. Andrews. Scntland:
N@st-andrews.ac.uk

George Viscome. Lake Placid, New Ynrk:
73023.56 l@comruserve.c()m

The idea nt" 1ast+ecoM astrometry using narrcm'-tiehj
CCD's (rather than the more warning one gets t"rnm
"last-minute" astrometry that can sometimes he made
using wider-field phntomphic plate9 was tirst described
in ON 6 (5), pp. |12-1A The title t"nr that article shnuld

Mve Peen "Last SccoM Aswomery . .". not "Last Minute
Astrometrv . .". Although the Eugenia occultation
described kiow was not observed. it was the first time

Cood last-second :tstrometry was obtained from two
nbsen'awries. A [xx)r distribution ot" GSC reference stars
resulted in discordant predictions when two last-second
astrometric observations were 'obtained to update the
April 22nd occultation by 106 Dione.

George Viscome at Rand Observatorv. Lake Placid,
NY. obmiried 5 CCD images ot" GSC 1383 00541 and 45
Eugenia 0.6 hour after the May 4th occultation, and mv
reduction ot' them shows that the path was onlv O:U
north, or 3/8th path width north. ot" Edwin Gomn's

nominal prediction shown on mv map in the February
issue ot" Sky arxj Te!esco|v, with tile time correction only

" 0. ] minute. This path crossed over northern Quebec.
southwestern Labrador. and over western and southern
Newtoundland. including Cape Race just south of St.
Johns', which was prohablv near the northern limit. This
path was only 0.4 path widtti. or about 110 km. south ot'
the rredicti(m from Petr Pravec's "last-second" astrom-
etrv obtained 6 hours betore the event. and I think
virjicates the general concept ot" "last-second" astrom-
euv (a|though some actual occultaticm nbsen'ations would
do"that even betten.

The different predictions relative to the nominal
prediction, arxj relative to Viscome's rrediction (actually,
"pstdiction"). are below:

Obs. Rel.to Dist.
Date occ'n, from
EAYji[ dajts mc Qksgz£jte£

2.83 -1.26 20:4 Pravec
3.20 -0.89 ¶4.4 Rogers
3.82 -0.27 4.4 Pravec
4.12 "0.02 0.4 Viscome

Relative to Viscome
Separation Tim,

_ Yidxhs nin.
·0.15 ·1.4 -0.1
·0.28 +2.6 0.0
·0.04 ·0.35 +0.1
0.00 0.0 0.0

i

There seems to he a southward shift in the path with
time. perhaps due to the GSC-hased reference frame
Ring skewed. So in the t'uture when nhsen'ations with a
similar distribution Qt' distances from the star are avail-
ahle, it might be possihle to extrapc'late to the event time
1() get a more accurate prediction. But we shouldn't
depend on that too strongly, since the mean error at"
Viscmme's path is ±01)3 Hom the statistics (some nt" this
might he due to his positions being reported only to a
precisinn ofO.Ols in R.A. and O:' I in Dcc.). The predic-
tions might he even better tOr some nt' the fijturc events
where the motion is slower.

Pravec's nhservations nn May ;.g consisted ot'
separate observations nt' the star and Eugenia: the two
ohjects were not yet close enough toeether to appear cm
the same CCD frame. but many nt' ihe same reference

stars could he used.
Rngers' nhservations were made with a smaller



G-

158

telescoµ that had j wide CCD tiehj. allowing N'th
uhjects to he imaced nn the xame frame. Althouch the

~ ~results are less accurate. the increased warnine time
provided can 1y valuahie. and the wide field nt such
svstems can be used in the hmre to cbtain additional non-
Gsc field star Y'sitions t"or reductions nt' mrrnwer CCD
fields. and link separate narrnw CCD tieids ot" the tarµt
star and asteroid.

Pravec's messaee Eiving his Mav 3.8 ()hservations,
~ ~6 hours het"ore the c'ccultation, was sent aMut an hour

after the ohservaUons were made. L'nt"orrunatelr'. it
arrived at nur tileserver at S: 17 rm local time. and the

PC that handles my e-mail had been shut nff for sched-
uled j'ower maintenance at 5:00 rm. The r'wer was
restored shortly after 9 pm. aMut an hour and a halt'
hMre the event. but bv then I was 50 miles awav settine

g 0 ~

up to video record a erazim nccultation that nccurrej
~ ~about 40 minutes before the Euµnia appulse nthe gmze

was quite successtiull. So 1 received those Jata the
morning atier the event.

Meridian circle nhsen'ations a Kc) ¶ivc promise tor
_uµjating asteroidal (K"cu]tatjons. and can give much mnre

warnine, even weeks. than CCD nhservati()ns. Fnr the
654 Zciirxja cx.'cuhation in the USA in January. meridian

circle nhwrvatinns made at L'SNO-Flacstatf were used
hy Larrv Wasserman to µedict tjj: rae! of" the ncculta-
tinn. which was nhsen'C(j frOm twn statinns. In an

accuracy c't' 0 :'O2 nr so. Untormnatelv, three rhc)to-
grjrhic expnsures made :tt Lnwell Ohs. iije nieht hetnre
the event indicated 3 rath ahnut tuc' rath-wid& lairnnst

n': 3) Rrther snuth. and mnst mnhik nhsen'ers set up
accnrding 1(' this errnneous intnrmatinn. Meridian circle
upjates require that the tarµt star and asternid he visihk
nn the meridian in a dark sky during the weeks hethre the
event (m) the snlar eh'nytic'n c)t the event shnuhj he
greater than 90 ), and the asternij must alsn he hri£ht
ennugh 1() nhserve with the meridian circle tdescc'pc.
After Zelinda. we are hecomin£ more distrusttul Q\t
rh('t('graphjc asvomeuy, which has been used In imrr""e
the predictinns t"nr many nther j'ast events ('j)me quite
wccesstiuilyL But rh(mErarhic nhsen'atinns are mnrt
Jifiicuit In make than cCij nhsen"atmns. althnuch thev

-have the advantace f)t' heine ahle k) uye accurate PPM
reterence xtars rather than ihe much less accurate GSC

reference stars. if the tiehj size Ik 1arµ enouch.
Another arr'"ach 1() astrnmetry i' Jescrihed in an

article. "Minnr Planet Astrnmetrv with 3 Fiat Bed
Scanner and a Quadratic Reductinn Prncedure'". hy Paul
( umha; 1411 Galaxv Lane: Presum. AZ 86303: ruh-
lished in The \1inor"Pkinet Bulletin. 22 (2). rp. 13-15

(lgr)5 Arril). He descrihes usinC a :'5mm camera with a
3(Xknm t(k'al krmh tdesu«. A hi£h-rrecisinn t1:it FJJ
'canner. with |2(xj ch)tq rer inch nnw available Inr ahnut

S600. is used 1() scan an enlarged rrint ot' the j'hoto.
Fimlly. he describes quadratic reductim software th:n.
with his svstem. elves smaller mean errors than standard

w Wp

linear reduction algorithms.

LET'S CATALOG ALL OBSERVATORIES FROM
WHICH ASTEROIDAL OCCULTATIONS MIGHT

BE OBSERVED

David W. Dunh:nn

IOTA is trying to identiti' and measure ccmrdinates
nt" all uhsen'atnries from which these events miEht he
nhsen'ed. since mnre nhservcd chords give "F'etter

~resuluUm nt an asteroid's shape. Pnrtahk telescnpes not
in nhsen'atories are also included. as lnng as they are
equjrruj with suitable tinders Sc) thev can he used Li) tind
at least 9th-mae.. and rret'erahl\' 1(lth-mam. stars. Am'

~nhsen'er who can tind variahk stars and nhscure
Jeep-sky "hjects can alsn lncate :tsternida1 occultatim
tareet stars and can cnntrihute 1() this pr'wram. E-mail
aiiresses "t" pntential nhservcrs are useful uince e-mail

is the most efficient means ut nntitj'inc i:trce numbers ()t
nbsen'ers ahnut last-minute uj'dates in the rredictinns.
These events can he rre(jicte(j mcwt act'urately "hen the
nhjects are in the same CCD tiehj ('t' view usuallv nnly j
Jav nr Sj) before the event (Dn I have yol'R e-mail
adjress:? If not. ['lease send it h)

David Dunham@'ihuar|.uju). Those '.tith e-mail art'
.encouraµd 1() ohtain [wsitinns and tekri)nne numhers ()t

nther nh'ervers in their :ire:t whn J() nnt have e-tnail. ;inj
those u'ithnut e-mail are t'ncnuratuj 1() find ;t trit'nj nr
c(meuue v'hn has e-rmil arxj wnuhj he u"inine t" rass on
time-critical intnrmaticm. :\lthnuEh intensitiuj video.

~phntnekctric. 3nd CCD nhserrations :ire µeterrtd.
visual nhxen'atinns are alsn needed frc'rn as manv Inca-

.tions as r'!'sihle In eet a dense ennuch m nt nhservat]()ns
k) trace the asttrni,Fs rr(mle. Viswl timiny can he made
with yinlrle equirment uuch :18 t:ipe recnrders and

mmcc'rderx wxxentially used as t:lre reu'rdem. If y'u.

l)r \c\mty)ne \'1)|j kncnt". :an umtrihute In thix ett'nrt.

rie:lye .'nntact me. preterahlv hv E-mail. The 1OT:\
t)ccultam)n line al 1-30l-j7-lm94S can he used 1() uhtain

late updates h'r pnxsihk events in y"ur area. especiailg

when lack nf time nr nther circumstances rrevent direct
e-mail nntiticaunn (f'nr example. if \'c)U nnly have e-mail

access at y'ur ntfiCC and the update Jnesn't hecnme

:tvaiiahle until the evenine c't the event).

The Mav 1ksuc nf Sky and Tdtscnpe cnntained. un

r. :j with tinder charts c't 3 r)tentia| \la\ nccultaUcms.

a hriet request tnr e-mail adjresws fur update nntitica-

tinn. AMut tu'n Jnzen have resjv'njed k) that relatireh'
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inconspicuous request. arxl I hope to he able to add manv
more dufing the umine months. Members nt' !OTt\
should Fe aggressive in id"entit'ying µ'tentia1 ohservers in
their region, arvj j'roviding me with at least their approx-
imate coordinates ard. when available. e-mail addresses.
For prediction rurposes. and fnr reporting most appulse
nhsen'aUons, u»rdinates accurate to a minute of" arc
(aMut a mile or 2 knn are sufficient. and can he obtained
in the USA hy knowing the name nt" the nearest town,
and the approximate nnrth-south and east-west distance
from its center. 1 have a database nt' the lomtimdes and
latitudes of' all cities and towns in the USA. an"d would be
interested in obtaining similar files fOr nther countries.

Lcxal observers can be told that the sizes and shapes
of asteroids can be determined from timims of occulta-

_lions nt" stars from two. or preferably many more.
locations. To encnuraee them. show them an example nt'
a skyj'lane plot showing ()hservatjnns d an asterc'idal
nccultation. such as nne nt" the unusual 1\f-type asteroid
216 Kkc'patra shown c'n r. 73 ot' the January 1992 issue
of' Sky and Telescope. Basic inti)rrmtion ahm the better
events expected fi)r Nnrth America during 1995 have
Nen µhlisbed in an article c'n pages 72S4 nt" the Febru-
ary issue nt' Sky and Telescope. which also includes
finder charts for these events in their Celestial Calendar
sectinn each innnth there are events predicted.

I alreadv have several tiles nt" statinns. starting with
the file of' 1ota stations used for our current grazing

(K'ctlhtion µedicUonc 1 also have a tile ot' stations t'rnm
which photoelectric nccultation recordings have been
nhtained nr attemj'ted. 1OTA/ES stations. nld IOTA
statinns, the nhservatory list in the Astronomical Ahm-
n:tc Nupplied hy Marie Lukac at CSNQ). :tnd stations
frnm which :isternida1 nccultaUnns (and some misses)
have lren nhserved in the past. But the largest file is the
st:ttinn file ("p-file") created at USNO fnr analysis nt"
lunar ()ccuhatinns. and t'nr "Evans" lunar nccultation
I'redicUonc It includes stations from which lunar occulta-
lions have heen nhserved even tnnre than two centuries
ago. as well as recently-added stations. These files use
tour different fhrmats. A standard format (t database
needs to he estahlished. Fnr asternidal nccultations. I
h:we N'cun editing a c"ry c'f' these tiles. arren(jine a f1ae
that indicates a station whose nwner (nr user) can h;

nntified by e-mail and/nr cme who has rhotoe|ectric
:tndinr viden recordine carahi|ities. Eventually, the
different tiles need 1c) U combined and sorted in lnrwi-
tude nrdcr to eliminate (jur|icaleq. Then there will k a
h)nE j'rncess nf' removing inactive statinns. as well as
:l(j(linE new nnes as descrihed here. Fnr both usks. I will
need the help nf h)cal and reCit)na| cnnrdinatnrs. The
resulting file will be used hy my "klocm' program that
cnmrutes the distance nt' each statinn trnm an updated

asteroidal nccultation path. then sorts the list by distance
From the uµlated line. and also gives the updated time of
closest approach fOr each station. This is valuable tOr
coordinating coverage nt" these events. identifying those
that should be notified and allowing wrgeting of mobile
ohsen'ers to gaps in the fixed-site coverage of the event.

A good example ot" what should be done is given by
Paul Maley°s and Paul Hanagriffs article for Houston-
area observers Now.

THE BIGGEST TELESCOPES IN THE HOUSTON
AREA

Paul Maley and Paul Hanagriff

For years there has never been a comprehensive
summary d the biggest scopes in the region. Now there
is. The map shows the location nt' a selected group of
strategicallv placed telescopes that we know ot' as of "
NovemNr 1993. We would like to appeal to readers of
this article who know of anyone with a 12 inch or
|arker telescope located in a place within (he confino
of the map to contact Paul Maley at 4886871 so that
we can add the telescope location to the list. Since
some telescopes are located sc) close to tmch nther we
elected not to plot everyone, but tmch telescope site we
know ot" that is either in existence nr nn the drawing " "
hard is plotted. Of great importance are areas in which
there are no telescopes known to exist: between site #6
ard Huntsville. Ntween Houston arxj Beaumont. between
site #7 and College Station, between Porter and Lake
Livingstm. between Angleton area and Bay City.

Vital projects to observe eclipses nt" stars by asternids
hinge cm a geog'aphic distribution nt' telescopes. By
knnwing the locations nt" the ohservatories and homes ot"
amateur astronomers we can contact those persnns in
critical areas so that they can contribute usetiil informa-
tinn that might help us successfully map the shape and
size nf a minor planet. Such programs also depend highly
cm mobile nhservers; hut because some scopes are so
1arµ that they cannot be transpnrted. this map will help
us 1() identify those critical resources. If you would like
tn see y'ur site added to this list. please call us.

To be nt value to a project like this yc'u need to have
a sizable telescope, be able to find a 9th nr 10th magni-
tude star using star charts such as those published in Sky
and Telescope fnr asternid nccultation events. have a
µ'rtahle Liµ recnrder (nr camcorder that can he used as
a tape recnrder. igmring the vicjeo) and most importantly
a short wave time signal receiver.

To make the scientific value nt' nhsen'atmns more
effective we have corducted a Glnhal Pnsitinning System
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mtdlite survey ot' kcal Houston area observers. 1nt"orma-
tion below describes the name of the 1oc:Aon. insuument
apemires Mere (in inchcs) and the respective latitude and
longitude Qeµees, minutes. seconds) based on the GPS
readings conducted mainly by Paul Hanagrih. At last 4
mtellites were simultaneously used to provide the instan-
taneous solution. In some instances we were not able to
measure the exact locations because observers did not
provide the information to find their site.

A couple of" observers will eventually have larcer
telescopes and so we have included their sites here. We
want to thank Houston Li¢iting and Power Co. t"or
aUowing us to utilize their pomble GPS receiver over a
period ot" many weeks.

|ed. Only a part of the table and map are shown
here, just to give an idea ot' what was done. with some
planning, it is not necessan' for each observer to have 3
short-wave radio. If someone makes a master tape hv
tape recording short-wave time simals and an aueed-
urk)n strong standard broadcast Al\"1 station. then others

throughout the r®on can record the AM station as :i
calibrated time base. Comoarison with the master upe
will allow determination ot" iijc U.T. times or" e:tch event

recorded hv others who used the AM station. This
technique has been used successhUlv during many
grazinct occultation expeditions.
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NAME NUMBER SCOPE LAT LON
ON THE SIZE
MAP

(.)EORGE OBSERVATORY ; 36.17.13 29'22'30 " "5"35 37"

DANCIGER OBSERVATORY I 32 29 15 j2" QS 51 '-i

LLOYD OVERCASH ' :5.28.]4 3001 24 QS :7 j3

BILL CHRISTIAN 15 :S

ANDY SAULIETIS q 24 29 24 51 QS OS JO i

KEN DRAKE 6 :4.13 30 10 i15.j QS :4 :O : !

LARRY MITCHELL " 36 SOON :?51 SO ?5 ;g 3;
24

BARBARA WILSON $1 :0.13 :941 ll ')5 35 57

BILL REIDENOUER ll :9 23 '6 9j SS -u i

PAL'L HANAGRJFF 10 ;g 31 53 QS (Y) J; I

DICK MILLER 10 ;g Li JS QS 03 $5 I

JAN RAILSBACK 10 :'? 34 27 QS 08 M I

" = means it is not a gps rK)sitjon
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This article was written several months before the
ones on use ot' GPS given on pages 126-135 ot" the last
issue. so the authors did not know the limitations ot" GPS
measurements when the Houston area survey was made.
Single GPS measurements are satist'actorv for prediction
purposes (and this must be stated when "the coordinates
are reported), hut they are not accurate enough tor
reµming observations. especially tor lunar events. After
observations are made from a site whose positions have
been determined from single GPS measurements, a more
accurate position should be determined either by measur-
ing an accurate topographic map. differential GPS
measurements, or averaging several hours ot' single GPS
receiver measurements.]

DIFFERENTIAL CORRECTIONS INC.

Joan Bixhy Dunham

Academy d Sciences rerk)rt to the U. S. Congress. "The
Global Positioning System. a Shared National Asset:
Recommendations for Technical Improvements and
Enhancements". If that happens, then the accuracy ot"
even the relatively inexpensive navigation GPS receivers
w'uld drcp Fdow the IOTA requirement ot' 30m without
the need for differential measurements.

A gocxj general article discussing the accuracy and
availability ot' GPS by Bill Brogdon has been published
on pages 39-$5 ot" the 1995 issue ot" Ocean Voyager.
which is an annual publication ot" a bimonthlv magazine
called Ocmn NavigMoc. IOTA member MarE Trueblood

has published another interesting article in the June issue
ot' GPS World, pp. 33-40, "Avoiding Clouds: GPS
Keeps Astronomers under Clear Skies". It discusses some
of' the new GPS - mp display sot"tware and the possibili-
ties t'or overlaying weather satellite images on such maps,
not trivial due to differences in the map pr(?jections used.
GPS World is distributed without cost to qualified
prot'essional workers.

The hasic conclusion d the articles about the Global
Positioning System (GPS) on pages 126-135 ot" the last
issue is that, unless one can accumulate data tor several
hours at a site, differential GPS (DGPS) measurements
are needed to meet IOTA's positional accuracy require-
ments. A relatively inexpensive system for accurate
(DGPS) measurements is now, or soon will be. available
in many areas Qt" the world. The svstem depends on
DGPS intOrrmUon broadcast on the suijcarriers ot' manv
FM radio stations, now 144 in the USA. A receiver soU
bv Differential Corrections. Inc. (DCI) connects to a
'r'rL or RS-232 port on a differentially ready GPS

receiver. The special FM receiver (RDS-1000 nr RDS-
3000) sells t'or $375, while the bwest-accuracv basic
(lOrri) DGPS service costs $75/year. This is less iiian the
30m requirement for positions ot" occultation stations and
also less than the 45-foot national map accuracy standards
of 1:24.000-scale topographic maps in the USA. This
could certainly help graze observers. but the svstem will
not work for some distant expeditions beyond' the range
of" the FM stations that use the system (this will become
1«s of a problem as more stations are added). Complete,
nr nearly complete. coverage is planned for several other
nations. including Germany, Sweden. the Netherlands.
ard the U.K.. and extensive networks will also be set up
in Australia and Canada. More intiormation can be
nh{ained from DCI: 10121 Miller Ave., Suite 201:
Cupertino. CA 95014: phone 1-800A46-0015: tax 1-408-
446-8383: the European ot'tice can be contacted at 44-
428-661229. tax 44-Q&642187.

Before investing very much in DGPS, nne might
want to see it" anything deveh'ps from a recent strong
recommendation to turn nt"f S/A, given in a National

PRIORITY ASTEROIDAL OCCULTATIONS

David \V. Dunham

Astrometric updates have been requested for the .
asteroidal occultations listed below. Most valuable are
meridian circle ohservaUons (events suitable for these are
indicated with an "x" under the "M" column of the 2nd
table) and sidereal-rate strip CCD obewations (with an
"x" under the " S" column, for events with small motion
in JeclinationL "V" after "asteroid" is the predicted
V-mag. ot' the asteroid at the time ot" the occultation. The
3rd table specities the approximate location. There are
no usetiul events in June ct August. A list covering
October throueh December will be given in a later issue.
More details about these can be nbtained from Edwin
Got"tin's charts. Charts for a few new 1995 evtmts.
mainly occultations identitied by Larry Wasserman at
Lowell nbservatory and not given in the supplements
distributed late last year, are either enclosed or will he
sent soon separately.

1995 Event
Date U. T. Asteroid V Star

jul 1 3:50 88 Thisbe 10.4 ppm 237754
jul 6 9:00 7567 Alikoski 15.6 SAD 147'546
jul15 4:51 37 Fides 12 .8 SAD 158085
ju(15 5:01 3566 Levitan 17.2 GSC555200938
jul20 1:46 146 Lucina 13 .8 SAD 099387
jul23 16:50 5¶45 pholus 18.0 GSC¶U001954
ju(31 6:46 387 Aquitama 9.8 ppm 238914
Sep 8 20:47 29 mjhitrite 10.6 ppn 094656
Sep23 ¶:30 387 AWitania ¶0.9 ppm 736636
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Date UT
h

jul 1 3
jul 6 9
jul ¶5 4
jul15 5
jul20 1
jul23 16
jul31 6
Sep 8 20
Seo23 1

Stgr R.A. (J2000) Dec. m S
» · W

mg. h m s
9.9 2U000.296 -152U3.85 X
5.8 005843.878 -112247.75 X
7.5 ¶34059.698 -124658.62

10.8 134055.080 -124915.80
7.4 105908.269 ·174936.53

11.9 ¶¶4008.790 ·222304.50
10.5 212931.023 -180647.47 X
8.3 054035.783 ·285836.74
9.6 210618.157 -280042.04 X

37 FIDES-3566 LEVITAN DOUBLE EVENT

Alister Ling

D&tc UT Notes & mMna( region of visibilitv
h

jul 1 3 lberim Ubmdor
jul 6 9 Stor· :4 Ceti. Neveida to the Carolims
jul15 4 s.e. Carma
jul15 5 n.w. USA A curious negrtyy double event with

previous one
jul20 1 Kexico City, Cenrml America
jul23 16 Chiron object South Africa
jul3¶ 6 s.e. Manitoba, central USA, cen.Mex. Poor for

visual observers
sm 8 20 Ukmine, Belarus, Id. Russia
Seo23 1 Ontario, Mid-Atlantic USA, e. Venezuela, near

Sao paulo, Brazil

1995 APRIL 29TH ECLIPSE, SOUTHERN LIMIT

Paul D. Maley

We succeeded in getting excellent bead data at 2 sites
(Q.2km apart) along the south edge lof the path nt"
annularity near iquitns. Peml. Skies were pertCctjv clear
at eclipse time and both videos were with CCD's, one
with a C5 (P.Maiey & J.Paimer) and the other with a
Meade 4 (R.Nugent). Base site data were taken by A.
Sims and L. Sims from the Amazon Camp, while J.
Palmer recorded all rover site files with a second Trim-
hie Navigation GeoExplorer. WWV was pcMy received
on 15MHz. The site spacing was necessarv due to
logistics and other factors in the area along ihe NaFKj

River. It is interesting to note that aMut 5.5 hours after
central eclipse it began to rain and did not cease until
18.5 hours later! All claw are being sent to Trimble tciday
for analysis. This will also be a test of long range Trim-
ble base station software reduction techniques that are
heing attempted using base sites in Puerto Rico. Miami

~and Chile to compare with our rover data. We do not yet
know if this will succeed. |ed. A 3-page article giving a
more thorough description nf this expedition. "Ring
Eclipse in the Rain Forest", hy P. Maley, has heen
jwblished in The Philastropher. 21 (9). pp. 7-9 (June
1995: published by the San Antonio Astronomical
Association: PO Box 701261: San Ant., TX 78270.1

As a member of the yet-to-be-successtiil-aster
c)id-occultation-gang in the Edmonton Centre RASC, I
was looking at a simulation nt' the July 15th 37 Fides
event to check out the startield. Using the Guide v3
software. I confirmed the FK)ssibi]ity of the event, but
much to my surprise, I noticed that the taint asteroid
3566 Levitan would possibly occult a 10.8 mag. (from
the GSC) field star only 3' away, within a few minutes at'
time of" the 37 Fides event! I realize that the main event
will be tough to begin with. since it will occur in bright
twilight. but our group does sport several telescopes
larger than 30cm. It may be worth looking into, if just
for the possibilitv ot" a double event (of a different kind).
Quite the coinci"dence. pirv atxmt the skv hrightness.

Edwin Gotiin's rjot ot"'the Levitan occultation is truiv

remarkable. The Levitan event will take r|ace i0
minutes after the Fides event, and the nominal Levitan
occultation path is only abmt 200 km south of the Fides
path on the fundamental plane. The uncertainties are
enough that the Levitan occultation might really be seen
from the Fides occultation path! But with a diameter of"
10.5 km = O:Oi and max. duration of only 0.7 seconds,
the chances ot" really seeine the Levitan occultation are
very small. The motion Qt" Levitan is also almost in the
same direction as Fides. hut with a parallax at' 4:'19.
Levitan is closer. compared with Fides' value of" 3 :' IS on
July 15. jThere is no need to include a chart tor this
event. since the star is shown on the Fides pInt on r. 25
ot the 1995 Pianetarv Occultation Supplement to ON tor
Nnrth American Ohservers distributed last December.

The Levitan tarµt star. GSC 5552 0938. is .just inside the
circle drawn around SAO 158085 (the Fides target star)
and mainly south, and a little west, nt" SAO 158085. :jt
J2000 coordinates RA. 13h 4Om 55.08s, Dec. -12"'" -$9'
l5:8. The µth is parallel to that for Fides and nominally
passes a little south nt" Seattle. Am is 7.2 and µ is
35Mih. According 1() a new nrhit for Fides computed hy
Edwin Goffin last year. the rath tor the occultation ()t'
SAO 158085 will miss the Earth's surface by 0.04 Emh
radius nr O: ]4. less than the rossihle errnr in the star's
pc'sition Sc) that an nccultation is still rQssible in south-
western Canada. hut now less likelv. Also using the new
orbit given in Minor H.inet CircuUr ?3598. Jim Hart ot"

Pickering Anomalies cnntirms the new calculations hv
Got'tin tor both events.|
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1995 APRIL 29TH ECLIPSE, NORTHERN LIMIT

Patrick Poitevin, Chairman, Eclipse Section.
Vereninging voor Sterrenkunde, Belgium

I am just (a few hours) back in Belgium from mv
Ecuadorian adventure to the northern limit ot" the April

29th. 1995 annular solar eclipse. Believe it or not, but the
storv below is not fiction, it is a true story...

"April 19 ard two days before departure to Quito, the
capital ot' Ecuador, I received a request to observe near
the northern edge ot" the annular eclipse. The German
(1oTA/Esj expedition cancelled their trip, so no other
station was intented to he in the southern part ot" Ecuador
nr anywhere near the northern limit. Paul Malev with his
group would be on the southern line in the north ot' Peru.

At that time, I did not have the detailed northern limits,
an accurate map, a GPS or a decent WWV receiver.
Actually, tOr all previous eclipses [ tried to be as close as
µ'ssibk to the maximum line and did meteorological and
photometric measurements. The receiver I had was not
a prtable one arid also a GPS receiver could not be taken
from any colleague in Belgium. Everyone found it too
riskv considering the way 1 was travelling, not to mention
that the location was near a disputed border area.

The night before departure I received the corrected
lines from Alan Fiala via David Dunham and had tele-
phone contact, direct with the Belgian Embassy in Quito.
which would help me out with accurate maps and eventu-
ally a decent radio receiver and GPS. [ could leave in
peace...

The first 3 days in Ecuador I prepared the line on the
acurate maps I got tirom the Military Geometric Institute.
Of' course [ could not get any maps ot" the disputed border
area. I had contacts with the Observatory ot" Quito and
also with some people of the University, hut no one could
give me a decent time receiver or even a GPS. The
receiver the observatorv had. received the signals during
the night only, was aUut 2 meters tall and could not be
trarL¶x)rted. The clock telephone did not work either and
the radio did not send out time signals either.e-mail was
known at the Universitv, but not installed yet and GPS
receivers were only usej by the Military, which did not

trust the whole situation. Certainly not when I spoke
about a second station in the north of Peru. No one had
the intention of going to the central or even the northern
line ()t" this eclipse due the the absence ot" funds. Ecuador
is currently in a deep economic recession where scientific
work, like eclipses, is of' no value. The topic ot" every
dav was the contlict situation and the war with Peru.

" In spite of all the above, the weather t'orcast was

dramatic, so I headed southward. I changed plans and
instead ot" Guayaquil, where I wuujd' visit and take clothes

and toys to a Plan International child, I went to Cuenca.
I had some friends in Cuenca who could probably help
me. However, neither there, nor at the University, was
a shortwave (for time signals) or GPS receiver available.
I gave two amateurs, who wanted to go to the central
line, some tilters and exact data abut the location. It was
sad to see how little these people had for equipment, or
even intiormation about the eclipse. They thought the
central line was in Loja. But this was closer to the
northern edge.

I went hrther south. to Loja and again. contacted the
Universitv. Same story as before. But I went to the
caicutated northern limit. I t(x)k all the advice given by

David Dunham, and went a little north ot" the predicted
line, considering the altitude (1700 meters). Having the
position measured as accurately as possible, I selected a
location that could easily k found again. On that spot the
line crossed a small road and a spring (Quelle Je la
Concha) near a small village, San Pedro dc la Bendita.
This was the place to be. The digital clock I had would
do t"or the timings and would be adjusted to time signals
after the eclipse. I tried several times to catch the radio
time beeps or the clock telephone. Timings of every
picture would be recorded on tape.

With a bus [ went from Loja to Catamavo, some ?0
kilometers farther. Then a camionetta (picE-up) to San
Pedro. and the last stage. some 2 kilometers walking to
the line crossing. An ideal spot to do the work I had
never done before, but tor which I was happy to be ot" ·
any assistance. But the weather gods were not cm my
side. The sky stayed cloudv tOr days, with only occasion-
ally the Sun Ring visible. he day before. I inspected the
observation site at the same time as the eclipse and
indeed, the Sun would be seen far above the small
mountaim. But clouds prevented seeing it. San Pedro dc
la Bendita has a microclimate that could be compared
with the climate of' Vilcabamba. Vilcabamba has many
more tourists, but also at San Pedro. people have lived
for more than a hundred years. Of course. the short
period I would be there would not retlect Qn me. Al-
though. ... , I was dreaming about the year 2057. when
there will be 2 total eclipses and one annular eclipse (in
nne year!). Then [ will be 99 years old. Would not that
be great!

t was very curious alxwt the line that I had drawn on
the mp arid if the Baily's beads would be optimal at this
sNt. The morning of the eclipse, unbelievable but true.
it was a blue sky. [ went to the spK)t as described above
(from Catamayo where there was a small accommo-
dation) and installed all my equipment. a C90
(f= 1(JOQmm) telescope. A half hour before first contact,
clouds disturbed the view and it became worse. In the
camera 1 could hardly follow the eclipsed Sun. The
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eclipsed Sun could be seen through the heavy clouds
directly without tilters. Now and then, there was a strong
wind and it chanµd the raltern and tlow of" the heavy
clouds. The recorder tor reEisterine the timines ot' the

~picmres ccmkj Fe tested. The microphone did not tijnction
anvmore. The tran¶x)rt in Ecuador was verv roueh on
tha equipment and there was no way to tix it. j cojd not

remember the number ot" the next plan to which 1 had to
switch, hut I decided to take pictures at a tixed interval.
Every 5 seconds a picture ot' the Bailv's bead: would he
taken and could he used for analysis later.

Only ten minutes to go to central eclipse and sud-
denly the clouds dissapeared and a magnificent blue and
uansparent sky appeared. The light intensity and meteo-
rological measurements I made at previous eclipses had
not heen done, hut it was obvious it was hecoming
darker. The small crescents were visible under the tree
on white rarrr arxj on the ground. It wnuld not take lone
now. :\1 that time. I was still wondering if the predicteQ

northern limit line was correct or not.
Yes irxjeed! A super view ot" the hroken annulus. the

Baily's heads were visible.\Vhereas the ring nn the
hottom part of" the Sun was thicker. the upper part was
"cry thin. small and hroken. This was beautifUl: this was
nice. ] had seen annular eclipses hethre. but this was as
lmutifuj as the total-annular i had seen on May 30. 1994
in the States. 1 did not know why such a small crew of'
"crazy µ'ople" always went to the southern and northern
limits nt" an eclipse... Nnw I knew. As programmed. t
wnuld take a picture f)n an exact timing of' 5 seconds nne
after annther. All went well and the eclipse could he
followed under ideal circumstances. This was realh'
beautifiu] and I was luckv the sky hecame blue just i0
minutes Rfnre maximum. Before and after maximum. I
tried 1() find Venus and Mercun'. hut the skv was not
dark en(m¢h. I have In admit, I (jid not spend ijiat much
time hmking tor them. A half hnur after maximum. the
weather chanced aeain and the skv hecame cioudv...

~This was unbelievable! Of course I was hopirw all
pictures went well and the analysis hv David wouij be
mccestiji Icy). My nnly concern was aQiusting the diGtal
clock m a decent time signal.

Makinz this stnrv u)mr|ete. arxj it still is a true story,
~ . O

the same week I travelied to the Galapaeos t"nr a couple
al" davs. Till that time. I still was not ahie to adjust the
ji©ui clock. San Cristnhal is a quiet island. Sc) when the

clnck dr"pµd cm the flour. and exphxjed into several
pieces. all animals woke up... I did nnt have a decent
time reference anvmore. It uas the dtiv before I would e('

" ~1() Quito and hack" hnme. [ helieve I was a little f(x) luckv
with all the aMve? "

i still hnpC the pictures are succeshtl and mavbe
4)methine can he done with the interval shots c't" Baiiy's

heads led. There is a chance cjt' this. hut it will take some
work. We recommend a backup time reference with a
digital wristwatch with seconds display, set to time
signals hetiore the trip and calibrated when possible after
the eclipse. This is sometimes useful for grazes as well.j
I certainlv will take into consideration. with the next
annular eciipse. to be on the ccjec ot" the rath of annular-
ity. Of course, the xp:cmcle nt' le totalitv I will not miss.

OTHER ECLIPSE NEWS

David \V. Dunham

l995jjm£4itaL Efforts to nhserve this eclipse
from near the edges of' the rath nt" totality in India are
being organized hy Paul Maley lvt'hnse main gr"up will
he near the central line near Agra. hut with at least Mi)
nhservers setting up near nne nt' the limits. probably the
northern one) and Hans Bode. If \1)u are interested in
jnininsz these eti"otu. cnrjtact Paul at"the address nr phone

~on p. 144 or Hans at the address and phone on the last
page, or by e-mail at bode@kphunix.han.de. Dr. Nara-
yan Rana at the lnter-University Centre tor Astronomy
and Astrophysics in Pune is also organizing Indian
observers to time the contacts near the path edges. He is
chairman nf the Scientitic Advisorv Committee nt" the
Confederation nt' Indian Amateur .·istrnnomers. a new
umbrella nrganizatinn t"nr SO amateur astronomical
societies active in hxiia. Dr. Rana is rlanning 1(' set ur an
extensive netwnrk nt' simple photometers tn hracket e:tch
limit at 50m-intervals.

The Oct. ?4 eclipse has a short duratinn ot' totality.
arxj u)rrespondin£ly enhanced Baily's head rhen()mem.
especially for locations near the edges ()t' the rath nt
totality. Fnr Baily's Rads. it is thus the best eclipse since
the hroken-annular eclipses in 1984 Mav in the southeast-
ern U.S.A. and in central Africa in "1987 March. and
there will not be nne as good nr hetter until a similar
shnrt total eclipse at lnw altitude in South Australia
shortly het'ore sunm nn 2002 Dec. j.

Eclipse.. Composiw_ Video: Paul Maky created a
comµ'site videotape trnm about twenty American videns
ot the !994 May lOth ecliµe nhserved at the edµs nt the
path nt annularity: me ON 6 (2). rr'. 35-36. Hans Bode
sent me a comµ'site nt" the six videns nt that eclipse made
in the U.S.A. hv German members nt' IOTA/ES. I had
the tape converdi firnm PAL tormal 1() American NTSC
format and added the result 1() Maley's c"mposite. Fnr
cnmparison, I alsn added parts nt' a central-line viden
made hy Greg Shanos in El Pam. Cnmparisnn nt" it with
the edge i'idens shnws the ad\'antaEes nt ()hsen'atinns
near the j'ath edees tor nhserving Baily's heads. I have
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added our video made near the northern limit of last
November 3rd's total eclipse in Bolivia. and bet"ore
distributing it. videos from Paul Maley's expedition to
Peru tOr the April 29th eclipse will be added. Some lunar
and asteroidal occultation videos will be included to till
the two-hour tape. Tom Harmon, an observer in Har-
wcxxj, VA with much better video equipment than I, has
agreed to clean up the video and add some labels bet"ore
it is distributed to contributors and put on sale to others.

The International (kcultoeion Timing Association was
established to encourage ard facili tate the observation of
occultat jons aM eel ipses. it provides predictions for
grozirg occultations of st81"$ by the Moon and predictions
for occultatiocs of stars by asteroids and planets, infor-
melon on ctserving equipmnt aM techniques, aM reoorts
to the «wmers of ctservaeions made. IOTA is a tax-exempt
organization Lmer sectim 509(o)(2) of the (USA) lnterml
Revenue Code, aM jg incorpomted in the st8tc of Tcx83.

The (M is the IOTA newsletter and is ptb(ished approxi-
moeely four times a year. It is also available separately
t 0 non- nmbe r s .

The of ficers of IOTA are:

IN MEMORIAM

We regret to report the passing away ot" another long-
time IOTA member. Richard Sweetsir. on Februa'y
17th. Richard helped organize graze expeditions in the
Jacksonville. Florida. area.
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The 0trhuns maintUn the occultation information line at
301-474-49GS. Kessages may also be left at that .
hhen tmdates bec~ avMlable for asteroidal occultations
in the central U.S.A., the information can also be ob-
tained frcm either 708-259-2376 (Chicago) or 713-C88-CS871
(Houston).

Observers frm Eurotie and the British isle3 should join
IOTA/ES, sending DM CO.-- to the accotnt IOTMES;
8orto(d-Knaust Strgs$e 8: 0-30459 Honnover; posegvm
Hgnnover 555 829 - 303; bank-code-nuroer (Bamcleitzanl)
250 100 30. Full memership in IOTA/ES mcludes the
supplement for European observers (total aM graum
occultatiocs) ard minor planet occU(tation data, inctuair'g
(ast-mimjtc predictions, when available.

President
Executive Vice President
Executive Secretary
Secretary-rre8surer Craig
VP for Gmzing Occultation Services
VP for Planetary Occ'n Services
VP for Ltriar Occultation Services
CM Editor
lOTAlEuropean Section President
IOTA/ES Secrct8fY
IOTA/ES Treasurer
IOTA/ES Research i 0eve(oomenc
IOTAIES Public Relations

David \J. Dtrham
Pgjjj XMey

Rockv Harper
and Terri NcManus

joe Senne
josech Carroll
\ja(ter Morgan

joan Bixby 0i-rham
Hons-joachim Bode
Eberhgrd 8redner

Alfons Gabel
\jolfgmg 8eisker
Eberhard Riedel

The addresses for IOTA/ES are:

Eberhard Breckier
Ginsterveg 14
0-59229 Ahlen 4 (Dolberg)
Germany

Telephones (49- for Germany,
-2388-3658

Fbx -2381-36770

Hans"joachim Bode
Bartold-Knaust"Str. g
0-30459 Hannover 9¶
Germany

or Q- within Germany)
-511-CU696
-511-233112

CN Editor: joan Bixby Durham
7006 Megan Lane
Greenbelt, Maryland 20770-3012
U. S. A,

Addresses, tmnbership and sLbscription r8tes, and informa-
tion on where to vrite for predictions are foLm on the
front page.

e-mail: joarUulabsgi.gsfc.nasa.gov
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