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What to Send to Whom

Send new and renewal memberships and subscnptions. back
1ssue requests. address changes. ¢-mail address changes, praze
prediction requests, reimborscment requests, special requests.
and other TOTA busmess, but not observation reports. to:

Craig A. and Term A, McManus

Sceretary & Treasurer

2760 SW Jewell Ave

Topeka KS 6661 1-1614 ULISA

E-Mail: IOT Az infandnet net

Send (2N articles and cditorial matters in clectromic or print form
to: (start vour c-maif Subject with ON)

Rex L. Easton

Editor for Oceunldration Newsletier

2007 SW Mission Ave. Apt. 1

Topeka KS 66604-3341 UISA

E-Mail: SkyGazer ¢ inlandoet.net

Send Lunar Grazing Oceunltation reports 1o
Richard P. Wilds
V P for Grazing Occultation Services
3630 SW Belle Ave
Topeka KS 66614-4542 USA
:-Mail: DarkMatter-at-HAR T erworldnet. att.net

Send Total Ocenltation and copics of Lunar Grazing Occullation
reports to:

international Lunar Oceultation Centre (11.0OC)

CGeodesy and Geophysics Division

Hydrographic Department

Tsukii-3, Chou-ku

Tokyo. 104 Japan

E-Mail: IL.OC @ws11.cuc jhd go.jp

Send Asteroidal Appulse and Asteroidal Oceultation reports to:
Jun Stamm
V.P. for FLunar Occultation Scrvices
11781 N, Jou Drive
Tucson AZ 853737-8871 1ISA
E-Mail: JimStammiw astec.asu.cdu

Send TOTA Web Page wnformation to:
Walter L. “Rob™ Robmson
515 W Kump
Bonner Springs KS 66012-1439 LISA
I--Mail: Robinson e solar sky.net

Membership and Subscription Information
All payments madce to [OTA must be in United States

funds and drawn on a US bank. or by credit card charge to VISA
or MasterCard. If you use VISA or MasterCard, include your

account number. expiration date. and signature. (1Jo not send
credit card information through c-mail. It 1s not secure nor safe
1o do s0.) Make all payments to IOTA and send them to the
Secretary & Treasurer at the address on the left. Memberships
and subscniptions may be made for one or two years, only.

Ocenftation Newsierrer subscriptions (1 vear = 4
1ssues) are US320.00 per vear for USA. Canada, and Mexico:
and 1JS$25 00 per year for alt others. Single issues. weluding
back issues, are 1/4 of the subscription price.

Membershups include the Ocordtation Newsledter and
annnal predictions and supplements. Memberships are
UIS$30.00 per vear for USA, Canada. and Mcxico: and
LIS$35.00 per vear for all others. Observers trom Europe and
the British Isles should join the uropean Serviee (IOTA/ES).
See the mside back cover for more mforimation.

IOTA Publications
Although the following are inclhuded 1n membership,
nonmembers will be charged for:

. Local Circumstances for Appubses of Solar System
Objects wath Stars predictions USE1.00

. Giraze Limit and Profile predictions US$1.50 per
praze.

. Papers explaming the use of the above predictions
1J8%2.50

. [OTA Observer’s Manual UIS$5.00

Asteroidal Ocenltation Supplements will be availabie for
1153250 from the following regional coordinators:

L South America--Orlando A. Naragjo. Universidad de
los Andes: Dept. de Fisiea: Mdrida. Venezucla
° Europe--Roland Boninsegna: Rue de Mariembourg.

33: B-6381 DOURBES: Belgmm or FOTA/ES (see
back cover)

] Southern Africa--M. D). Overbeck: Box 212
Edenvale 1610; Repubhc of South Africa

L Australia and New Zealand--Graham Blow: P.O).
Box 2241 Wellimgton. New Zcaland

. Japan--Toshiro Hirose: 1-13 Shimomaruko 1-chome:;
Ota-ku. Tokyo 146, Japan

L] All other areas--Jum Staman, (see address at lower
lefty

(N Publication Information
Oecultation Newsilener (ISSN 0737-6766) is published
quarterly by the International Ogcultation 'l ining Association.
Inc. (IOTA). 2760 SW Jewell Ave. Topeka KS 66611-1614,
USA. TOTA is a tax excmpl organization under sections
S01()(3) and 509(a)(2) of the Internal Revenue Code UISA L
and 1s incorporated in the state of Texas. First class postage
paid at Topcka KS, USA. Prniing by Tonyv Murray of
Georgetown., GALUSAL Cureulation: 260,
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IOTA News
David W. Durtham
dunhanuezrcrols.com

E-Mail Updates: Plcase note that the c-mail addresses have
changed for TOTA and the Editor. See the “What to Send to
Whom™ colurnn for the current adidresses.

T1OTA Meetings: The 14th annua) mecting of the International
Occultation Timing Association was held at the TLunar and
Planctary Institute in Houston, Texas. on Saturday. December 7th
(not the 6th. as mentioned on p. 278 of the tast issue); see Rocky
Harper™s account following this article. Now we need to decide on
when and where 10 hold the 15th annuat (1997) mecting, hopetully
at a time and location that will cncourage higher attendance than
we've had during the past few years. Richard Nugent looked mito
the Texas laws recently and found that the annual mectings arc not
required 1o be in lexas There is already a consensus that the
mecting should be held during the northern summer months to

encourage allendance. We would like to decide by the end of

March where and when to hold the mecting, so that it can be
publicized better than it has been i the past. We want your hefp
10 decide. Which of the possibilities described below would entice
you 1o come lo the meeting? Please give yvour thoughts cither by
c-mail, lephone (+1-301-474-4722), or post (7006 Megan [anc:
Greenbelt. MD 20770-3012: USA).

1. Hold the mecting in cojunchion with the Astrononucal League’s
meeting at Copper Mountamn Resort the first week of July. An
IOTA session is already tentatively planned, and there will be
some IOTA atiendance. However, the president needs to attend the
mecting, and he can not at that time due to ¢ritical work that he
must do for the Near Varth Asteroid Rendezvous mission around
that time (asteroid 253 Mathilde flvby on June 27 and large delta-
V mancuver on July 3). [ will provide some video and view graphs
10 be shown by others at the mecting. but it can’t be the official
annual FOVA mecting,

2. Look at the map on p. 293 of the last issue and hold the mecting
near the best 1997 graze of Aldebaran shown on the map.
preferably in a location with a high probability of clear sky. The
July 29th dark-limb northeri-limt graze by the 23% sunlit waning
crescenl Moon is clearly the winner. Thix 1x a Tuesday mormng
(around 10h U173, so the IOTA mecting would be held on Sunday.
July 27th. and possibly also the morning of the 28th {that might be
devoted mainly to preparation tor the graze). The largest city near
the path 15 Salt Lake City. Utah, and we have an 10TA member

the arca. The city s at the edge of a desert with a good chance of

clear sky that time of the morning. If clouds did threaten, attendecs
could travel to castern Nevada (more into the desert) or fo
Wyoming. Another possibihty would be the Central Valley in
California. with virtually guaranteed clear skyv. However. itis often
quite hary there due to agricultural activity. and the altimde above
the horron is vory low at the time of the grasze: the view should be
significantly hetter i Utah.

3. Hold the mecting in Topeka. KS. where three of the [OTA
ofticers hive. Or it could be in nearby Kansas Citv. which has betier
airline connections with is mayor airport. [n anv casc, this 15 a
pood central-USA Tocation. One suggestion was 1o hold the
meeting there in late June, but that is not possible i 1997 for the
same reason as (1) above. and it would also conflict watl the
Astronomical Society of the Pacific’™s "Universe”™ mecting. Since
some JOTA otlicers in any case want to try the July 29th graze,
late July maght also be avoided (or maybe not; the meeting could
be held there on Saturday. July 26th, allowing enough time for
those who wanted 1o travel 1o the Aldebaran path im Wyommg or
near Salt [ake City).

My own preference is for 2. Also, we might consider that
avery pood Aldebaran graze will cross Kansas on 1999 Apnl 19th
{Moon 12% waning), so that might be a better time to have the
meeting there (in that year, obscrvers may want to save their
northern summer travel for the August total selar echipse m
Lurope. which will be combined somechow with the IOTALS
Luropean Symposium on Occultation Projects meeting). At some
time i the tuture, we might set up the IOTA mecting aronnd good
asteroidal occultation events, but until the accurate Hipparcos data
beoome widcly available and used to refine many of the asteroidal
orbits. those events can nol be predicted well enough to target
mectings.

ESOP XVI: The 16th Furopean Symposim on Oceultation
Projects will be held on 1997 Aug. 28-Scpt. 3 in Welling, Kent,
UK. Those interested should contact [Hans-Joachim Bode at
boderkphunix han de: when available. more details will appear on
http://www.uni-siegen.de/~uastro/oce/esopl6.htm.

Attached files: Virtually all c-mail sysiems can handle either
uuencoded or nume-cncoded attached files of any format, meluding
hinary and compressed < zip™ files. up to about 700 Kilobyvies (and
many c¢an handle 1.4 to 2.0 megabyte files). [LOC can receive
unenceded attached files, whercas [ think that Richard Wilds™ ¢-
mail uses mime-encoding. So observers are now cncouraged to
send therr observation reports in the original 80-column format as
attached files rather than in the c-mail76 format as mceloded w the
message (but that can still be done if vou can’t get the attached filex
10 work). Tom Campbell has gathered together programs for
creating  (encoding) or decoding both mime-cncoded  and
unencoded [iles. and has put them. along with descriptions for
using them, in & compressed file called codeutil 21p that can now
be downloaded from our lunar {sky . nety Web site, Please supply
vour ¢-mail address to 10TA and to the computor and prediction
coordinator for vour region. if vou have not already done so It
saves us much postal expense it we can send vour predictions to
you ax attached 71p files. [t also saves time: vow can receiv e your
predictions much more quickly. laving vour c-mail address also
allows us o send you reminders for mportant events. and  tine-
critical updates for asteroidal oceultations. It you don™t have c-niatl
voursclt, perhaps vou conld supply the c-mail address o a nearbn
friend who could pass informabon {including large files on o
disketie) on to vou.

1997 Predictions: {01 A members should by now have all of their
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1997 predictions of grazing and total lunar occultations that they
want. and of astcroidal/planctary oceultations (both the charts by

Ldwin Goftin and the local circumstance/appulse predictions). If

this is not the case. please let us know so you can be provided with
vour predictions. The graze computors and total occultation
coordinators had the files and mformation to distribute preliminary
predictions for 1997 in late December. Untorfunately, observers
in some regions did not receive predictions untif February. In late
January, softwarce to correct some crrors in XZ94E designations
and double star codes m the PC-Fvans predictions was distributed
so that regional coordinaiors could gencrate and distribute
corrected predictions. These errors remamn m OCCULT-prodoced
predictions, and 1o those generated with PC-Evans late in 1996,
cspecially for many Liuropean observers. so they will be
documented 1 the next 1ssue. Since some star designations are
wrong. moorroct star numbers nught be reported 1o ILOC. causing
the obscrvation to be rejected when the timing is all nght. Only a
few stars arc mvolved that are oceulted anywhere in the world
during 1997, and it happened that none of them are oceulted at my
site under obscrvable conditions this year (that may also be the
case for most temperate-zonc Northern-Hlenisphere stations).
Some of these errors were probably also present in the 1996 and
possibly 1995 predictions. The PC-Evans IOTA predictions do not
inciude lunar occuliation predictions of Saturn and other magor
planets. These will be computed with the Occult program afier 1
have complcted and distribuled software 1o gencrate Occult-
program format input station data from the PC-Tvans station files.

The original R.A. and e, given at the top of Fdwin
Croffin’s charts for asteroidal occultations of GSC stars. and of onc
PPM star 1o be acenlied by the Kurper-belt object 1994 JR1. are
all wrong for 1997, The correet coordinates were i a ™ ul0” file
distributed with the local circumstance appulse predictions near the
bepinning of January, and they were also hand-written on the charts
distributed with the (N 1997 planctary occultation supplement lor
Neorth American observers, but apparently the coordmators for
some parts of the world did not correct the charts betore
distributing them. Fortunately. the detailed finder charts arc all
right: it's just the coordimates of the star i the vpper right corner
that arc wrong by a small amount. Data for computing revised
focal circumstance appulse predictions will be distributed to the
grize vomputors tor computation and distribution in latc February.
the revisions include some wpdated star positions from accurale
Carlsborg Automated Meridian Circle {(CAMC) obscrvations,
additional SAO numbers and spectral tvpes. and better double star
intormation, mcluding. where appropriate, predictions for the
separate componcnts of relatively close double stars.

There are some substantial changes regarding grazing
occultation predictions. These are described in the Eastern and
Western Hemisphere Grazing Ocenltation Supplement tor 1997
that 1s being distributed with this issuc.

Tax Form: The USA income tax form can be downloaded from
our lunar (sky.net) Web site, if you want to deduct as an [OTA
contribution the cost of expeditions that you undertook m 1996

Hipparcos Project: The reduction of astcrondal occultation
observations and occullation star catalog work relative to the

Hipparcos catalog was mentioned on p. 278 of the last issue. The
asteroidal occuliation observations will be used lo define where the
asteroid was relative to the occulted star to a precision much better
than other ground-based astrometric observations of the asteroid.
Then, good carly-cpoch positions [relative to 1hipparcos direct (for
a few asteroids) and later planned radar observations] of the
asteroids can be derived from comparison with the Hipparcos data
tor the ocenlted stars to determine much beter orbits for the
asteroids involved. and that will in turn help i determining the
masses of more asteroids. | now have some help with this project
from Doug Faust. a high school scnior in a mentor program at the
Johns Hopkins University Applied Physics [.aboratory where |
work. 1

OCCULT Version 4.01
David Herald

ersion 4. 01 of OCCULT was received in the U.S A on

February 3rd and made available to I0TA via Kent

Okasaki and ftp.anomalics.com shortly atter thar it
consists of 4 revised FXU files and 10 new documentation files.
all to be placed i the \OCCUL I\ directory. The poncipal changes
from version 4.0 are ax follows:

- An option that displays the documentation files directly trom
within the program. The information previously was in a separale
rcad.me file.

- A lipear rate of change m osculating clements of asteroids
between the computed points 15 now uscd to calculatc more
acourate asteroidat occultation predictions, especially for updating
the predictions with astrometric observations. Coordinates of the
central line of the occultation path is now gencrated. Also. there 1s
output for occultations of stars by major planets (both graphical
and local circumstances).

- The eclipsc routmes have been modified to allow output to a disk
file, and calculations of transits of Mercury and Venus are now
meluded.

- A rare error that can cause the program to crash for photoclectric
oplion calculations, and one that sometimes caused wrapping of
occultation region maps, have been corrected.

A problem in both versions 4.0 and 4.01 was recently
identificd; These versions can only run from the C: dnve due to a
specification of that drive in one of the updated subroutines. That
has recenthy boen corrected. and a listing of the runtime error codes
is now provided. A plot of the Sun showing the path of a planet
during a transit has also been added. These changes will be in
version 4.02, which will be available through LOTA’s channcls by
the time this issuc of the ON s distributed.

Planned futurc changes include improvement of the
double star data and the Cassini region profile based largely on the
new reductions of many observed grazes by Mitsuru Soma that are
now used by the ACLPPP program. 1
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Spectacular Aldebaran and Hlvades Occultation
April 10-11
David W Dunham

n Thursday evenmg. Apnl {0th {docal mme: Apnl | lth,

LTy, the thin (17% sunlity waximg crescent Moon will

conver Ist-magmtude Aldebaran m what will be the boest
occultation of 1997 for observers along the Pacitic coast of North
America. Astronomical sosictics west of the Rocky Mountains and
in the northern plains should use this opportunity to publicize an
astronomnical phenomenon that the general public can watch since
the disappearance on the Moon's Parthlit dark side will be visible
without optical aid. Morcover. anvone with a camcorder can video
record the event (o less than 0.05 second. 11 hundreds of people
(mncluding many who are not normally amateur astronomers) could
video record this event. the lunar profile couid be mapped
unprecedented detarll, mformation that would be valuabie fTor
refining the analysis of other ocenltation events, This includes
solar eclipses, the study of carciul observations of wlich have
revealed small vanations of the solar radins that could have
ramifications on questions about the Farth's short-term chiuate,

such as global warming ratcs. Many sinular occultations of

Aldebaran. and ot other first-magaitude stars, were seen and noted
by ancient Greeh. Roman. Asubian. Chuese. and Japanese
astronomers. But only now can we video record For posterity
occultations of this brightest star (excluding the Suny that is
covered by the Moon,

In addition. the reappearance might be timed using
bmoculars or, better. small telescopes, with which the event could
even be video recorded by holding a cameorder up to the eyepicee
Such obscrvations. although fewer than the disappearance ones.
would be valuable for refinig our knowledge of the lunar profile
around the Moon's tull circumterence. Hntortunateiv. the northern
limit of this eccultation crosses thinly -populated parts of northern
Canada. including just north of Ft Good Flope, Northwesi
! erritorics: the sonth shore of Grear Bear 1ake, the norihern parnt

of Gircat Slave |ake: just north of | ahe Athabaska: a hitle south off

Churchill, Manitoba. and also ncar Port Nelson on the <hore of
fudson Bay (but very low there) The northern it also crosses
Siberia. including Lake Baikal and just south of Wrangel Island,
then over the North Slope of Alaska starting just south of Pomi
Barrow, but & tclescope would be needed 10 see the graze o
davlight m those arcas. The southemn o oaly crosses the Pacific
Ocean, 50 there are no reasonable chances 1o observe a prazing
ocenltation this time.

Although Aldebaran will be g Western showmost ot the
rest of the ULS AL and Canada will be treated 16 occultalions of a
few bright Hyvades cluster members that might be scen wath
bimoculars and even recorded with camcorders, ke Aldebaran
Times for the disappearance of 4 8-map /¢ 677 arc given for
several ciies in the table on p. 91 of the January issue of Sk &
Telescope. in addition. occultations of S 3-map 75 laun (/7 C
667) and a couple ot 61h-mag. stars can also be scen across much
of North America A spectacular southern-limut graze of the 4.0-
mag. close double 8' Taurt can be seen north of Winnipeg, and

with wore dithicnlty on the brght side north of Montreal and across
Mame and southern Nova Scotia. An occultation ot 3rd-mag. v
Taurt will oceur in northern Quebee and Labrador. The southern
hints Jor these Hyades oceultations are shown w the RASC
Observer’s Handbook 1997 and arc also displaved on our sky.net
Web page. Jables and Moon views. and perhaps maps. tor some
ol the betier FHyades occultations of Apnl 10-11 will be placed on
our Web page wearty April. 'telescopie observers wilt be able to
tine iy other oceultations. and sone grazes. of fainter stars: at
thix phase, occultations of even 10th and | Hth-mag. stars might be
tuned with mid-sized and large telescopes.

For timing an occultation m a given metropolitan area.
camcorder users can be asked 1o video record (betore and after the
ocetliation, while the camcorder 1s kept mnming) the time given
the local broadeast parts of The Weather Channel {(and/or
telephone time. or any television or radio broadeast that can be
reveived throughont the arca). but one including a video display of
the tine will be casiest o reduce. However, ke local telephone
tume. The Waather Channcl local time 1s not normally aceurately
sel to UTC so all of these must be calibrated with a video
reeording by the local coordinator that includes WWV or CHU
tinie signals in the background {(WWV is preferred. smce we have
e nserters that aotomatically trigger a video tiune display from
the WWY minute mark).

Oecaltarion of Aldebaran
1997 Aprk 10-11

The view of the Moon shows the paths bebind it as seen
from scveral cies. 1 produced o with OCCULT 4 for the
disappearance at Los Angeles. then added the paths for the
difterent cities and orented 1t relative to the horzon at Los Angeles
(the up direction will not be much diflerent at other locations in
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western North America). The paths for some major cities, mostly
where only the disappearance will oceur above the horizon, could
not be shown due to crowding. The path for Winnipeg is a little
north of that for Edmonton: Denver's path is between Portland s
and Salt Lake City’s; Albuquerque’s is just south of Reno’s:
Phoenix’s and El Paso’s is between Los Angeles’ and San
Franciseo's; Tucson’s is almost the same as 1os Angeles’: and San
Diego’s is just south of Los Angeles’. The Moon i just sctting
when the star disappears at 1.a Paz. southern Baja California

e/l -
L. 1%

T

sasa Y/ Reappearance | |
ieaves of Aldebaran B
Eacth' % 1997 April 11 U.T.

Universal Thues
are shown

The Universal Times and altitudes above the west-north-
western horivon can be estimaled for any location shown on the
two maps. one for the disappearance and the other for the
rcappearance. The sky will be dark in most arcas of the map. [n the
northwest comer of the maps, there will be some twilight (Sun 18
down marks the end of astronomical twilight). but it will be rather
faint by then. not strong cnough to nterfere with observation.
Observers need to select a location where trees or other high
obstructions will not block the view of the Moon, especially where
the Moon is 10 or less above the herizon, where a very clear sky
will also be needod to see the event. The Moonset line is where the
star’s peometric altitude s -076, so 1t takes 1to account
atmospheric refraction to represent the tnie location where the star
will disappear or reappear when it 1s on the astronomical horizon.
H will be interesting 1o see the lowest altitude above the horizon at
which the disappearance can be video recorded.

The bend in the 4:40 U'T. disappearance curve in
Manitoba 1s real and is caused by the proximuity to the porthern
linit, which actually ends at Moonsct near the nertheast corner of
the maps.

For those without camcorders. the disappearance can be
seen directly with the naked eye. It will help to block the bright
part of the Moon with an outstreiched {inger. or position vourself
s0 that it is blocked by a telephone pole, building, or other
obstruction. while Aldebaran and the dark side of the Moon
{iluminated by Earthshine) remain visible, Of course, binoculars
or opera glasses will give a better view, if they are available, and
they will probably be necessary where the Moon s only a few
degrees above the horizon at the ime of disappearance.

The Meon view and maps like the oncs shown here are
normally published in Skyv & Telescope, but other pressing needs.
muainly o get detailed 1997 1OTA prediction information to
regional coordinators. prevented me from mecting their deadline.
A short note about the oceultation. and its signilicance as an event
m which the general public can participate, will appear m their
May issue, with a reference to our sky.net.. Web site for details
(this article. meluding the charts, will be placed on the Web site
shortly afler this issuc 1s distnbuted).

The table below gives the predicted times and
cuchmstances for the occultation at most of the citics whose first
(or major) two letiers are given on the maps, as well as for Juncau
and Anchorage, Alaska. They are effectively a continuation of the
tables that end on p. 300 of the last issuc, where they are explained.
For April 11th. Tacoma, WA (very close to Scaltle) has been
replaced by Spokane, WA (L. Long. -117:41. Lat +47°67).

Lunar Occultation of 1. 1-mag. Aldebaran on 1997 April 11
Disappearancde, Moon 17+ % sunlit, Solar elongation 48

Oniv. T. Sun Moon Cusp Poa W. a b
Logaticn h _m s Alt Mt Az Ang Ang Ang mfo m/o
Anchoragae AK 4 514 & 36 234 AN 43 52 +0.9 +0.2
Juneau AK 4 2210 -4 29 254 498 46 55 +0.7 -0.3
Vanoouver BC 4 34 33 21 271 &KW 66 75 +0.5 -D.8
Portlard OR 4 38 11 20 273 TSN 76 85 +0.4 -1.0
San Franaisce ChA 4 47 24 18 27T 7983 98 107 +0.2 -1.4
Seattle WA 4 36 20 21 272 T3 70 19 +0.4 -0.9
Ranc RV 4 45 40 16 278 863 S0 89 +0.2 -1.2
Freano Ch 4 49 10 15 279 78S 98 107 +0.1 -1.38
1os Angales Ch 45y 1 13 281 715 105 114 +¢ .0 -1.5
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San Diego Ch 4 54 55 11 283 €85 1408 117 -9.1 -1 4 San Antoumio TH 14 16 23 31 47 120 -405 114 138 +2 5 -0.4
Spokane WA 4 38 7 17 216 BYN  Eh I+ 2 0 9 haatin TX 14 17 59 32 48 122 -425 112 136 +2 4 -C 2
Boise ID 442 =z 15 2719 80n je &L 40 I -0 9 Oklahama City oK 14 19 55 32 45 127 -S575 96 121 +1.% +0.7
Laa Vagaa NV 4 50 1% 11 282 #Hus BE 105 0 T Brovmsville TH 14 24 38 33 51 119 -195 135 159 +4 5 -39
Calgary AR 4 36 50 15 277 S5TH RE3 B3 -0 3 -0 6 Wichita ES 14 21 58 33 44 130 -635 91 115 +1.8 +0.9
Edmonton AR 4 35 46 16 277 498 4 &R 3 4 -0 ) Winnipg MB 14 36 48 33 37 141 -975 66 91 +1 .1 +1 4
Fhoenix AL 4 53 2a A 28% LS lo0r 110 L L -3 3 Lallaa TX 14 20 6 33 47 126 -495 10S 130 +2.2 +0.2
Helena MT 4 40 22 13 241 60H 55 74 40 2 -C 7 Farg o HD 14 33 7 34 40 139 -615 T2 96 +1.3 +1.21
Salt Lake City OUT 4 45 232 11 283 BN Bl 306 +0 1 -1 0O CGmaha R 14 27 43 34 43 135 -695 B4 109 +1.6 +1.0C
Flagataff AL 4 51 18 8 2R3 RS s 105 -G 1 -1 2 Tulsa OK 14 23 24 34 46 130 -575 97 121 +2 . C +0.6
Tucson AZ 4 54 52 6 286 fes o loa 114 -0 g (I Togoka KO 14 ?5 59 34 45 134 -645 90 114 +1.B +0.9
La Par Mexico 5 72 O 738 4%2 1.1 112 -0 & =7 .2 Houstlon TH 14 24 31 35 S1 126 -355 119 143 +2.9 -0.3
Albuquergue MM 4 50 46 4 281 uhLhs 52 101 0 2 [ Kanswe City MG 14 2B 1 36 46 136 -€35 91 115 +i .6 +0.8
Bl Paso TX 4 54 20 2 283 75 101 112 -0.3 -3 ¥ Do Molhes L 14 31 44 37 45 14C -67S 86 111 +1.7 +J 8
Denver CO 4 46 15 L 87 1M TR HT G0 0o Minneap<{ia MY 14 35 44 37 43 143 -745 79 104 +1.5 +1.1
Cheyenne WY 4 45 & & 287 MM 74 d3 -C.1 -).® Litule Hock AR 14 30 41 39 51 136 -47s5 107 131 +2 4 -0 0
Ragina SK 4 39 25 9 28% S1IN 48 RO VR Tuluth MY 14 39 24 38 42 147 -717s 77 101 41 .4 +1.1
Pueblo CO 4 47 26 4 288 3NN T80 -C L -9 9 Seant louia MO 14 36 17 41 43 143 -558 SR 123 +2 1 +0 4
Pierre SD 4 42 49 4 289 sAIN 8] 0 -0 0s Jackson MY 14 37 54 42 5% 139 -345 120 145 +3.2 -1 .2
Winnipeg MB 4 40 30 3 28l A&7 1X L2 +0 1 -C.2 Yhrw Orleans LA 14 43 41 44 K57 139 -19s 135 159 +5 ¢ 4 3
Fargo ND 4 41 24 1 4% SEH 51 #0003 ¢ 4 Momphis TH 14 36 33 42 Bz 131 -445 103 134 +2 5 -0 3
Mobilw Al 14 50 54 47 59 146 -355 138 163 +6 1 -6.2
Milwankee W 14 43 2 42 47 152 -645 90 114 +1 .9 +u . ¢
Lunar Occultation of 1.1-mag. Aldebaran ~n 1937 Apriy 11 rlicage IL 14 42 %2 43 48 151 -605 93 118 +2.0 +0 .5
Reappearance, Moon 17+ ¥ sunlit, 3mlar elongal:on 43 Montopourmery AT 14 52 25 48 58 151 -215 132 157 +4. 6 -3 7
indranapolis TN 74 45 31 45 51 153 -535 101 126 +2 3 +0 1
Univ. T 5un Moon  Cnap Poa W a b Tenvisville EY i4 46 34 46 53 153 -475 107 131 +2 .5 -0 13
Location h m 3 Alt Alt Az Ang Ang Anv  m/o ‘o ¢incinnati CH 14 49 2 47 52 157 -4835 106 130 42.5 0.3
Anchorage AK 4 58 14 231 247 -438 323 317 +0.4 .6 Stlanta G 14 56 10 50 58 157 -243 130 154 +4 1 -3.1
Junean AK 5 936 -% Z3 265  S50W 307 31 2.5 K ooovaille TH 14 53 21 43 5k 158 -3%5 119 143 +3.2 -1.4
Vancouver BC 529 3 13 Z81 -66BK 291 99 -1.8B Detroit MI 14 52 31 4% 50 162 -555 98 123 +2 1 +0.1
Portland CR 5 35 17 10 283 T5N 231 2%C -0 0t -1 B viewsland NH 1% 55 45 4% 51 165 -515 1C3 127 +2 3 -0.Z
San Francisco CA 5 44 40 7 286 -845 &1 270 -o.0 0.9 Charleaton WY 14 47 39 51 54 165 -408 114 136 +2 9 -1.0
Seattle WA 5 31 50 11 282 70N 287 296 -u.1 -1 1 sudbury OH 14 57 25 44 47 168 -63s 30 115 +1.8 +0.3
Reno RV 5 42 42 & 267 -BS1 264 I7Y -0.1 -1.1 Tharlotre RKC 15 & 37 55 5§ 169 -215 133 157 +4.6 -4.1
Freano CA 5 45 1B 4 287 R4S &0 el o1 -0 08 Pittaburgh PA 15 0 21 S 53 169 -44S5 109 134 +2.6 -0.7
Los Angeles CA 5 47 €0 2 8% =175 2L 263 -0 1 -0.6 Terunto ON 15 0 24 50 50 171 -545 100 124 +2.2 -0.2
S5an Diaego Ch 5 47 33 289 745 251 260 -0 1 -0 4 Beffala ¥ 15 1 47 51 51 172 -515 103 127 +42.3 -0.4
Spokane WA 5 30 50 B 2B5 -GN 291 30C -0 3 -7 Raluigh NC 15 14 41 57 58 177 -165 138 162 +5.4 -6 .1
Boiae ID 5 36 54 5 IBR -ISH 281 256 A1 4 k. ohmond VA 15 12 32 K7 &B& 178 -255 124 153 +3.8 -3.1
Las Vegas HV 5 45 00 1 287 -H65 263 271 -02.2 -0 & Washurton LK i% 10 53 %6 55 178  32s5 122 146 +3.2 2.1
Calgary AR 523 3 B 2&6 -R5Sn 162 1 J.% -2 0 Aat v ue:re MD 1% 11 18 56 54 179 -335 121 145 +3.1 -1.9
Fchnonton AR 5 17 57 9 285 -47TH X0 308 -0 4 L3 Hortoin VA 15 20 33 39 57 184 -163 138 163 +5.3 -6 4
Helena MT 5 31 4 289 £ 01 -5 4 T Ioaror WUR 15 14 58 .8 55 183 -295 124 149 43,3 -2.5
Salt Lake City OT 5 3% 22 10251 L LT O Floviocw iy o PR 15 14 30 % 54 183 -335 121 145 +3 1 -2. G
Regina SK 5 20 38 A D3 -46i 308 “ > RIS WY 1% 16 33 58 53 186 -348 120 144 +3.0 -2.0
Aluasy NY 15 14 7 56 51 1BS 425 112 136 2 5 -1.7
Lunar Occultation of 0 3-m ain o 137 ey Montical W 1512 1 L4 48 184 -E1S 102 127 42,1 0.6
Disappeazance, Moon T 8 sunlit. colar elemeasie L L gten VT 1513 33 55 49 185 <475 106 131 423 0.8
liacteand CT 1b 18 21 58 52 189 -365 116 14: +2. 8 -1.8
Oniv. « oI Gedter NH 15 19 35 5B 52 191 -139%5 115 139 2.5 -1 &
t 5 3 - iz 1Y -
PR e s om0 2
Anchorage AR i4 36 oo T - b N
Tuncau RE 14 30 leaatan Ha 15 21 41 5% 51 192 -355 11% 143 +2.7 -1 ¢
v var BC 14 15 r‘\'!.!?!’]”)!‘ LrA 15 23 2 58 48 196 -425 112 135 1-? 3 _,1-: E
Fortiand OR 14 @ .A“.!-:u__ HS 15 35 EB 61 45 SOB *323 121 1?5 ‘e jl -: 5
Taccma WA 14 11 ; S+ achns HE 15 81 2 S8 3@ 224 -325 122 1i6 +1 & -2 8
San Francisco CA 13 54 6
Seattle WA 14 12 a . ‘
Renc NV 13 =g ; Zornoar deculiation of 0 3-mag . Satuvrn on 1997 May 4
Fresno CA i1 54 . - S CLPppaarance, Moon - % suniit, Solar elongalion 30
Los les CA 12 51 3¢ & 25 103 -7, i3 Llud g 11 % .
San ;ﬁ:o cn 13 56 45 4D SR TR TP briv. T Sun = Meon Cuap Pos W - b
Boise ID 14 8 27 18 w1 @6 40 7 4 @ . bhom o 23t Pl Az Ang hog B o2
Las Vegas WV 1351 4 13 e e s e oa - - ax 51208 5 31 103 3PN 301 375 <0 % o, 3
. X Saicau AR 1% 17 18 1% 20 117 44N 289 114 +0 7 i1 3
Calgary AB 14 23 49 20 Loos 6 4L Y T . - 2 - P
Eduonton AB i4 76 59 21 a6 77 40 B 41 9 masmver B 15 15 %2 23 30 124 65N JAR Tof 1 0ol
ix AZ 19 56 33 1S SUoTOS en 1 o1 s ettt land OR 511 J_.S 23 32 122 N ibl . ,& +1 } +1 4
Helana MT 14 16 58 20 S, s 40 H +1 8 1-‘;1;:4'.tru WA - 15 13 "n.Z 23 3 lf'? 69N .iﬁd Lims *} B -r. 3
Salt lade Caty OT 14 7 6 i 1 seo w1 o BRI S 0N R 25 a1a7d esw ces es s a
Flagataff A2 13 %% 9 16 5 81 106 41 1 41 13 FLm -I-IV 16 526 23 18 1;9 &;&n i N o
Tucson AZ 13 56 24 16 32 104 <55 G 113 01 2 40t e 2 22 7 ams s
La Paz Mexico 13 53 0 14 31 309 A 114 178 +3i 1 &2 resnc Cat\ 15 0 R ol a6 11 B Tl 3
. P . - e hugieies TR 14 57 34 23 38 115 is R
Alruquargue N i4 4 53 2z 26 :l1o F R I 3 N N 3
El Paso TX 14 1 59 171 54 & an bregt Ch 14 56 17 ¢ 39 115 778 +Y 0 12 3
Detver €0 14 12 54 0% 37 1 241 ?;;’L “1' ~ ]2 12 Sg fg 37 128 BN riosordE
Cheyenne Wi 1415 B S5 371 S i1 IR © x ) 2 41 121 ‘Ag +1 1 118
Regina SK 14 29 57 27 a3 12 i1 7 Calyary AB i5 26 1: 30 35 137 iCH +1 2 1.z
moit o Wanoo h R A S S S G R (R
Lubbock TX 14 10 44 27 42 13 e 7o Helena MT 1% 25 12 32 39 137 G‘QJN [ j ) —!
Piecre SD 14 25 14 30 85 i3 &b PtosE el 3l Salt Take City TT 15 18 52 32 42 131 895 +1.2 +1 &
Montaerrey Maexico 14 14 47 26 AT 114 -17S5 To7 Gel 43,2 1 - : by N : =
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Pierre 5D
Monterrey Mesaco
San Antonio TX
Austin TX
Oklahciree City OR
Brownsville TX
Wichita KS
Winnipeg MB
Dallas TX
Fargo HD

Omaha NE

Tulsa OK
Topeka KS
Houston TX
Kansas City MO
Des Moines IA
Minnaxpclis MR
Little Rock AR
Duluth MN
Saint Louia MO
Jackson MS

Hew Crleans LA
Marphis TH
Mobile AL
Milwaukee WI
Chicago TL
Hontgomary AL
Indianapolia IN
Touisville XY
Cincinnati OH
Atlanta GR
Enoxville TN
Detroit MI
Claveland CH
Charleston WV
sudbury OW
Charlotte NC
Pittaburgh FA
Toronko ON
Buffalo NY
Raleigh MC
Richmond VA
VMaahington DC
Baltimore MD
Borfolk VA
Dover DE
Philadelphia PA
New York NHY
Albany NY
Montreal PQ
Burlington VT
Rartford CT
Mancheater NH
Providence RI
Quabec City PQ
Boaston MA
Barsyor ME
Halafax NS

5t Johha NF

Lunar Occultaticen of 1

ae
30
25

51

57
57
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a4
45
45
49
49
47
46
40
48
52
417

125
121
110
131
127
140
143
152
139
137
154
123
134
138
148
12¢
182
164
145
163
159
152
157
140
160
164
168
158
172
168
157
149
163
15%
178
177
164
179
1718
182
172
178
187
190
1Rr7
193
182
192
195
196
187
193
196
158
194
199
201
204
205
2046
207
206
a9
209
210
209
214
221
Z35

T6S
685
425
708
615
748
Bls
BON
755
595
R3S
258
398
408
578
168
835
B8N
48s
g5s
T1is
575
645
335
635
GBS
168
465
80s
555
31s
165
435
125
653
615
185
525
465
47s
22s
33s
565
51s
39s
663
193
4535
5535
5258
145
255
325
335
155
s
33s
355
445
545
s0s
38s

418

is6s
565
385
458
3858
408

230
221
196
223
214
232
235
254
228
212
237
173
152
194
211
170
217
245
201
234
224
210
218
186
217
222
230
200
233
209
185
178
196
166
219

2185 i

172
206
200
201
175
187
210
208
133
220
173
19¢
209
208
168
178
185
187
1639

254
246
220
247
23
256
259
278
253
231
261
204
211
218
235
185
241
263
226
263
249
235
242
211
241
24¢€
254
224

200
211
234
229
217
244
197
223
232
230
193
203
210
211
1583
203
21z
213
22z
237
£28
216
219
214
i34
2186
223
216

+1.
+1.
0.
+1.
+1.
+1.
+1.

+1

+1.

+1
+1
-G
+0
+0
+1
-1

+1.

1l
+0
+1
+1
+21
+1
+0
+1
+1
+1
+0
L3
+1
+0
-1
(]

-2

+1
+1

-0
+1
+0Q

+1.

-0

+0.
+1.

+1

+0.

+1
-0
+0

+1.
+1.
-1.

l

+0.
+0.

-1
+0
+C
0
+0
+1

+0.

10
+0
10

+1.

0

+0.

+0
+0

l-mag. Aldebaran cn 1997 May
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+3
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Quabec City PQ IZ 721 27T 11 17 428 47 56 -0 3 +2.0
Boaton MR 11 58 64 26 8 75 51N 57 66 -0.3 +1.7
Bangor ME 2 245 28 11 78 48N 53 62 -0 2 +1.9
Harnlton Bertmda il 43 20 27 T 75 79N BS 94 -0.1 +1.1
Halifax NS 12 1 31 32 14 81 52N 58 67 -0.1 +1.9
St Johna NF 12 7 14 3% 23 91 558N 61 70 +0.2 +1.9
Lunar Occultation of 1.1-mag. Aldebaran on 1997 May B
Reappearance, Moon 4+ % sunlit, Solar elongation 213

TUniv. T. Sun Moon Cusp Pos W, a b
Location b m_a At Alt Az Ang Ang Ang m/o mio
Detroit MI 12 49 3 26 9 75 -TEN 28% 298 +0.1 +0. 8
Cleveland OH 12 48 22 27 9 76 -T9N 286 295 +0.1 +0.9
Charlaston WV 12 45 34 27 8 75 -86N 279 288 -0.0 +0.9
Sndbury ON 12 52 36 28 12 76 -6AN 297 306 +0.2 +0.9
Pittaburgh PA 12 47 33 28 10 77 -83K 282 291 +0.1 +0.9
Toronto ON 12 S0 31 29 12 78 -76W 283 298 +0.2 +0.9
Buffalo HNY 12 49 %6 29 12 78 -74R 287 296 +0.2 +0.9
Raleigh NC 12 43 3 28 9 76 -85S 270 279 -0.0 +1 O
Richoond VA 2 44 54 30 11 77 -BBS 273 282 +0.1 +1 .0
Washington DC 12 46 17 30 12 78 -B9N 276 285 +0.1 +1 .0
Baltimore MD 12 46 46 31 12 79 -B8N 277 286 +0.1 +1
Horfolk VA 12 44 18 31 12 78 -8658 271 280 +0.1 +1.1
Dowver DE 12 44 45 32 13 79 -90N 276 284 +0.1 +1 0
Philadelphia PA 12 47 41 32 14 80 -BRN 277 2B6 +0.2 +1 0
New York NY 12 48 40 33 15 81 -088N 278 2B7T +0.2 +1 0
Albany NY 12 S0 41 33 16 82 -83N 282 281 +0.2 +1.0
Montreal Pg 12 53 36 34 17 483 -77N 288 257 +0.23 +1.0
Burlington VT 12 52 41 34 17 83 -80W 286 254 +0.3 +1 0
Hartford CT 12 50 2 34 16 482 -86N 279 288 +0.3 +1 1
Manchester NH 12 51 41 35 18 84 -8SN 2681 2590 +0 .3 +1.1
Providence RI 12 50 26 35 17 83 -87N 278 287 +0 .3 +1 1
Quebec City PQ 12 55 42 35 1§ @86 -76N 289 298 +0.4 +1 .9
Boaton MA 12 51 4 35 18 83 -8S6N 279 288 +0 .3 +1 1
Bangor ME 12 54 32 37 20 B6 -B3IN 282 291 +0.4 +1.1
San Juan PR 12 13 33 31 g 76 -2285 206 215 -0 6 +2 .7
Har 1ton Bermmda 12 39 468 3% 19 B2 -645 249 258 +0.2 +1.5
Halifax NS 12 56 43 41 24 90 -88W 277 286 +0.5 +1.2
5t Johns NF 13 7 25 48 33 102 -B9S 274 283 +0.8 +1.3

1

Videotaping Grazes with Hand-held Camcorders
David W. Dunham

v experience with the Janvary [9th grazing oceultation

ot Aldebaran shows that anyone wath a telescope and a

cameorder can video record grazes ot relatively bright
stars. Many amateur astronomers now have camworders. perhaps
crven more than drose who have audio tape recorders. and they
should be cncouraped 1o video record good grazes in their area.
Unfortunately. nearly all camcorders, includiog mine, do not have
removable lenses or a proper front-end for connection to a (-
wount or other elescope adaptor. But they can be held up to an
evepicee. and for o bright source like the Moon, 4 blurey blob of
light can by Jocaied i the viewer without too muoch difliculiy.
Ihen, the imuage must be brought imto tocus, which with ordinan
scenes 1 casiest in the widest-ficld mode. T found this usually
dousn't workinstead. onee the blob of light 15 1 view. zoom i on
i, That quickly brought craters mto view on January 19th. and then
the imape could casily be kept an focus, Although it's better w use

plesppeasance Moon dr ¥ st Solar lumgatien ¥ a vidoo camera conneeted directly to the telescope when possible,
Location g T A::’i;‘;g"'wc“ e the hand-held camcorder techmgue 1 casier 1o set up and avalable
Albany NY 12 24 7 74 48N 54 63 0.4 41, to many more observers. 11 also has an advantage that if any
:::i::lm:qw i; ;2 : ;: :g: ;2 Z; 78‘ :1 troubles develop with the video and the star can’t be reliably
Hartford CT 11 24 7 74 SiIN 57 66 0.3 +1 mnaped, the canrcorder can just be set down, still running fo act as
Hanchester HH 12 26 B 75 50N 55 64 -0.3 +1 an audio recorder. and the observer can quichly put tus or her eve
Providance RI 11 25 g 7% 52N 58 67 0 +1 .
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to the telcscope cyepicee and call out the events visually.

I didn’t understand this techmique last Scptember 26-
27th. when | wanted 10 video record the graze of 6. 1-mag /.C 35
during the total lunar celipse. | had with me my image intensificr
and black-and-whitc Panasonie camera. my usual svstem for
occultations, and planned 1o use my cameorder only m VOR-mode
as a recordmg svstem. But after sctting up and getting the Moon in
view. | discovered that T had Teft behind a entical component
needed tor audio. and witheut that, no tmings. So [ took the
camera off, put in an cycpicce, and observed the grasze visually,
using a backup portable tape recorder for timmgs (1 conld have
wsed Ohe cameorder as an audio recorder, but didn’t think of that
the tianc). After the grase. 1 put the cameorder up to the cveprece
of the C-8 (loanud o me by Steve Edberg). and afier somw
ditticulty. was able to viduo record the red eehipsed Moon and /. (.
35. Many camcorders have good dynamic ranpe and are rather

sensitive. so 1 beliove that they could be used to record grazes of

5th and maybe Oth-mag. stars on the dark hmb of the crescent or
guarter-phase Moon. I land-held cameorders might not be so usctul
tor recording total occultations well on the dark side ol the Moon,
since the Tunar cusp serves as a good referenee for the cameorder's
focus duning a graze. bul mavbe some experimenting will shosy
sonie stceess Tor such total oceultations as well (fovus tirst on the
Moon., then move over to the star. more didfeult for
reappearances).

I'he Aldeharan grasze on Jan. 19h was featured on the
front cover of the last ssue. fn New Fngland, it was 12 from the
south cusp on the sunlit side of the ¥2% sunhit waving Moon. M
regular video system using iy black-and-white Panasomie camera
1s optimized for recording faint stars. [t s wseless for bright-limb
events due o Blooming and its limited dynamie range. Besades. |
wanted to record the graze m color, o show Aldebaran’s oraug.
color relative to the Moon. So | planned 1o use miy camcorder with
my S-inch Celestron tefescope (no need to use my C-8 weil a star
that bright). and would just hold 1t with my hands 1o the cyeprece.
sinee T could not connect it to the telescope directly
vastly simplifies my usual setup smee there are no cables to
connect. But when T sct up the telescope. 1 discovered that 1 had
lett with my C-8 at home the screws to connecl the cyuatorsal
wedge to the tripod. [ ended up resting the telescope hase on its
Anvil metal case and nsed it in alt-a7 mode. Since my hands hold
the cameorder. | could not track the Moon. T knew approsmmately
when the graze events would oceur. so b watched the Moon dnift

I'his also

across the ficld, and sct Aldebaran where ot would have a
maximum track (3 tle less than 2 minutes) across the Dield abont
a minute before the first disappearance. Alter recording the
disappearance and making surc that it dud not reappear against ti
steep mountain on the profile. | set the cameorder (still running)
down and adjusted the iclescope as the star was behind ihe targe
mountain near the time of central graze. When 1 sighted the Moon
again in the camcorder viewfinder. Aldebaran had alreads
reappeared. the first reappearance had occurred a hittle carlicr than

[ expected, because my location was about hall a km south of

where Thad planned to be. as carcful measarements showed later.
Then [ revorded 3 disappearances and 3 reappearanees as the star

passed over the last large mountain ridge on the profile. This was
in Actow. Massachusctts, about 50 km northwest of Boston and
about 725 km by highway from my home m Maryland, the
temperature was about -18° C. 175 not the most spectacular graze
that T have video recorded, but it°s my first video of one well on the
brght finb, and as far as | know. it is the tiest video ever of a graze
of Aldebaran So 1t was well worth the long tnip: there 1s only one
other possibiiity for a praze of Aldebaran under condinons this
good or better dunng the rest of the scrics (on 1998 Scept. 12)
within 725 ki of iy homne. according to the map on p. 293 of the
last 1ssue. Wavne Warren shared the travel with me and also tried
1w video record the graze at a site nearby. He didn’t know what 1
wan thent learning, failed 10 {ocus on the Moon and the star. and set
s camuorder down 1o audibly record s visual observations. He
saw the lirst reappearance that T missed. but discovered atterward
that his camcorder stopped soon afier he had set it down. I learned
later from oxpudition leader Phil Dombrowski that the graze was
timed from two ether stations in Acton, but bang higher on the
profike. thes had fewer events. Claudio Vehy imed the graze trom
a site in Venmont. and John Leppert observed but was unable o
time the grave in North Dakota i unscasonably warm
temperatures, near freezing. for that nme of year. Guy Nason
reports that <1x stations out of nne deployed near Toronto, Ontario.
successtully timed the graze: the falures at three stations were
caused by the bitter cold (<26 C and windy). As far as [ know_ this
was the first graze observed during the current series of Aldebaran
oceultations. The first impression was that (he observations were
it relatively good agreement with the ACLPPP profile. which in
this case was similar as well to the GRAZEREG profile m this
well-charted part of the Moon far from the Cassinl region: there
may {tve been about a 07 1 sonth shift. but not more than that. 1

1097 Planetary, Cometary, and Asteroidal

Occultations
avid W. Dunhany and Hdwin Gollin

radictions tor oceultations ot stars by asteroids, comets. and

major plancts during March. April. and May arc given i

the tables below. Data to compute  appulse  local
circumstanee pradictions for these events for all of 1997 were
distributed w the grase computors at the beginning of January. and
they =hould have distributed these “LOCMY7" predictions 10 TOTA
mainbers later that month As noted in TOTA News, there should
have been a aew distribution of these predictions in late February
after more information was added to the input data, but except for
some components of donble stars. the events with these new
predictions will be aimost the same as the ones distribuied carlicr.
The prdictions are w virtually the same format as those

tor 1994 However. now all events predicted by Goflin are
included, rather than just those using the K TA entena desenibed
m 2N vol 6. no 4 (Scpt. 1994), p. 76. Thix is because the basic
stellar and asteroidalicometary/planetary ephemeris data have been
supphed 0 FOTA in ASCH files transimitted by e-mail. <aving
Duvham considerable  work. Changes i the 1995 10 1997
predictions trom those published 1n 1994 melwde use of the (1 and
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( magnitude paramcters; a problem with interpolation acar RA.
0" or 24" has been vorrected: and there are other changes (in the
star catalog codes and 10T A selection). The star catalog codes are
deseribed in ON vol 6. no. 4, pp. 84 and 85, but some new codes
needed 1o be added for the 1997 predictions:

\E Very acourate, from (he Hipparcos output catalog.
accuracy a few milliarcseconds at the current epoch. This catalog
will become available in the middle of 1997, and will be nised o
update the predictions for only a few cvents involving mamly the
brighter stars that will oceur latc m the vear,

6: Tvcho catalog, a less precise product of the Hipparcos
mission. including about a million stars, The accuracy 1% still better
than any other ground-based catalog. generally of the order of 0702

at current epachs. These will also be released iy the middle of

1997 and will be used 1o update the predictions of occultations
that will oceur late 1 the vear,

8: The 15 8. Naval Observatory’s Fwin Astrographic
Catalog (TAC) with positions claimed (o be accurate to about 0715
at current epochs. 1 he coverage is rather complete to 1 ith mag.
with a density about 3 times that ol the PPM. Currently. it s
available for the northern hemisphere, but will soon be extended
to declination -18 - and farther south later in 1997, One lest of a

TAC position has been made, for the February 10th eccultation of

a H0th-mag. GSC star by (451) Paucnua. According to 6 accurate
recent obscrvations of the star with the Carlsberg Antomated
Meridian Circle. giving a position that shonid be accurate 1o fess
than (710, the TAC position was 0763 in crror m dechination,
much worse than the cladmed accuracy bat sull better than the GSC
1.1 positions that have an aceuracy of about 17

9: Guide Star Catalog version 1.2 {GSC 1.2y i new PPM-
based reduction of the GSC porformed at the Astronomisches
Rechen Institut in Heidelberg. Germany. and available tor
specificd ficlds from a Web site mamtamed by the Space
Telescope Science lnstitute, The aceuracy. correnthy about 073 is
much better thar GSC 1]

Stellar SAO numbers and spectral types were nol suppled by
Goffin. They have been insericd automateally from sottware
wrilten by Dunham that obtains this information from the PPM
catalog. and he also added the asteroid types and B-V muagnitudes
from a program that rcads the Jet Propulsion Laboratorny’s
Dastcom3 fle of asteroidal and cometary orbital clements and
phvsical mformation. Comparison stellar data are no tonger given.
s0 those columins have been removed from Table 2. The cphemens
source has been moved from Table T to Table 2 0 make them
more nearly equal i swe and fit betier on the pages of (V.

An asterisk (*) appears between the date and 1T hour
m Table 1 and between tiwe asteroid munber and name m Lable 2
if the event mucts the JOTA criteria. Observers are eniconraged 10
monitor the ¥ events thal oceur under reasonable conditions af thewr
location. cspecially those events with predicted closest approach
distances kess than 172 they are [OTA s prierity events for which
astrometric updates might be obtained (and would be most
effective). Atthough the nominal predictions for recent events have

buen rather botter than m the past, thanks mainly o the improved
PPM powtions and to updated orbital clements for many asteroids,
you should monitor these ovents even it the expected path 1
several hundred kilometers away. sinee there can stll be astrome-
tric crror for the main event and sccondary occultations by an
asteroadal satellite s possible. To dependently  confirm
obscrvations of the latier. observers are cncouraged to watch from
two stations about a km apart,

l‘dwin Gothin's charts have been distnbuted to North
American observers only for those events meeting the [OTA
criteria. and for all cvents involving major plancts, which are aster-
isked onby f the occulted star is brighter than mag. 8 5. 31950 and
12000 positons of the non-asterisked stars were given m a table
that was distributed 1o IOTA members for which we have station
data along with the first | OCM97 predictions. and tns table is also
on  1OFA'S occultation Web  site a
http://www.anomalies.com/iota/splash.htm. A few of the
ocenltations were not m b Goflin's coverage, but were found by
Isao Sato in Japan: he provided charts 1o Dunham for North
Ametican events. [hree of these have been included here, using

asteroidal

cphemers data pencrated by Dunham and the star positions
supplcd by Sato and converted to B1950 for Dunham’s softwarc.
Charts tor those cvents for the 997 Planctary Occuhanen
Supplenient for North American observers distributed with the
last ¢ 2% wore prepared by Richard Wikds using the printed data and
World map from Sato, and star charts produced with the Guide 5.0
software. The world map shows the sunnse/sunset icrminator, the
nautical  twilight (Sun alt. -12 deg) cunve,  and the
moeonriseinoonsel  curve. A symbol  shows  the Moeon
approximately over the pomt where the Moon is 1n the zenith. so
vou can tell on which side of the moonrise/moonset curve the
Moo is above the horizon: the svmbol also indicates the percent
of the Moon that is sundit. David Wemer bas annotated the star
charts m (he same way that he has done for 17 Goftin's charts.

Note that the posttions of all of the GSC stars, and of the
PPM siar ocoulted by 1994 JR1 in July. arc all meorrect as gnen
in the upper right corner of the original charts by dwin Goftin,
The position given there 1s of the asteroid at the end of s plotted
tack. not the position of the star. The correct positions arc i the
file of stellar positions that was distributed to abservers reociving
the [OXMY7 predictions; and soine coordinators (but not all) bave
written in 1he correet position for the star on the charts that were
dstributed.  meluding those n the 1997 North  Amcrican
supplement | he detailed charts at the bottom show properly the
star. and the RA and Dee. grid. so fortunately there i no error
with them.

[Fyou s any strange message n your local circumstance
appulse (1. OCMY7) predictions or the data for an cvent seem fo be
prosshy in error. please let me know. Some of the cvents use
updated orbital or stellar information. so the distance prven i your
predictions mught not agroe with the charts for 1997 that have been
distributed. Usually. the differences are small and not noticeable,
You can tell it an orhit has been updated by companng the
ephemeris source listed in Table 1 wath that given on vour chart.
1t there are sypmilicant differences when the ephemeris source s
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Table 1 Qccultations of atars by major and minor planets during 1997 March, April, and May

1997 Universal P L A N E T 5 T A R Occultation Possible Path Bl ¥ 0 O N
Date Time Name m d,AU SAC Ho m Sp R.A.{1950)Dec. dm dur df P LelLal LoMLaM LoELaE Sun El ¥Snl up
b m m v v h m N a oo o v " N ”
Mar 1 8 42-43 Circe 14 3 2.453 11 5 M 19 44.6 -16 43 2.9 3 10 42 -80-40 -T1-42 -59-44 45 61 63- all
Mar 1 20 23-29 Hypatia 14.0 2.964 ¢.5 16 34.7 -12 12 4.5 10 21 28 70 20 104 19 13% 27 §2 14 58- all
Mar 2+%20 42-45 Interamniall 7 2.827 10.1 3 56.5 25 53 1.9 15 14 12 -31 57 7 4% 39 29 B1 149 47- none
Mar 3 21 32-35 Hale-Bopp -3.9 1.448 7155611 .0 KO 21 36.7 35 16 0.0 2 4 21 113 15 -33 77 -17 61 46 60 35- a I6W
Mar S5 11 #-22 Payche 10.4 2.227 11.5 10 46.4 2 45 0.3 18 21 12 -93-19-184 10 111 30 175 133 18- ell5W
Mar 5 22 35-5Z Astarte 15.5 1.875 5.0 14 45.9 -26 43 6.5 4 33 8O £2 51 76 6 95-38 117 B2 14- e« TOR
Mar 6 7 48-70 Angelina 10.5 1.35% g.9 G5 10 0.9 920 19 7T 26 34 45 0-115 24 155 39 168 152 11- e 62W
Mar 6%10 23-34 Comet SW-1 16.9 5.336 1i1.2 11 59.1 -8 57 5.7 4 27129 -7% 12-134 20 152 41 160 130 10- <l0QW
Mar 12 0 58-65 Thusnelda 14.3 2.278 95016 9.4 K5 5 53.8 11 2 4.9 3 22 77 -89-38 -56-25 -22-22 97 58 11+ w 63W
Mar 12 12 5%-64 Tanete 14.1 2.953 33911 9.6 AD 4 B5.5 40 12 4.5 B 22 1358 89 58 134 45 164 24 86 52 15+ wl23E
Mar 12 23 B-23 Iris 10.0 2.002 11.0 13 92.8 -16 3 0.4 24 34 14 85 23 4B 29 -1 48 141 155 18+ none
Mar 12 23 20-21 Juno 9.6 2 364 11.5 3 12.8 6 39 0.2 ¢ g 12 -67 38 -52 39 -33 39 57 g 1%+ all
Mar 13* 2 $5-31 Egeria 10.6 1.636 10.1 F5 14 1.0 0-14 1.0 34 40 11 46~-36 -12-35 -72-34 141 166 20+ w T2W
Mar 14+11 19-19 Hygiea 11.9 4.234 92654 8.5 G0 1 47.4 14 & 3 4 11 11 314 111 50 122 4% 138 47 37 40 33+ all
Mar 14*13 5- 7 Hale-Bopp -4.1 1. 341 5254210.4 2z 55.8 42 28 0.0 1 3 19 -142 41-154 66 146 57 46 B84 34+ wl47E
Mar 15+22 37-3% Irene 11.2 2.371 10.0 18 25.8 -21 2 1.5 7 13 22 T2 42 86 36 104 31 79 156 49+ none
Mar 16 8 57-60 Burykleia 14.7 2 939 186690 9.2 X0 18 18.1 -29 53 5.5 4 16 4B -105 9 -82 -4 -52-16 §1 350 53+ none
Mar 17 10 53-94 Rllicott 15 .8 2.669 116073 9.1 G5 7T 50.5 R 19 6.8 12 64 62 147-71 146 3-145 67 121 16 &5+ wi5S5W
Mar 17 13 38-57 Victorplatl5.4 2 194 117590 6.6 AS 9 17.2 5 26 B.8 4 36103 -156 13 145 31 71 55 142 35 €6+ wl74E
Mar 19 15 44-51 Medea 14.4 3.279 185773 9.5 F0 17 45.0 -27 26 5.0 10 25 34 12% -9 161-26-157-38 52 130 83+ wlé&7E
Mar 20 7 20-20 Polyxo 13.5 2. 954 9.3 19 50.9 -17 3 4.3 5 11 29 -34 53 -33 43 -30 53 63 154 668+ none
Mar 21* 8 10-23 Campania 12.8 1_854 138801 8.4 F5 12 25 4 -7 17 4.4 7 21 29 -3B 6 -96 24-16% 62 170 37 93+ w 60W
Mar 22 21 51-60 Hebe 9.8 1. .88R 1.9 11 16.3 17 31 0.2 14 21 15 103 21 70 45 22 78 158 17 99+ all
Mar 23 3 857-66 Tjilaki 15.0 1.825 9.3 16 47 4 -10 35 5.7 4 2% 68 -59 27 -24 38 & 67 110 81 99+ all
Mar 24 18 33-45 Libuasa 13.8 2 572 10.0 16 20.5 -21 47 3.9 14 486 70 157 53 157 35 161 14 116 59 100- all
Mar 74 21 0-15 Hermentarill.7 2.088 12.3 11 14.3 18 26 0% 9 24 28 109 6 51 3¢ -29 42 155 28 100- all
Mar 25 19 50-65 Miriam 4.2 2 305 9.8 G5 13 49.8 -12 23 4.4 T 25 39 144 -6 85 10 21 41 155 14 98- all
Mar 26+15 19-22 Herculina 10.9 2.648 162370 7.5 K0 1% 12.6 -16 11 3 5 10 14 18 146-28 176-36-144-41 78 77 95~ all
Mar 29 21 45-49 Rgeria 10.2 1.543 116 13 54.7 0 -9 0.3 20 2310 79 71 46 71 % 72 159 45 70- all
Mar 3¢ 3 23-39 Campania 12.7 1.849 2.6 12 18.4 -615 3.2 T 21 29 29-40 -57-14-133 21 176 73 68- e TIN
Apr 1 5 49-55 Anacostia 12.9 2.286 204595 9.5 F0 13 30.8 -33 15 3.4 7T 24 37 -35 38 -64 33 -92 45 149 B85 44- e BOW
Apr 1 B 27-40 Melpomane 10.5 1 808 1.7 11 5.8 12 18 0.3 14 25 18 -70 9-114 33-179% 65 151 122 42- ellsW
Apr 2 19 2- 7 Klytia 12.5 1.738 11.6 G 12 0.5 -5 53 1.3 4 22 56 139 49 112 56 83 TL 178 117 26- @l02E
Apr 4 23 40-42 Elisabethald 4 2.6€67 10.0 F2 6 34.7 2628 4.4 5 17 42 -53 60 -19 53 # 41 83 114 8- none
Apr 5 17 17-24 Selimur 13.6 2.004 .7 12 39.2 -20 7 3.9 3 20 65 158 32 119 36 83 59 16% 153 4- none
Apr 6% 0 1-27 Sibylla 13.7 2.853 117780 8.6 GO 9 32.2 9 54 5 1 40 8§ 27 -53-70 -66-35 -8B -3 126 146 3~ none
Apr 6 11 7-17 Comet S5W-1 16.9 5.319 11.6 11 45.8 -7 48 5.3 3 26129 -109% 10-1&6 22 127 50 162 170 1- none
Apr 7 8 42-45 Pallas 10 3 3.361 11.0 19 41.9 12 20 o0 S 74 16 8 -101-23 -75 -8 -51 11 7% 80 0~ none
Apr 7% 9 44-49% Irene 11.0 2.125 10.6 18 52 .4 -21 23 1.4 11 20 20 -122 27 -95 16 -6T % 685 92 0+ none
Apr 7%22 54-74 Clorinde 14.8 1.626 140751 6 2 K0 15 44.1 -5 58 B.5 & 36 53 101 0 65 32 16 74 140 147 i+ none
Apr & 1 36-57 Hebe 10.2 2.006 11.1 11 5.2 18 58 0.4 22 33 16 15-20 -38 7-103 28 141 138 1+ none
Apr & 6 10-33 Deborah 14.5 1.932 137784 9.4 KO 10 44 8 -1 28 61 8 35 48 -48-35-116-11-176 25 145 123 1+ wl76W
Apr 8%1B 4§5-60 Helio 13.6 2.496 223916 9.5 A3 13 4.8 -40 30 4.1 11 22 25 164-29 17-32 18 19 147 136 3+ none
Apr 9 4 9 Hike i6.1 3.0867 10.0 19 B.3 21 4 6.1 4 25 77 U.K.-low,Denmark-dawn %3 112 5+ nona
Apr 10 10 59-82 Lydia 12.1 1.928 9.3 G5 15 24.1 -1¢ 20 2.% 12 36 31 -83 5-143 8 1S53 24 147 162 12+ none
Apr 12+16 29-36 Nemausa 12 .0 2.022 162259 9.4 K2 19 6.8 -10 58 2.7 9 1B 21 115-19 1%55-18-166 -6 95 160 32+ none
Apr 14 © 26-30 Aemilia 13.5 2.617 79563 9 4 G0 7 35.3 21 3% 41 7 1B 29 -62 60 -28 51 ¢ 40 €89 23 46+ w 13W
Apr 14 5 60-66 RBrigone 15.1 2.641 162924 8.9 KO 19 40.2 -16 40 €.2 5 21 50 -82-21 -45-26 -5-22 90 183 48+ none
Apr 15 6 E6-19 Egeria 10.0 1 520 11.8 F 13 37.7 0 14 0.2 17 19 10 -20 33 -93 25-167 27 171 B2 58+ w B3IW
Apr 16% 0 26-32 Bamberga 12.4 2 751 79765 B.8 ¥8 7 49.8 23 38 3.7 14 20 17 -80 31 -49 12 -18 -7 90 27 &5+ all
Apr 17*16 24-29 Pallaas 10.3 3.251 i0.3 19 48.2 13 S0 6.8 28 192 9 127 § 152 22 167 56 B6 144 79+ wl48ER
Lpr 18#*21 51-85 Junewa 11 . 6 1.572 9.6 F5 10 20.3 12 4% 2.2 30 46 14 -7 64 ~10 2 16-59% 124 16 B7+ all
Apr 22 13 14-20¢ Pallaa 10.2 3.203 11.8 19 50.4 14 28 0.2 3¢ 20 % -32-16 -5 6 14 40 89 95 9% all
r 22 23 41-53 Turandot 14.3 2 256 161438 9.2 X0 1B 1.7 -14 48 %.1 16 £4 37 5 40 33 42 60 53 117 64 99~ all
Apr 24 1 41-46 Pallasas 10.2 3.1B2 1.1 19 1.2 14 45 0.4 31 21 9 1-40 29-16 49 13 90 72 87- all
Rpr 25 3 28-35 Egeria 10.2 1 5332 1.8 F 13 27.1 0-28 0.2 18 20 10 (Iceland,n Canada)?s 164 39 93- all
Apr 25%23 11-12 Kalliope 11.9 3.118 587972 8.9 F5 6 6.0 31 45 3.1 6 10 24 -47 51 -28 427 -11 31 57 143 B8B- @ 4UW
Apr 29* 6 41-53 Kleopatra 12 .2 2 497 11.7 13 50.1 -12 15 1.1 8 19 26 -29-20-100 -3-168 37 172 91 56- @l10W
Apr 29% € 46-55 Klecpatra 12 .2 2.497 11.7 13 50.1 12 15 1.0 8 19 26 -36 § -B7 22-139 59 172 91 56- @llilW
Apr 29 12 3-20 Egeria 10.3 1.581 11.3 F 13 22.7 0-%6 0.4 19 21 11 -119 6 187 -2 §1-12 159 101 %54- @l71E
Apr 29 14 53-72 Anahita 11.7 1.343 1.9 13 34.6 -12 4% 0.1 5 21 37 -156-36 122-24 57 7 167 100 52- <l30E
Apr 29%22 17-35 Juewa 11.8 1.686 99111 7.7 X0 10 22.8 11 2% 4.2 20 32 15 -23 5% -1 14 236-20 114 150 49- a 22B
Apr 30 19 13-19 Marlu 14.7 2 096 .2 20 43.1 -39 15 5.5 4 16 41 87 0 118-22 160-36 97 40 39- all
May 2 8 9-14 Asia 12.2 1.683 9.9 20 332.7 -11 34 2.5 3 13 41 -117-22 -78-22 -41-12 93 35 24- o B
May 2* 9 2-13 Eunike 12.% 2. 167 122258 8.1 A2 17 15.9 9 34 4.4 16 28 19(Venez ,neUSA OH)?a 16 133 84 23- all
May 2* 8 1-17 Aletheia 11.7 1.834 .7 A 15 21 .4 -7 17 2.2 17 4 14 -43-38-129-39 148-2B 166 112 23- elO04W
May 4 6 14-32 Clorinde 14.3 1.511 140556 9.6 G8 15 25 7 -3 20 4 7 4§ 22 55 -3-34 -d9-17-168 4 1634 137 9- e IBW
May 5 22 4-10 Bavaria 15.0 2.269 163%04 9.3 F8 20 46.3 -24 40 5.7 4 19 60 30-30 71-34 115-28 95 B0 3- @l04E
May 5 23 49-59 Pallaa 10.1 3.055 11.1 19 55.¢ 16 27 0 4 39 25 B (whAfrica, wEurcpe,UK)?e 28 94 3- none
May 6%11 25-45 Hispania 12.0 1.820 10.2 14 19.1 -34 58 2 0 13 21 17 -93-18-1768-41 100 -8 16C 145 Z2- nona
May 8 6 50-52 Flora 10.9 2 253 11.7 2 42.6 -10 21 0 4 5 10 23 -66 -8 -47 -% -23 -7 &9 B4 5+ none
May 10 16 5-11 Ino 13.6 2. 165 10.¢ G 7T 46.4 17 56 3.7 & 12 29 42 20 63 16 86 9 66 26 20+ w J6R
May 10 16 3C-46 Charias 14.0 1.892 140487 9.2 G0 15 19.4 -8 4 48 5 23 47 -161-35 108-26 29 -3 170 132 20+ w 65K
May 10 19 37-56 Vinifera 14.6 1.766 9.4 12 39.3 -36 56 5.2 5 25 49 131-32 40-38 -16 15 142 90 21+ w 24

318 Occultatton Newsletter, Volume 6, Number 14; March 1997



1

S
5
L]

12
12
12
12
13
14

Table 2

MINCR

34 Circe

2 704*Interamnia
39701 Hale-Bopp

16 Payche
6§72 Aatarte
64 Angelina

69925+*Comet SW-1

219 Thusnalda
772 Tanete
7 Iris
3 Juno
13+*Egeria
10*Hygiea

149701 *Hale-Bopp

16

14*Irene
195 Burykleia

172196 Ellicott
173237 Victorplat

Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar 15
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar

Apr 6

212 Maedea
308 Polyxo
377*Campania
€ Hebe
732 Tjilaki
264 Libuasa
346 Hermentari
102 Miriam
S32*Herculina
13 Egeria
377 Campania
980 Anacoatia
18 Malpomene
73 Klytia
412 Elansabetha
500 Selinmr
168+5ibylla

Apr 639925 Comet SW-1

"
7
7
Apr 8
a
]
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2 Paliaa
14*Irena
282*Cleorinde
5 Heba
541 Deborah
895*Helio
307 Nixe
110 Lydia
Sl*Namausa
159 Aemlia
163 Erigone
13 Egeria
324*Bambarga
2%Pallas
139+ Juawa
2 Pallas
530 Turandot
2 Pallas
13 Egeria
22*Kallicpe
216*Kleopatra
216*Kleopatra
13 Egeria
270 Anahita
139* Tnewa
746 Marlu
67 Asnaia
185+Eunike
259*Rletheia
282 Clorinde
301 Bavaria
2 Pallaa
g04*Hispania
8 Flora
173 Ino
627 Charis
759 Vinifera

P L

Name km-Diam

ile
333
100
264
34
60
60
43
123
203
284
215
29
190
155
B89
&2

140
148
94
186
39
53
110
1
217
215
94
89
148

165
185
40
55
533
161
141
159
59
52
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ANET

Motion 5 T .Y R Min.

-// RSOI Type o/day P.A. SAO No DM/ID No D U
km ! h
470 C 0.361 717.9 L5 1134 -]
2224 F 0.268 97.1 18171721 20
134 1.459 58.8 M 86840 21
1778 M 0.213 295.5 08460411 11
64 0.142 158.9 M 263418 22
142 E 0.216 289.2 M 156746 7
376 0.106 285.0 55181025 1o
94 S 0.199 e68.1 M 121619 o
536 C 0.169 86 3 M 47560 12
1059 s 0.138 283 5 61270738 23
1231 8 0.536 71.3 00620916 213
1009 G 0.128 271 4 M 179237 2
39%3 C© 0.302 711 92654 M 117712 A 11
125 1.702 71.3 M 63645 13
583 3 0. 322 92 & M 734054 22
20 ¢ 0.239 97.3 M 268286 9
207 CFXUQ.063 10 .0 M 153505 11
&8 0.122 292 .8 117590 F55 2740 13
737 DCH:0.143 96.4 M 287322 15
€14 T 0.357 769 M 236651 7
334 PO 0.225 300.4 138801 M 195523 8
927 s 0.226 361 5 14371538 21
74 0.19¢ 60.3 M 232217 4
156 § 0.047 153.1 M 265475 18
449 5 0.185 286.9 CF. J109 21
2z p 0.175 295.7 M 1857 19
1082 5 0.277 88.9 162370 M 235721 15
1016 G 0.233 270.9 49680307 21
334 PC 0.231 301.8 M 1953395 3
344 S0 O 190 278 .3 M 291536 5
632 5 0.194 300.8§ 08510532 B
106 S 0.230 289.3 L2 ass 15
316 0.239 85.2 M 96280 23
118 0.228 291.7 M 730910 17
872 C 0.044 326.9 M 155980 0
376 G 107 293.3 55170081 il
5260 B 0.221 49.4 10650338 8
602 5 0.226 94 .4 M 734603 9
81 BYU:0.141 316 7 140751 F55 3250 23
932 5 0.139 2Z95.0 143305850 1
164 0. 133 306.1 137784 M 178291 €
775 FCB 0.18B6 299 .7 M 318151 is
186 CX ©.150 87.0 M 734899 4
305 M 0.130 275 0 M 230760 11
483 CO 0.253 66.2 M 235573 16
%371 C 0.228 93.1 M 97772 L)
241 C 0.194 74.7 M 236390 [
1022 G 0.273 266 B LZ 2975 [
1296 CF 0.200 114.9 79765 M  3BO7S Q
5277 B 0.194 41.2 10703543 16
620 CP 0.114 171.0 M 12735%6 22
5284 R 0.182 37.0 10700897 3
308 F 0.0B0 71.5 M 234454 23
5287 B 0.177 35.0 10701061 1
1025 G 0.260 262 .6 L2 2376 3
g89% M 0.359 90.2 SET79T M 1275 23
T22 M 0.215 301.8 55591159 A &
T22 M 0.21i5 301.8 55590096 B 6
1027 G 0.246 2601 L2 210¢% 12
113 5 0.262 295 .2 CRO 7661 15
620 CP  0.159 144 .4 99111 M 127386 22
203 p 0.280 95.1 M 3 586 19
121 s Q. 381 67.0 M 722049 8
805 0.161 321.6 122258 M 163791 A 9
915 CP 0.197 274.9 M 198552 9
81 BFU:0 245 230.0 M 198636 [
134 0 224 4.9 M 237954 22
5305 B 0.147 19.4 16162301 o
760 PC 0.221 277.9 M T4SEB62 il
455 § 0.455 72.7 CR1 5757 6
750 C Q.299 80.1 L4 2753 186
169 XB: 0.210 286.0 M 198513 16
127 0.194 310.2 M 290475 19

SO 0000 00000000 ODO0Ad0NGO0COI0000000000000000a00DO0000CSS000000000C000D00C00O0O

.65
.16
.10
.16
.02

.06

Geoaentric
T. Sap.
m -
44.7 1 .11s
41.3 1.738
33.5 3 98N
i5.0 0.258
47.7 0 .82NW
59.2 1.98N
28.5 0 83N
59.4 2.81s
57.2 0.95N
15.0 3178
18.1 1 .28BN
17.8 3.13s8
16.6 0. 96N
8.0 5. §9N
40 0 2.83N
2.1 0.49W
13.6 0.70R
48.8 2 .29N
51.7 0.5858
21,1 2.8
16.2 2.88NW
56.0 3 .50N
1.7 4.14N
55.9 1.85W
B.6 1._34N
56.6 1. 37N
23.4 1.47s
46.3 5. 4ALN
30.7 ¢.68s
52.0 3.54N
34.6 2.91R
4.9 4.73W
37.4 1.89W
21.0 3.83W
23.6 1.698
12.¢ 0.95N
46.2 0.59N
0.2 2.07N
1.2 3.01N
48 .5 0.168
23 0 0.01s
52.4 0.47N
11.2 2.79N
9.2 1.87W
36.1 0.40N
26.2 2.23N
6.5 0.225
12.5 2.91N
25.7T 0.&IN
27.5 1.92N
6.2 1.17E
18.7 1.42N
48.9 3 49N
46.7 0.35N
32.7 5. 91N
9.4 1.44W
46.8 0 .81N
50.4 2.38BN
1.8 0.28s
2.7 1.07s
23.7 2.72N
19.4 0©.20N
14.8 0.16H
8.3 3 51N
8.6 2. 5738
23.4 1.458
0.8 0.915
-5.8 3.09N
36.8 0. 478
S3.8 0.72N
7.1 0 30N
38.0 1.47s%
46.7 0.53§

Occultations of atars by major and minor planeta during 1997 March, April,
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NPC22200
Goffin92
Goffing7
MPC24219
MPC14758
WPC25033
Goffingd
WPC15528
NPC13146
MPC24084
Goffings
Goffinge
MPC24219%
Yeomands
MEC24219
Goffing6
MPC24550
MPC25517
MPC25033
Goffind4
Goffin96
WPC24218
Boffindé
Goffin92
Goffing2
NPC25186
Boffings
Goffin96
Goffind6
MPC1B8085
MPC24085
Goffin®5
Goff£in96
MPC24550
Goffind®6
Goffin94
Goffin92
MPCZ24219
Goffind5
HMPC24215%
MPC1620%
Goffin8y
MPC16996
HPC14752
Goffin94
Gof£in95
Gof£in%0
Gof£in96
Goffin9é
Goffin%2
Gof£in93
Goffin92
MEC14756
Goffin92
Gof£in96
Goffin%6
Gof£in89
Goffind9
Gof£in96
Goffin90
Goffin®3
MPC18085
Gof£ings
MPC24549
MPC16996
Goffins%s
Goffin94
Goffing2
Boffind2
NPC240B4
Goffin96
Goffin90
MPC16006
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Table 1 {concluded) .

1997 Universal P L A N B T 5 T A R Occultation Possible Path El M 0 O N
Date Time Name m d,A0 B5A0 No m Sp R.A. (1950)Dac. dm dur df P LolLal LoMLaM LoELakE Sun El %Snl up

h m m v v h m o a ton o o " " :
May 12 4 14-Z1 Roaa 14.5 2. 328 184086 3.3 K2 16 1.7 -21 13 5.2 7 23 38 -2 40 -44 38 -87 53 168 121 33+ w 8TW
May 12 16 60-73 Gudrun 13.8 2.501 g7 16 26.8 -43 25 4.2 9 24 30 -165-32 106-65 14-30 151 113 37+ w B4E
May 13 © 27-30¢ Xanthe 14.8 3.129 80787 6.6 FO 9 17.1 27 23 6.2 4 19 57 -50 56 -28 38 -€ 22 B2 30 40+ w 19
May 13 2 5-57 Picka 14.8 2 380 9.6 K0 19 14.0 -18 20 5.2 I3 79 68 -81-T1 2-17 =17 57 124 153 41+ w 45w
May 13 18 18-32 Daborah 15.1 2.278 3.6 FB 10 44.3 0 6 5.5 9 45 56 13 27 49 29 89 30 110 25 47+ w 17BE
May 13 21 B- 9 Messalina 15.6 4.218 793%4 7 7 A2 7 24.2 27 24 7.9 4 14 53 -21 39 -5 2% 12 17 S6€ 3T 48+ all
May 14 1 20-36 Ragina 14.9 1.97¢ 10.7 15 55.9 -45 44 4.2 4 25 60 51 T -8-15 -68 15 152 96 50+ w 23W
May 14 20 1- & Euphrosynell. 9 2.557 182599 7.8 K1 14 27 .0 -25 19 4.1 15 19 15(s.C.I.5.,cen.Bur.}?2"a 165 70 56+ w 60k
May 1% 16 26-31 Ella 13.6 1.554 184304 9.8 F5 16 15.3 -23 10 3.9 4 23 52 159 50 134 47 107 55 168 B6 64+ w128E
May 15 21 15 MARS -0.1 G.915 102 FO 11 180 6 4 1209 34 0 e.Argentina, Uruguay 114 10 65+  all
May 17+ 9 55-57 Ruropa 12 .5 3.564 11.5 23 20.5 -7 15 1.4 10 14 19 -113-32 -88-32 -62-2% 68 169 77+ none
May 18 20 29-29 Leto 11.9 2.791 128901 B.7 50 ( 3%.0 -1 34 3.3 23 8 32 107 21 115 21 124 23 49 175 686+ none
May 21 7 50-61 scylla 16.7 2.561 9.6 17 30.9 -32 37 7.1 13 23 76 -22-41-104-69 152-45 154 48 96+ w 40W
May 22+ 3 24-35 Bleonora 10.6 1.899 9.B A2 16 56.3 4 18 1.2 14 24 17 10 35 -43 43-105 47 151 18 97+ all
May 22 6 59-71 Corduba 13.9 2. 230 13.2 15 42.3 -4 39 1.2 8 21 29 ~33 9 -92 20-159 42 164 6 97+ all
May 24 2 42-43 Ino 13.7 3.353 10.5 A g 3.3 17 4% 3.3 5 11 31 -10% 24 -95 20 -78 14 57 139 93- @l0OTW
May 25 S5 37-69 Panelope 12.0 1.554 9.9 18 15.2 -14 31 2.3 12 43 32 -1 -8 -66 -2-132 17 149 16 86- all
May 25 23 1-29 Brucia 13.7 1.673 188476 9.0 MC 19 39.3 -20 19 4.8 5 36 &6 59 51 53-21 -66-73 131 21 B8Bl- @ 2W
May 27* 2 47-51 Panopasa 12 .5 1.938 9.3 KO 2 0.8 -20 4 3.2 & 13 22 -30-35 B-43 56-42 87 42 70- all
May 27 14 52-8% Moocia 14.4 2.490 9.6 12 19.6€ -23 37 4.8 26 868 39 165-20 118 -1 110 45 126 126 &5- elllE
May 26*18 20-50 Campania 14.0 2.314 138533 6.3 G8 11 58.5 -1 29 7T 7 19 61 36 -17-39 39-32 94-26 113 1651 4H4- @ 73K
May 28B+*20 37-38 Vibilia 12.5 2.439 105442 9.7 Fr8 © 43.5 015 2.9 4 8 24 102-50 123-47 146-42 57 35 S3- all
May 29% 9 30-39% Runomia 9.5 1.531 9.4 17 58.9% -32 33 0.8 25 26 10 -78 33-114 26-151 42 156 73 47~ el4lwW
May 31 5 21-26 Aglaja 13.5 2.833 i2.0 11 %.5 533 1.8 12 30 30 -126 45-107 32 -B4 23 96 162 29- none
May 31 10 60-76 Eunomia 9.5 1.917 11.7 17 57.1 -32 30 0.1 24 24 10 -73-35-159-44 129-13 158 97 27- «l3&W
Table Z (Concluded) .
1997 HMINOR PLANET Motion 5 T A R Min. Geccentric Apparent Epham
Date No. Name km-Diam.-// RSOT Type co/day P.A SAD No IM/IB No D U. T Sep. S R.A. Dec. Sourca

km " h m - h m -

May 12 223 Rosa 90 0.05 366 X 0.189 278 .6 M 265076 4 171 3.27TN M 16 4.5 -21 21 MPC16554
May 12 328 Gudruc 120 0.07T 579 S 0,174 259 .8 M 761967 17 5.7 1.24S M 16 30.2 -43 31 MPC1B084
May 13 411 Xanthe 79 0.03 285 0.194 113.2 M 99496 0 26,0 1.91IN L % 19.9 27 11 Goffin%§
May 13 803 Picka 51 0.03 144 0.054 o7 M 120340 2 31.0 1.08W M 19 16.7 -18 15 MPC163%4
May 13 541 Deborah 59 0.04 163 0.097 86.9 M 174288 18 1.5 1.78N M 10 46.7 0 -9 MPC16209
May 13 545 Messalina 115 0.04 596 Cc» 0 .234 106.8 79394 M 97520 K21 6.1 1.11N MW 7 27 1 27 18 Goffin¥%2
May 14 285 Regina 48 0.03 124 0.182 216.7 M 751598 1 28.2 2.28N M 15 59.2 -45 52 MFC19473
May 14 3l1+*Euphroayne 248 0.13 1783 C 0.216 270.2 182599 M 263026 20 4.0 5.07H M 14 29.7 -25 32 MPC2421%
May 15 435 Ella 43 5.04 93 DCX 0.225 276.4 M 265380 16 2B.6 5.37N M 16 18.2 -23 17 MPC25034
May 15 4 MARS 6782 10.22 0.203 123.2 M 157758 21 15.3 11.708 M 11 20.4 5 48 DEZQ0
May 17 S52+%Europa 278 0.11 1881 CF 0.25%0 713.2 CR1 7496 9 59.0 0.625 T 23 22.9 -7 0 Goffin%4
May 1B 6% Latc 127 0.06 417 s 0.471 €6.4 128501 M 174773 20 307 2.20M L 41.4 -1 19 MPC24548
May 21 155 Scylla 49 0.03 155 XFC 0.181 256.6 M 743855 7 54.6 1.945 M 17 33.9 -32 39 Geffing2
May 22 3A54*Eleoncra 16z 0.12 1751 § 0.201 278.0 M 163336 3286 2.BIN M 16 58.6 4 14 Geoffin92
May 22 365 Corduba 110 0 07 478 X 0. 211 289 6 CR1 1310 7 5.7 1.96N T 15 44.8 -4 48 Goffain94
May 24 173 Ino 15% 0.07 1756 C 0.320 935 Ll 4254 2397 0.69H H B 6.6 17 41 Goffindé
May 25 201 Panelope 70 0.06 187 M 0.123 282 .0 M 715071 5 51.2 0.98N M 18 17.9 -14 29 GoffindS
May 25 323 Brucia 37 0.03 71 5 0.142 184 .5 M 270175 23 144 0.BZWM 1% 42.7 -20 12 Goffindé
May 27 70%*Panopaea 127 0.09 394 C 0.372 79.1 M 2411313 2 51.2 1.725 M 23 3.3 -19 48 MPC20807
May 27 733 Mocia 92 0.05 363 CF Q. 047 33B.5 M 260235 15 10.5 2. 69N M 12 22 1 -24 13 MPI16392
May 28 377+Campania 94 0.06 337 PD 0.070 82.%5 138533 M 178659 18 31.7 2.108 L 12 0.9 -1 45 Goffin9&
May 28 144*Vibilia 146 0.98 470 C 9.514 68.6 M 143663 23 3%.5 1. 818 M 45.9 0 30 Goffin92
May 29 15*Euncmia 272 0.19 1668 S 0.184 276 .6 73950724 9 34.0 3.93N J 18 2.1 -32 33 MPC24219
May 31 47 Aglaja 137 0.07 643 C 0.130 119.7 CRD 7993 5204 2.399T 13 §.0 5 17 Goffin95
May 31 15 Eunomia 272 0.20 1666 S 0.193 277.3 73950022 11 7.5 1.125 J 18 0.2 -32 30 MPC2421%
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Takle 3. Stars with Significant Angular Diameters
1997 P LANET S T A R STELLAR DIAMETER
Date No . N ame SAC/DM/ID Vmag B-V m// m time df
Mar 1 34 Circe L5 1134 11.49 1.41 0.38 961 26 2.6
Mar & 64 Angelina M 156746 8.%0 0.50 0.12 12v 13 0.5
Mar 12 219 Thusnelda 095016 9.40 0.50 ©0.0% 155 11 ©.5
Mar L2 772 Tanete 039911 9.60 0.50 0.0% i84 12 0.5
Mar 14 10 Hygiea 092654 8.53 0.17 0.08 247 6 0.6
Mar 17 21%6 Ellicott 116073 9.05 0.35 0.09 1és 33 0.5
Apr 7 282 Cleorinde 140751 6.24 1.17 1.24 1464 211 5.8
Apr 8 & Hebe 14330560 11.11 1.00 0O.10 144 17 0.5
Apr 8 541 Deborah 137784 8.41 0.5%9 0.17 242 31 0.9
Apr 14 15% Remilia 079563 9.40 0.50 ©.09 178 10 0.6
Apr 16 324 Bamberga 079765 8.80 0.50 0.1z 247 15 0.8
Apr 25 22 Kalliope Q58797 8.8%9 0.21 0.07 165 5 0.5
Apr 79 13 Egeria L2 2109 11.2% 0.40 0.03 38 3 0.2
Apr 29 139 Juewa 0%9Lil 7.0 0.50 0.21 251 31 1.0
May 2 185 Eunike 122258 8.09 0.321 0.12 19& 1% 0.7
May 10 173 Ino L4 2753 10.00 0,989 0.16 373 13 1.1
May 13 411 Xanthe 080767 B.62 0.28 0.09 211 12 0.6
May 13 541 Deborah M 178288 9.60 0.50 0,09 142 21 0.5
May 13 545 Messalina 079394 7.70 0.50 0.21 2% 21 1.6
May 28 377 Campania 138532 &6.31 1.21 1.29 2159 442 7.2
Takle 4. Some Priority Events
1997 OCcculting North
Date Object Amer. EACN 1OTR/ES
Mar. 2 Interamnia ®
Mar, & Comet SW-1 bad
Mar. 14 Hale-Bopp b4
Mar. 21 Campania x
Mar. 2 Tiilaki ® ®
Apr. 4 Elisabethsa b4 X
Apr. 7 Clorinde ® s
Apr. 9 Nike X
Apr. 14 ARemilia X
Apr. 16 Bamberga X
Apr. 18 Juewa bs b
Apr. 22 Turandot bad ®
Apr. 25 Kalliope X
Apr., 29 Juewa bie ®
Mavy 2 Eunike X
May 5 Eilchsfeldia 4
May 12 Rosa X b e
May 13 Xanthe b 4
May 13 Picka X b ¢
May 13 Messalina b4 X
May 14 Hohensteina ®
May 22z Eleonora b b4 ®
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the same. | would be interested in investigating the canse.

CCD  astrometry  to uopdate  asterowdal  eccultation
pradictions was described on pages 137 and 158 ol OV vol. 6, no.
7. Astrometric updakes have been distnbuted widely by c-mal, and
havc also been posted on this Web site. An article on the need to
nse GSU version 1.2 data for this work 15 in this issue

Regional charts showing the paths of the asternisked
asteroidal oceultations lor March. April. and May arc given here.
Tables and maps for events later in 1997 will be given m the next
Issug

Notes about Individual Events (March - May):

March 6. Comet SW-1: This is the giant penodic comet
Schwaschmann-Wachmann 1 that 15 tn a nearly circular orbat just
beyond Jupiter's orbit.

March 14, Tygeia: The star is number 271 in Robertson’s Zodiacal
Catalog (7.C.) and is also a wide visual double, STF 173 The
10.2-mag. secondary star 15 2278 away mn position angle (P.A))
204 at will not be occulied by Hygeia as seen from anvwhere on
the Farth.

March 26: The star 1s 7.C. 2812, llerculina may have a farpe
{about 45 km) satellite based on a secondary occultation timed at
two sites during the 1978 June occultation by the asteroid.

Apnl 7. Clorninde: The star s HIR 5866 in the Bright Star Catalog.

April 29, Klcopatra: The two stars are both mag. 11.7, are
separated by only 274 in RA. and have virtualh the same
declination. | would normally dismuss this as a GSC duplicate. the
same star measured from separate plaies. but the two stars have the
same (SC plate number (that 15, they were measured from the
same plate). The pair ts not histed in the Washington Double Star
catalog. [t would be uselul if someone could look at the star(s) in
Virgo and tell us if there is only one star there. or a close pair We
can put the result on [OTA’s asteroidal ocenltation Web <ite

May 2. Funike: The star is BID +97 3361 and has the double star
designation STT 326. The 12.4-mag. secondary is 1774 in P.A.
222 and will not be occulted.

Mayv 13. Messalina: The star may be a close double. according to
a total hinar occultation observed by W.0O. 1 South Atrica on 1932
April 13.

Mayv £4. Buphrosyne: Fdwin Goffin’s prediction used data from
the Guide Star Catalog. which gives the mag. as 6.6, But the star
is in the PPM and has significant motion i declination. The path
computed with the more accurate PPM data misses the Larth's
surface so it is unlikely that an occultation wall be seen. The star
15 also ADS 9280, with the 10.3-mag. sccondary 1278 away in
P.A. 58 1t will not be occulted.

May 15, Mars: The event will probably not be observable. with the

faint star overwhelmed by Mars, which will be about 10,000 tumes
brighter

Mav 28, Campania: The star s ZC 1735 = HR 4591 m
the Bright Star Catalog. 1

PHEMU97 The Campaign of Observation of
Mutuat Oceudtations and Eclipses of the Gahlean

Satellites of Jupiter in 1997*
Jean-Fudes ARLOT
Bureau des longitudes
and
Richard P. Wilds
Heartland Astronomical Rescarch Team

introduction;

ceultations have heen observed around the world for

thousands of years with great interest, because the

information obtained from these events can be derrved
at times, only by such observations. The occullation of stars by
asteroids have been an arca of scientfic interest. The
observations allow us to obtain informanion on the size of the
asteroids. on the nearby material that may be around them, such
ax satellites. and on their positions if the occulted star belongs to
an astrometric catalogue. In facl, occultations may also occur
between objects of the solar system and their observations
provide valuable information. As far back as 1889, 17k,
Barnard uscd an celipse of Tapetus (one of Saturn's moons) by
the rings of Saturn to discover that the Crape Ring of Saturn was
transparcnt. Also. the reader should remember that occultation
obscrvers were the first to discover the rings of Neptune long
bufore the Vovager spacecrall pot 1o that planct. Everyone
knows about the eclipses of the Galilean satellites by the shadow
of Jupiter. The cehipses of the Galilean satellites were
extensively observed at the beginning of the 20th century n
order Lo provide obscrved astrometnic positions of the satcHites.
i Infortunately. the atmosphere of Jupiter refracts the hght rays,
disturbing the observations and decreasing their astrometric
AcCuracy.

However, another type of event, the muiual celipses
and occultations of Japiter's moons, may occur between the
sateltites themselves because of the configuration of their orbts
Fuery six vears. the Harth and the Sun will go through the
common orbital plane of the satellites and during a onc year
puriod events will ocour. These events are very easy 1o obsene
hecause the satellites are bright (around magnitude 5) and
because the light flux drop during an event 1s sullicient for casy
obscrvations. Morcover. these events are usually only a fow
minutes long and that limits the amount of data to be recorded. [t
15 not loo long and 1t is not too short.

The observations of such cvents started only twenty
years ago for two reasons: first. fast photoclectne photometers
became available and second. the prediction of such events
became easier. thanks to compulers.
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The mutual events:

As mentioned betore. the colipses by Jupiter are biased
by the atmosphere of Jupiter but the mutual events are not.
hecause the satellites have no atmosphere. So. the accuracy of
the light curves obtained 1s better and the astrometne aceuracy
of the mutual events is
better than those of any other kind of event. Also. the accuracy
of the observations should be increased with the use of
sophisticated models of the events.

Before explaining what will be dedused from these
observations, let's describe these events which imply objects
with apparcnl disks of one second ot arc which do not look like
stars,

The oceultation of a satellite by another witl imply the
decrease of the light flux received from the satellites. The shape
of the light curve will depend on the relative positions of the
satellites. on the phase angle and on the nature of the surface off
the occulted satellite. The analysis of the light curve will permit
us to determine the relative positions of the two satellites and to
get information about the surface of the coculted satellite.

During an celipse. a satellite wilt go through the
shadow cone (mmbra or penumbra) of another satellite leading to
a decrease of the light flux. Such events may be partial. annular
or total such as with occultations. Note that the hght flux must
be measured in reterence to the Universal Time to a precision of
onc or two tenths of a second of time. This is absolutely
neeessary in order (o link all the observations together.

As shown by the examples of observations in Trgure 1.
the light curves are made of points which must sample the event

for the long cvents (one hour long) where one point every one or
two seconds is sufficient.

On the figures. several types of light curves are shown,
The points correspond to the observation and the curves to the
model of the event. The first event is a very Faint one with a
small magnitude drop of about five hundredths ot a magmuude
The noisc of the light curve depends on the sky and also on the
integrating time of the receptor. Some light curves are not
symmetrical and this 1s also an important pece of mformation
concerning the surfaces of the satellies.

It us now come back to the satellites themsehves. The
Pioncer. Vovaper and Galileo space probes provided us pictures
of the surface of the satellites which show the diversity of the
ground: volcanoes on lo. ice and dust on the other satellites. This
explains (hat the shape of the light curves may vary from one
cvent to another.

The scientific value of the observations of the mutual cvents:

The first goal is to deternine the relative positions of
the satellites at the time of an cvent with a high aceuracy which
may reach ten kilometers by observing mutual cvents. when
direct astrometric observations reach only an accuracy of three
hundred kilometers. Sceond. we wish to improve our knowledge

of the surface of the satellites thanks to the analvsis of the shape
of the light curves. These two goals are itterdependent: we need
1o know the surtaces of the satellites 1o get more accurate
positions. and we need relative positions to analyze the light
curves and deduce surface paramclters,

T'he highly accurate astrometric data 15 necessary to
improve our knowledge of the dynamics of the motion of the
Cialilean satellites and to vnderstand the cvolution of the Jovian
system which looks like a small solar system. We suspect an
aceeleration in the motion of the satellite lo. but we need to
measure it. Only very accurate astrometric observations may
help us in that purposc. When analvzing the light curve mn order
to determine the relative positions of the satellites, we introduce
parameters desceribing the surfaces. These parameters,
determined in several wavelengths, provide information on the
surfaces of the satcllites: net only on the large features as seen
by the space probes, but also on the granulanty of the dust at the
surtace of the satellites. This is all due to the analysis of the
reticction of the light. We would like to give the example of lo:
the space probes have shown that the voleanocs are bright at 3.8
microns. [n 1991 we observed an oceultation of lo at this
wavelength and the Tight curve permitted the measure of the flux
and the position of the volcanoes T.oki and Pele. This shows the
value of the ocenliation method which may also be apphied to the
four satellites in other spectral bands. The observer should keep
m mind the makeup of cach sateltite: J1 {lo) - Sulfur
Compounds. J2 (lurope) - Tee, J3 (Ganymede) - lcc and
Carbonous material. 14 (Callisto) - lee and Carbonous materal
To is not the only sateilite on which interesting spectral
information may be obtained. Ganvimede, n particular, has a
number of bright spots. but cach of the satcllites needs addimonal
awploration by occultation observers. The general speotral
readings. however. would be in regions farther to the red than
the 3.8 microns used on lo's voleanoes.

The observatons

et us now come to the making of the observations.
First, it is important (o understand that a small telescope with a
twenty cenlimeters aperture 15 sufficient thanks to the brightness
of the saiellites as shown by the light curves obtained by amateur
astrononiers m 1985 and 1991, However. it a narrow filter 1s
used. then a larger lescope will be necessary. This ts because
we need more than one peint per second of time tor the light
curve. But. if the sceing 15 very good with a high signal to notse
rato, then a smaller telescope may be uscd.

Concerning the receptor, the choice will be made i
order to get enough points for the hight curve. More than one
poiat per sceond of time 15 necessary. Photometers were
commonly used, but fast CCH's and video cameras may be used
associated with a long tocus telescope m order to have a narrow
ficld and (o separate the satellites. 10'TA members have had
much suceess in video recording short-lived. but active. cvents
with the time. in UTC, recorded with the event on the tape. The
time can cither be recorded on sereen at the time of the
recording of the event, or a video time mscrtion device van be
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tfull color image available at hup: - opostte. stsci.edw pubinfo gif GalSai gif)
This image was created with suppor! to Space Telescope Science Institute, operated by the Association of Universities for Research
in Astronomy, Inc., from NASA contract NAAS3-26333 and is reproduced with permission from AURASTScl. The color images can
also be seen in the March 1997 Sky & Telescope pages I8-35.
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OCCULTATION DE 10 PAR EUROPE
20 Février 1991 (ESO) - 3.8 pm

Magnitudes

skt e

J.45 35 155 16

L]
o]

Provided by the Bureau des longitudes
(ompare the locations of the volcanoes on this diagram 1o the labeled NANA image of lo shown earlier.
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used as long as the UTC signal 1s clearly recorded on the audio
scetion of the tape. Tn any event, however, the tune must be on
the tape to 0.1 seconds accuracy betore it is sent to the Burcao
des longitudes.  Note that some hight curves may be recorded
even during twilight. I the event is long. we need to record the
skv background several times during the event. In the case of a
liht curve made with increasing absorption. a reference ohject
should be recorded. But it may appear that the absorption comes
from small clouds The use of two dimensional receptors, such
as CCDs or video cameras, may allow the observation of cvents
in very poor conditions. If the sky background. the reference
object and the occulted satellite are observed simultancously,
then the figures show that observations may be made during
poor conditions. This is shown by an observation made near
Paris during twilight through clouds and one also through clouds
at Observatoire de Haute-Provence. The minimum ts well
determined afier treatment and reduction.

Some errors arc to be avoided. and we have 1o be
aware of some important ponts to be sure to obtain usable
obscrvations:

- identify with ceriainty the satellites to be observed by using
software downloaded from the fip site below or by using other
software, such as Guide v5.0. A sample of an early event is
shown on the next page (Jupiter has four satellites that look very
similar through a telescope)

- prepare the observation and start observing in advance in order
to avoid surpriscs

- make calibrations before the observation of the event since it
may rain after the event

- try to observe even in difTicult conditions (small clouds,
twilight. . . )

- take into account the proper motion of the satellites maindy
dunng a long event and the possibility of Jupiter coming into the
ficld

- be sure of the time scale which must be related to the UITC at
less than one tenth.of a second of time.

The PHEEMUY7 campaign:

The 1997 events ocenr when the Jovian declination of
the Farth and the Sun are small from Apnil to November,
Fortunately. the opposition between Jupiter and the Sun will
allow us 1o obscerve the maximum number of events.

We need a network of observers for two reasons:

- first, an event oceurs only one time, and several obscrvers
should try to obscrve in order to get at least one hight carve:
clouds may arrive and everything can happen to prevent the
observation. The majonty of observations in 1991 made by
members of HART were the only observations made of the
events bemng observed. This was the case expenienced many
tunes by other observing teams throughout the world

- second. a selected cvent is observable only from a sclected arca
on Farth, so that the network must be worldwide. During the
previous campaigns, observations were made worldwide, but

Lt
td
=]

not enough since we were not able to observe all events. In
1985. we observed one third of the cvents. [n 1991, we
observed half of them So, we encourage observers to jomn us for
this campaign of observations 1 order to obscrve almost all the
cvents.

*'Tus article was liest presented by Dr. LE. Arlot of the Bureau
des longitudes at ESOP XV Conference. Berlin August 1996.

Data are available on the ftp server of Bureau des longitades,
and nformation is available at the following addresses:

fip bdl fr/pub/ephenysatel/phemuy7/

http://www. bdl.fr

arlovabdl fr

JLE. Arlot

Bureau des longitudes

URA 707 DU CNRS

77. avenmie Denfert-Rocherean
F-75014 Pans, FRANCE

A workshop will be organized in Catania, Italy on March 4-6,
1997 in order to prepare the campaign and to sec how to
improve the techniques of obscrvation.

Richard P. Wilds, Rescarch Coordinator
Heartland Astronomical Research Team
P.0. Box 3938, Topeka, Kansas 66604-6938 [JSA
[arkMatter-at-HAR T/ Worldnet att.net
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(This is a printout from Cuide v5.0 by Project Pluto.)
The printout shows the Jovian moon Callisto being occulted by the Jovian moon Gamymede on 21 May 1997, The field is made
maore interesting by the passage of the Asteroid 2554 named after Lowell Observatory astronomer Brian Skiff.
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Occultations during the Deep Partial Lunar Eclipse
of 1997 March 24
Fherhard Ricde! and David W Dnnham

n Sunday mght-Monday morning, March 23-24 the

Moon will dive deephy into the Farth™s shadow, as shown

on pages 82 and 83 of the March ssue of N3 b
Telescope. as well as i many othier publhications. But none of these
meation ocenltations during this ceiipse, and that i almost alnpht
this tinie. sifce the Moon s passing over a sparse part of wostan
Virgo Only a few relatvely tamt stars will be covered. and their
ocenltations wilt be ditticult te observe due 1o glare from the part
of the Moon that will remam outside the wnrbra. 1 he brightest stars
acctlted are 7 6-map. SAO F3B013 (visible trom Namibia
Angola. and part of the Atlantic Occan) and Z.C 1700 (visible
from Mexieo. Central America. and northwestern South Amcrica)
The “best” occultations {we use that 1 a relalive sense smoe nou
ol them will be reat casy 1o observe) will be sonthern-limit prazes
that will be decpest in the Farth's shadow. All such grazes from the
X794t catalog arc shown on the map that ix keyed to the table
below, SAQ 138613 may be a close double. with compenent
magnitudes 82 and 8.5 separated by about 072, accordmg to
observations of a graze observed at Indian Town. FL. by Harold
Povenniire on 1968 Nov. 16th and reported m OV vol 6.no 5, p.
45 Simlarly. SAO 1811 may
approsimately cqual 10th-mag. components, based on a “gradoal”
disappearance reported by R Tnoes e South Afrea on 1922 July
28th. Z.C. 1760 is a wade visual double with o L0.3-mag,
companion 367 away 1 P.A. 50 Two prazes of 9th-mag. slars
(SAO E3R063 and 38662) will prodice observable grazes mthe
southwestern VS AL near San Vepas.
Albuquerque. south of Dallas. and noar Lafavete, LA, and ova
Los Angeles and near Phoenix. Tucson. I'] Paso, and San Antono
The grase of X31837
Minncapehis, and near Milwaukee, Toleda, and Frederichsburg

be a close double wih

Francisco.  Las

respectively. 10 7-mag north ol

AL will be quite difticult due o the tumtoess of the star €0

course. 4 polar diameter rucasurament will oot he possible mincy
sorthern-limit grazes can’t be vbserved, Predictions of a few
couitltations (of SAOY stars only, computed winh OCCULT version
Tin for selected cities around  the world appear on Byron
Soulsby s Web page {sec po 139, and he will gencrate local
pradictions upon reguest by c-madl. 1 e permits. Duaham will

vy 1o produce a view of the ticld for this colipse showing tracks of

the Moon™s center tor differcut mmaor cities. and maybe some
tables of the better oceultations. for including on the sky net lome
page. but this ctfort will have low prmniy

Southern Limits, March Eclipse Occultations

jefe USNO SACPPM [ MR #3NL W.U.T. LONG LAT
1 X iBl196 13BESE 8.5 100 3 23.7 111 -27
2 X 18191 1386%4 8.0 1008 3 24.5 97 12
3 ¥ 18112 138613X 7.6 &4E 3 26.3 24 -19
4 X 1B2"7  118R6K2 8.9 &1F 13 X9.4 130 35
5 2ZC 1750 138618 B.9 62E 3 29.6 31 -3
6 X 18203 138663 9.0 5H6E 3 33 .7 130 39

¥* 18114 138615K 9 0D 64E 3 35.0 24 -19

8 X 18170 13B646 9.1 62E 3 37.0 70 5

9 X 18161 13B642 9.0 62E 3 37.3 64 1

10 ZC 1760 13B670C 7.6 SQ0E 3 37.7 135 15
11 X 18162 P178713 9.8 69E 4 2.7 56 49
12 X 18204 pP178727 9.8 69E 4 5.5 93 1
13 X 18167 P178714 9.8 63E 4 7.8 60 10
14 ¥ 18149 P178709 10.0 71E 4 8.7 25 57
1% X 34857 P70569% 10.7 3% 4 9.9 39 47
16 X 18179 pP178B719 9.9 67E 4 10.3 73 23
17 X 34877 P705700 16.7 38E 4 10.3 10% 32
18 X 18185 PL7B720 9.9 &7E 4 10.4 78 1B
1% X 34818 P705698 10 6 H5KE 4 13.7 46 26
20 X 18201 P178724D 10.0 63%E 4 14.2 89 4
21 X 18178 P178718 10.0 64E 4 15.4 &9 -~16
22 X 1823% P178737 10.0 BE 4 33.2 144 36

The 1996 IOTA Annual Meeting
Rocky Harper

lie anuval mecting of KTA was held December 7. 1996 1n

the new bunar and Planctary lostiinte in Houston, Texas.

The meeting was held in the Fless room. which provides a
wonderful mtertace o the surrounding woods. 'Fhroughout the day
we were frequently vistted by several deer as they came and pesred
through the windows. Memburs present were President David
Dunham. Wayne Warren from Marvland, and Paul Maley, Wavne
Hutchinson, Richard Nugent. Tyon Palmer, and Rocky Harper
lrom the Houston arca. Also attending were a few members from
the ISCAS (Jolmson Space Center Asiroponucal Socicty). The
aceultation of a 9.6 GSC star by 22 Kalliope was 1o take place
around 930 pm. that evenng locally and a possible expedition
was planned

't he business mecting was called to order by President
Dyavid Dunhans at 9:16 am. Central Standard Time. He presented
4 financaal report from the 1 reasurers. At present [OTA 1510 good
shape but the 1OTA Observer's Manuat hasu't been printed or
maited vet. There are 225 members and 35 others that enly
anbseribe to the Oveultation Newsletter. There was a discussion ou
how we could reduce cost. One way would be to e-mail the
Newsictier to people whao could recerve 1t or put it on a Web page
It was potnied out that thore is some dilliculty m resolving and
printing finder charts m this manner. Wayne Warren, who
co-authored the manual with the Dunbhams. would hike to know
whether we wand # i Microsoft Word or maybe in a PDF
i Portable Document Format). To view or print a P} document
requires Adobe Acrobat Reader which can be downloaded free.
Fic two current Web sites were discussed. David Dunham spoke
ol the desire 1o have several regional web siies linked to one
domant. This central domazin would be hoked to many others hke
T owvel Observatory . weather sites. satelite photos and other web
mages usctul to observers.

David Dusham began a diseussion concerning future
mectings. Since 1OTA 15 meorporated i Texas the busimess
mectings must be held here s st true, as Rickard Nugent
found oot after the mecting; see TOTA News|. 1t was suggested
that the next annual meeting be held in Dallas. This would be
casicr for many other members outstde Texas, The Astrononucal
[ caguc 15 holding its S0ik
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Anmiversary Convention at Copper Mountain Ski Resort in
Colorado on July 1-6. 1997, They are interested in [OTA having
amecting during this time. The location 1s YO0 and will be held
around new moon. Another possible mecting could be hield in
conjunction with the July 29. 1997 spectacular graze of Aldcbharan
somewhcere in the western LS Paul Maley also suggested thal
TOTA/US join with [OTA/ES tor thelr meeting i Scpiember m
Cambridge [but now clsewhere i the UK . according (o the latest
mformation from TOTA/ES: this is very unhikely for the 1O TA/US
meeting | or have a joint mecting in northern Turkey around the
August 11, 1999 total solar ecclipse. Last but not least. a muecting
might be held in the northeast 115, m comunction with the near full
moon graze of Saturn on November 11, 1997 [this 1s no longer
being considered]. A motion was made and exeepied (o adjourn the
business meeting at 121 am.

Wayne Warren started the technical mecting oft by
discussing the changes that are about to oceur convening star
catalogues. e first described the Hlipparcos space astrometry
mission and its mpact on [OTA. The accuracy of star positions.
distances. and proper motions have taken an extraordinary leap
forward with the data returned by ipparcos. The final Hipparcos
Catalopuc will contain 118.000 stars with 1 mulharcsee level
astromietry and the final Tycho Catalogue will have more than one
million stars with 20-30 milltarcsec astrometry and two-color
photometry. The two catalogucs will be available in June or July.
There is another space-based astrometry nission 1n the plannmg.
‘The Furopean Space Agency is planming on launching something
called GAIA  (Global  Astrometnie  Interferometer  for
Astrophysics). At the earliest the launch will take place in 2004,
GAIA, it its present fors, 15 estunated 1o fead 1o positions. annual
proper motions, and parallaxes of some 30 nullion objects,
complete to about V=15 mag. with an accuracy ol better than 10

micro arcsee, along with multi-color multi-cpoch photomietry of

each object. Many millions ol fainter objects, as Gant as 20 mag,
would also be measurable with somewhat lower accuracy . David
Dunham said a new comprehensive star catalog for [OFA use were
planned with the Hipparcos and Tycho catalogues  The
implications are cnormous. All of the observed asterod
oceultations {over 100 now) could be re-reduced giving better
positions. Future occultations of asteroids would notl need last
minule astrometry: instead, the orbit conld be updated accurately
coough weeks or even months in advance. apeditions conld be
organized much carlier. And as Wayne Warren pamicd ont. with
engoing improvenents in the lunar profile combuned with the new
star catalogues. grase shifis will be practically chunmated. Wavne
also told everyone about the new USNO program o measure star
positions and motions using the photographic plates obtamed at the
Palomar Observatory in the 1950's and the 1990 This will
provide a catalog of over 500 millions stars with very aceuraic
positions and motions. referred to the posittons of the distant
quasars, A very large and very precise plate measuring machme
has been constructed for that purposc in Flagstalt, Artzona.
David Dunham contintied the discussion of the advances
of technology as it pertains to 10TA. Radar astronomy will soon
have a more powerful tool to observe asteroids when the new

Ciregorian Upgrade at the Arccibo Observatory in Puerto Rico 1s
completed next year. The Planctary Radar transmitter 15 bemg
upgraded to onc million watts of transmiticd power. Currently.
Arccibo can barely skim the main belt's inner edge, bul the
upgraded telescope will have access to asteroids throughout the
belt. The resolution is good enough to detect a steel goll ball on the
moon. This telescope should clear up the Hereulina satellite
controversy {sce (2N vol 6, no. 15 p. 151).

DGPS: Next, Paul Maley described DGPS measurements tahen
during the JSCAS/ 1OTA expedition lo Venerugla in September.
Tle along with members 1Lyan Palmer. Richard Nugent and Becky
Schultz of the JISCAS were attempting to improve the polar
diameter of the moon by observing the graze of Z.C. 35 during a
total hmar cchpse. Paul explained his "Base site - rover” system
with two GPS receivers generousty loaned by ‘Trimble Navigation.
Onc problem that was pointed out is obtaining accurate coordinate.
when returning to sites afler observations.  [f oo much time has
passed, (Be arca reference points may change considerably. Tn this
case, the observer should take several photographs of the site and
geoeral surrounding before leaving 10 adequately record the
position. H was also mentioned that to create a one meter base site
i remote areas like the Amazon an observer would need two GPS
receivers and a Personal Computer. One GPS recciver would
record signals uatil it filled its memory with data. Then it would
have to download 1ts contents to a P.C. To avoid a break in
reeciving, the sceond GPS receiver would be used while the first
was downloading. This overlapping procedure would have to
continue for 29 hours. Next, Wayne Warren speculated on the
possible future use of the GLONASS satellile system of Russia.
Flie results from that system are morc accurate since il is not
purposely degraded by Selective Avatlabihity (S/A), but curremt
GLONASS receivers are much more expensive than GPS
receivers. By the time suntable inexpensive GLONASS recervers
are available, the GPS S/A might be lurned off. since there is a
federal guidelie to do that within a couple of vears.

Lunar Grazes: David Dunham discussed Dictmar Barmer and
Remhold Bichner's project to derive lunar profiles  from
occullation observers. e also talked about using past
obscrvations of grazes as an aid to future ones involving the same
star. [l described this process as used 1n the spectacular grazing
occultation of &' Tauri. video recorded by Tom Campbell in
Florida. Tom changed his location based on David's calculation
usmg Mitsuru Séma’s reduction profile of a graze of the same star
that was observed in lurope months carher. The change was a
pood vne as it produced 14 events. The April 21, 1996 &' Taun
grase was also observed by a six station expedition led by Harold
Povenmire. The same technique was used for the 6 Leonis graze
that was obscrved on April 26, 1996 in Texas and Orcpon. Wavne
Hutchinson. graze coordinator for the South West US| questioned
how regional computors would know when a star had been
previously grazod. A plan is to be put into eftect. whereby Richard
Wilds and David Dunham will coordinate the effort.
Commumeation via e-mail should help in this matter. Bul as
Wavue Warren remarked again, this becomes a moot point when
the Hipparcos and 1'vcho star catalogs come into play. he series
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of occultanions of’ Aldebaran continue with the last one occurring
on I'cbruany 14, 2000,

Astervidal Occultations: David next reviewed recent asteroidal
occultations. An excellont observation of (93) Mincrva occuliing
an ®.8 magnitude star was video recorded by two Japanese
observers on November 25, 1996 Thev also  obtained
photoclectric data on this event. Two weeks carlier. Richard
Miles, of Cheshire. England, observed  the oceultation of an 11th
magnitude (GSC star by (892) Seehgeria. Richard now Tolds the
distinction of being the tirst person (o see an asteroidal oceultation
that oceurred in the UK. The Japanese alse had success cadlier in
the vear when they observed an occultation of SACQ 79988 by (14)
Irene on January 24, 1996, A few days later, on January 29,
French and Belgium observers witnessed an occultation of a star
by (%93 Leopoldina. The final observation discussed was the (27)
Euterpe event of October 9, 1993, Nine stations in Arizona, Now
Mexico. and Texas pot very good resulis. The success proved how
valuable clectronic mail is when new astrometry changes the
shadow path.

A1 12:30 pm David made a guick call to 10TA central
where s wile Joan was receiving updated astrometry for the
asteroidal occullation by (22) Kalliope,  After getting the
wformation we all headed over to a locat cafetena to have lunch.
Alter eating. David began crunching the numbers on his laptop
compuier while the rest of us carried on an imformal discussion. In
a tew minutes David announced that the path had shufted far to the
north several bundred miles. We then headed back to the LPT tor
the alternoon session of the mecting. Before starting David made
several calls to alert observers i the new path.

At 2:15 pom the discussion centered on the September
27. 1996 tota) tupar celipse and the grase of 7C 35 Paul Males
showed a video of hix expedifion lo Venesuela, Unfortunately
Clouds moved m before totality and the grase was missed: however
they did seo the last part of the cclipse. [David mentioned thal
Richard Wilds and Craig McManus obtained good video of the 7€
35 porthern-liit graze in Towa. Before moving on to the 1997
avents, David described 3 upeonung 1996 asterondal occullations:
I'he first was the occultation of Pt Arictis by (975) Perseverantia
and later two events by (704) Interamnia. Next year looks good
for 118, observers. On June 10th (170) Mana will occult 2 6.2
mag. star. September 16th (906) Repsolda occults a 5.6 mag. star
and the best one ol the vear oceurs December 4th when (105
Artetnis occults a 6.0 mag. star. There will be a 7.8 magnitude
drop on the Repsolda event. Nine grazes of Aldebaran will oceur
m 1997 with several bemg visible to the naked cye. Saturn will be
occuliad by the moon frve times next vear. Also Jupiter and Venus
will oceult stars in 1997 On November 13, 1997 Jupiter will
cover a 0. l-magnitude star.
Tupiter'< Galitean satelhies begin i 1997,

Solar Eclipses: Paul Maley showed a video of his tnip o the
islands of Aruba and Curacao where he and Lyon Palmer scouted
out vbserving sites for the Febrary 26. 1998 total solar eclipse.
He also talked about his upcoming adventurous trip to Mongoha
for the March 9. 1997 total solar eclipse. The February 16, 1999
annnlar solar cchpsc in Austrabia and the August 11, 1999 total

Also.  the mutual phenomena of

solar celipse in Furope were also disenssed.  The techmgues for
observing Baily's beads were compared. There was a suggestion
10 have two observers at one site with one video taping and the
other visually timing the event. Also should a person usc high or
low resolution?  Finally. differcat fifters and camcorders were
mentioned. [t was noted by David Dunham that there are stil a lot
of data that needs to be reduced from past observations. The hope
was that sometime in the future a proposal could be submitted to
get funding o help in this malter.

The rest of the afternoon was spent watching graszc
videos, First was the outstanding video of the spectacular graze of
delta Tauri by Tom Campbell. We also saw another nice graze of
Spica taken on November 29, 1994 in Japan. At 5:00 p.m. we
were required (o leave the TPT. It was good to see everyone again,
The weather was pertect m §louston so the plan was to observe the
(22) Kallrope appulse later that mght. |Observations were made at
sites many Kilometers north and south of flouston. but no
occultation oceurred. as expected from the updated astromctry.
Dunham knows ol no observations that were made of that
occultation]. 1

IOTA Annual Financial Report
Craig A. and Tern A McManus

Cash Flow Report
12/01/95% Through 11/30/9%

Category/Description Amount
Income
Full Memberships &, 110.0U
Gifts from Members 230.00
Tnterest on Checking Loe .83
ON Subscription Only 1,225.00
Occult Program 2.0
CN BRack Issues €2.5¢0
Sale of TOTA Ttems 5.0
TOTAL Income 7,751,442
Expenses
Ast. & Graze Supplements T65.14
Credit Card Costs 143.3¢
Fmail 206.20
Mailing Costs All 2,154,118
isc Printing 139.45%
Newsletter Only 1,585.0u
Office Expenses 147.26
other expenses 30.00
TOTAL Expenses 5,150.59
NE'T [ncoms 2,e00.84
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An Evans Graze Event at Manzanita Observatory

1990 August
Richard . Wilds
Termm A McManus

ccultation observations in Kansas were very sucoessfol in

1990, We observed 19 grazes, possibly discovered threc

new double stars, observed total occuitattons to 13th
magnitude, and were able to time grases as fant as 9.4 magutude
Our most mteresting event. however, was not in Kansas but was
the irip that three Kansas astronomers took 1o Manzanita
Observatory of the Twrra Astronomucal Institnte m southern
California, U/SA.

The story ot this trip began scveral vears ago. | {Richard)
had been piving a large number of talks on astronomy - 1o local
clubs, to the Astronomical League, and to my local church. |
receivad a call [rom an astronomy group in southern Califoruia
talk to them about "Dark Nehulac.” In February of 1988 T gave
my presentation. Of course, T could not aveid talking about grases.
I was invited to come back to give a presentation on grazes. |
asked Don Stotz, from Dallas, if e wounld jown me. The two of us
(lew to California in August 1988, We gave our talk on prazing
occultations including the rescarch and discoveries 10T A had o its
cradit. Our contact, Norman Butler, also shared with us that ther
group was buildg a 48" telescope. Te ashed me if T wanted to
use 1t [ thought a long time. nearly a tenth of a sceond. and said,
"YLESH"

I worked up a ten dayv observing schedule for Augus
1989 which was when the observatory was to be finished  There
were delays. We had to wait. | rebuidt our program for Angust
1990, but this meant that Don Stotr could not make the trip. 1
asked fellow Kansas observers Gary Hug, an mstrusnent specialist,
and Charles Baker, a computer specialist, 1f they would M 1o
Catlilornia for ten days i August. They agreed.

‘The 199 program had three objectives:

1. Image NGO 6822 and locate more dark
nebulae than the 11 already known

2. Conduct an occultation run down to 151
magnitnde similar to those done at McDonald Obscrvatony by e
David 8. Evans (not the same Fvans ax the prediction programs)

3. Survey Taint reflechon nebulac and dark
nebulae to review the evidence of light variations over ime

NGC 6822 would be imaped by a [ynx compuler
controtled CCT an both red and buce light. The Moe heht would
then be subtracted from the red hght by a program written by
Charles Baker. The remaining image would be the arcas of dark
nebulae.

The occultation run would use 4 spectalized. low light
CCD camera of 0.5 lux on the 48" telescope.  Additionally, 1
discovered a 9th magnitude grazmyg occultation of SAO 078009
that would be occrurring right over the Observatory. We would try
for that at the same time.

The survey of faint reflection nebolae would be done with
the same Lynx computer controlled CCH in both red and bluc.
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The results could then be compared to carlier views of the nebulac
on the Palomar Observatory Sky Survey.  There have been a
number of variable reflection nebulae found (o date, with the most
famous bemg Hubble's Vanable Nebula

Upon arrrving. we tound the 43" was down and could not
be repaired in time for our use. Unbeknown to vs, Murphy had
invited himscll along for the fun! Fhis lefl the 9th magninde graze
as the one project we might still accomplish. 1 found thus graze on
otr LISNO Evans Total Oceattatrion Predictions. sing the Craze
Nearby (Straght | me) tormulae m the predichons. T found that the
limuit line ran about a half mile north of the Observatory. Where
were the moon's limb teatures in relation to the it tne? 1 called
Walter Morgan. the computor for the California region, and asked
for graze predictions for the star and for a lunar profile. The star
was loo faint for the graze program. Murphy!! | scarched the
other predictions for grazes that night and found one for the sane
time af the same Watts angle but for a different star a hundred
nules away. | asked Walter Morgan 1o send that onc. Tt was a
pertiect maich to the predicted profile [ had already drawn by hand
from e old Watts Charts (1), ({'oday onc¢ can predict such faing
graszes by using OCCULT by David Herald, Tlus can be extended
to even famter magnitades during & lunae cchpse if the computor
uses the origmal Flubble Croide Star Catalog Version 1.1 from
NASA.Y The prolile showed that the lunar himb shifted about a
halt nule south, right on us. This was good because the profile also
showed that the praze arca was just once thin platean. At this ime
though. prarse leaders were (o factor in an additional south <hift
giving us a miss at the Observatory. Our Kansas graze tecam had

just finishad a praze in Hubbell, Nebraska and found that there

were nol any south shifts at that time. We decided to stay at the
Ob<crvatory and observe the graze from there.

he night of Auvgust 16, 1990 was beautifuliy ¢lear. 1had
borrowvied an 8" Celestron and bad the star. SAQ 078009, crossing
the terminator. | called out ten events! | am surc | had actually
seen 14 events, but six events were only partial views of the star,
so {ainl that 1 did not call four of them until it was too late to gel
good timings. | had scen the 9th magmitude star have four clean
disappearances and four clean reappearances with one 10th
magnitude tlash, Fhere were two more flashes of 11 th magaitude
to 121 magnitude. but the 8" could just barcly pull such famt
flashes into view. These faint flashes were apparently caused by
the lunar limb allowing only part of the star's unage ito my field
of view  Oh! If ) could only have had the 48" 10 have videotaped
this grarse

Omce the tape was reduced and grazing clements were
compiled. [ passed the information 10 'l ern MeManus who used
the data to draw the pictonial reduction, | (Terr) used the Watts
Charts (1) 10 draw the expected profile. then used the Graze
Ilemenis Table from the TTSNGO (2) 10 plot the desappearances and
reappearances. The exciting time along the plateau can be seen on
the Pictonal Reduction between Walts Angles 357 - 355 The
unreported faint flashes came around Watts Angle 3558

Perhaps the fiture is now open o us to use our modern
technologies and our large telescopes to observe tamter graszes
more otten. These events happen all the time. We wonder how
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many are simply being missed through lack of knowledge or
willingness to take a risk on an "impossible” graze.

1. Watts, C. B., The Marginal Zone of the Moon, Nautical
Almanac Office, US Naval Observatory, Washington, D.C., 1963.
2. Graze Flements, Version -80J-, Nautical Almanac Office, US
Naval Observatory, Washington, D). C.. (These are now obtained
from Dr. Soma in Japan.} 1
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Be Aggressive with E-mail and the Web
David W. Dunham

oxt of you are all too aware of mmportant asicroidal and
grasing occullations 1w your arca being pourty observed
rclative to the available astronomical resources. On
Sunday morning. Jannary 19th. an Aldcbaran praze path crosscd
Boston. Massachusetts. a metropolitan arca with at lcast 400
professional and amateur astronomers. yet as bar as | know. only
one of them tried to obscerve the graze. The one attempt was
response 10 an c-matl message that [ distributed to a few observers
there a couple of days before the event. Te observed ten cvents
from his home in suburban Bedford. but madce no tinmgs when his
tape recorder stopped in the cold {maybe he should have consulted
our cold weather tips on 10OTA’s skv.net Web page). In another
cxample on January 31st, a good graze of a 6th-mag. star by the
last-quarter Moon passed over New Orleans. Lousiana. but [ think
that nobody there was even aware of il
Ax the maps on pages 293 and 294 of the last ON show,
opportunitics 1o observe grazes of Aldebaran are not that frequent
within 100 miles of a given location: to have one pass over a major
metropolitan area when the sKy s clear 1s certanly a rare treat. But
now with so many observers online, it should be possible to reach

more of them in a timely fashion to obtain more obscervations. 11

vou have ¢-mail. please colleet and add to vour address dircctony
the c-mail addresses of as many potential observers as vou can in
your metropalitan area, and in other citics 1n yvour region Many
astronomy clubs now have home pages on the Web where they hst
member e-mail addresses. and these arc also given more now in
club newsletters and rosters. The membership directony of te
American Astronomical Socicly 5 a rich source of c-mail
addresses of members (a geographical index s most helpful). and
of mstitutions in North Amenca and around the world (there are
members inoover 50 countrics). Pay attention m particalar to
obscrvers in outlying arcas that could sigmticantly broaden the
coverage for asteroidal occultations. When you talk to observers by
telephone or at mectings, ask them for their e-mail address. or that
of a friend, if they don't already have one. Prime trem tor potential
asteroidal occultations and good grazes in the arca one or wo
waeeks in advance. and perhaps provide a summary List for at least
a couple of months in advance. Point out to them that they are not
getting the full value of their telescope if they do not make room in
their busy schedule for mieresting ocounltations. and they can plan
to get caught up on other less time-critical work 1l the weather
cancels the cvent, which will often be the case 1 most arcas. Then,
if the chances for clear sky are good, distribule more detatled
mformation one or two days in advance. Also, vou can pul grasze
maps and finder charts for asteroidal events on cither a local or on
IOTA's Web page. | have used IOTA™s Web page. located
Kansas. to help considerably with local grazes here m Mars land.
You can  make arrapgements  with Rob  Robinson
(robinsonfasky.net, phone +1-913-422-1280) to fax a map
showing a graze path and mecting place dircctly 1o his PC tor
placing on lOTA’s Web page. Maps sutable for faxing can be
made by Xeroxing, for example. a 1:250.000-scale or 1:100.000-

scale topographic map of the arca with the path plotted: uscful
maps can also he produced (in the USA) with software MapFExpert
or Street Atlas USA | or possibly at the map Web site (see below).
When you distribute an expedition announcement by c-mail. please
copy 1o Robinson so he can place 1t on the Web; we have way too
few announcements about planned expeditions there.

My own e-mail address directory hax a few hundred
addresses. arranged geographically. but the explosion m ¢-mail
acorss makes it impossible for me to reach all potential observers.
[ have a collection of 1:250.000-scale maps covering most ol the
UISA and part of Canada, so I can plot the paths of some grazes on
them and have put a few on the Web, such as for the Aldebaran
graze near Scattle, Washington, last October. But T can do this for
only a few of the very best events. 1 need help from local and
regional [OTA coordinators to collect e-mail addresses for as many
polential observers as possible, so they can pass on the asterowdal
occultation update notices that 1 distribute. Also. | recommend
buying 1:250.000-scale maps covering your whole State or region,
perhaps for a distance of 300 km. so you can identily good graze
possibilitics  your and ncighboring repions, and distribute
appropriatc inlormation about them. Go out and pester as many
observers as possible in your region; maybe more of them will start
getting more value out of their telescope. 1

Web Sites for IOTA
[David W. Dunham

vervone seems to have thear hist of favoriic Web sites,

Below | List several that [ think will be of mterest to ON

readers. 1f vou know of other good sites that might be of
inferest 1o other readers, please let me know about them.

Occultation sites:

IOTA Lunar Occultations and Echpses
huttp:/Awww sky . net/~robinson/iotandx . htm

10T A Asteroidal and Planetary Occultations
lutp:/Awww anomalics.comviota/splash htm

1OTA/AS asteroidal occuliations and other news
Littp /Awww unmi-sicgen.de/~uastro/#iota

Furopean Asteroidal Oceultation Network
http /v ww xcom.ivVeana/EAON

Oceultations by Solar System Objects (mainly oceultations of stars
by major plancts and satellites, lmked from TOTA's asteroidal site:
http //tdc-www harvard.edu:80/0ccultations/

Lowell Obs. planclary/asterondal occultation site. lmked from
IOTA's asteroidal site:
http:/www Jowell edu/users/buic/oce/predict html

I.unar Oceultations at AAQ - Stresses Aldebaran, and wirared and
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photoelectnie recording. and includes total occultation maps and
prediction service:
hitp:/Awww arcetri astro.it/--richichi/occul Chiml

BAA  (Asteroidal)
swrrounding areas:
http://www . ast.cam.ac.uk/~baa/oce. html

Oceultation  Predictions for 'K, and

Spanish language occultabon site
http://www ac es/AA/AAM/ocud bl

Creneral hunar echipse site. but look at the bottom of the information
on upcoming cclipses, where Byron Soulshy hists occultation
predictions for many citics. and offers predictions computed with
Occult version 2.0 (he shonld go across town and get an upgrade
from David Herald!) to anvone who c-mails ther coordmaltes to
him. Oceult 2.0 uses the old X7 without ali the new PPM stars that
especially mereases the number of events i the southern sky. also.
with a more recent verston. he could melude predictions of dozens
of faint GSC stars. Nevertheless, this site has much umque
mformation.

hutp://www spirit.com.au/ -minnah/[ 120 htmi

Astronomical Society Directories: Use the sites below to obtain
c-mail addresses for contacting other astronomy clubs in vour
region. Be aggressive in notifying poteatial obsurvers in your arca
about grazing and asteroidal occultations that they might (should)
observe. Many socictics now have their own Web pages that give
¢-mail addresses tor many of their members: that s useful for
rcaching additional obscrvers in outlving arcas to mercasce
coverage of unporiant events.

S&T's Drrectory of Astronomy Clubs, Planctariums, Observatorics
http//www skyvpub com/astrodir/asirodir html

Meuember Societics of the Axtrosomuical Feapue
hitp/vwww . mics oo/~ bstevens/al/socicty html

AstroNct - Clubs-Fie.
htip:/Avww rahul net/resource/regular ‘clubs-cte/clibscte himt

Map Site:

TMS Direct Map Request Enstructions - got delatled maps of the
TISA

http:/tiger.consus. gov/instrect. hitm|]

New Star Catalogs useful for Occultations:

I'he Zodiacal Catalog (/.C.) downloadable 403K il
hitp /spitfile.ausys.se/psr/zcize zip

‘The Double Star Library {speckle & occultation donbles. and
more)
hap/www chara psuedw/DoubleStars/intro_kitnl

Washtugton Double Star Catalog (visual double star data and
orbits)
http:/faries usno.navy.mil/ad  home/wds/wds himi

VISNO Twin Astrographic Catalog data, with 3 times the density
of the PPM and with more accurale positions and proper motions
it the northern sky:

hitp:#aries. usno.navy. mil/ad/tac htinl

Guide Star Catalog (GSCY version 1.2, positions much bettor (1o
about 1).3") than the widely used GSC 1.1 GSC 1.2 15 a MUST
for obtaining accuraic cnough data for updating astcroidal
oceultation predictions by reducing CCD astrometne observations:
http fwww-gsss stsci.edw/casbhome html for information and

httpo/awaw-pass stseieduw/gse/gse 1 2/gse 12 fora html for requests.

Brand new catalog USNO-SAT.0 of 54.787.624 sources (mainly
stars) between miags. 16 and 19, expecied aceuracy about (0257 to
provide a much denser network lor narrow-ficld CCD observers:
hitpwww nsno. navy.aml/pmm

Other Astronomical Services:

Asterond orbital elements and observability, as well as soltware for
accessing the USNO-SA L catalog (see above):
hip:/asteroid loweliedu

[ALl: Minor Planct Center
htpoi/ela-www harvard edu/cla/ps/mpe. html

Comet Ephemernides
http:“fenchegplnasa gov/eph hittul

Artficral Satelhie Pass Prediction Service
http www chara psu edw/sat.hitml]

Spave Calendar (JP 2 includes asterondal oceultations with links to
TOTA'S asterondal site)
http “mewproducts jplnasa. govicalendar

STANO COMPONENTS less expensive mnage mtensifiers
http /v ww stano. night-vision cony

Weather sites: [ have had lots of advice about these for North
America, bul wounld also be interested an learning of sites giving
weather mlormanon for Barope. Austraba. the Far Fast, and other
arcas of the world.

USA. s Canada. & n. Mexico weather unage. composile of
salellite ntvared and radar (precipitation) GH unage 6401330
pixcls

http //rsS60 ¢l mxn.eduweather/usemp gif

N. Amenica visual satellite GIF imape 1024%900 pivels
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hitp./Awxweb.msu cdw/weather/g8vis gif

Interactive Weather Browser
http://wxweb msu edw/weather/imteractive html

Current Weather and Forecasts
http /ftaiga.geog.mu.cduw/chaser/satwx himi

Real-Time Weather Data: Satellite Page
hitp/Awww rap ncar.cdu/weather/satelhite himl

Some other services:

USPS Z1P Code Lookup and Address Inlormation
hilp /iwww usps. gov/nese/

A few IOTA members have portable equpment for
travelling by air to solar celipse and updated asteroidal occultation
paths. Especiatly for the laiter, up-to-date mformation on airfarcs
and discounts is unportant, and some airline companies have
comprehensive Web sites that give this information, as well as
some special short-term discounts available nowhere clse
Flectronic tickets can even be purchased over the Web. The vellow
pages, advertisements. or airline reservation personnei can provide
Web sites for airlines of interest, onc is given below (lor one of the
generally less expensive arrlines) ONLY as an examiple. not as a
specific IOTA endorsement:

Southwest Airlines Home CGate
http:/www iflyswa.com/ ¢

Upcoming Giant Star Catalogues and Sky Atlases
Brian Skilt
{basie lowell.edu)

This article came from the Newsgroup: sci.asiro.amateur on 23
Jan 1997 00:12:43-0800,

's occurred to me recently thal most sci aastro.amateur

readers are completcly unaware that several major changes are

coming along soon m the ficld of comprehensive star
catalogues and star atlases. BBy about this time next year, whatever
vou're using now (in both print and machme-rcadable forin) will
be obsolete. Here's a summary of what's happening along with
some Web links for further information. or n case you want to pol
a head start,

Star catalogucs that are already obsolele {(AGK3, SAQ)

Under this heading are the two vencrable B1930.0
catalogues:  the AGK3 and the SAO. The AGK3 has abown
200,000 stars north of -2 [ec. confaining positions, proper
motiens, and photo-blue magnitudes complete to about blue
magmitudc 8 5. but with many stars down 1o mag. 12 or so. This
used o be the catalogue of choice for the nerthern hemisphere. At
present, the positions 1n the AGK3 are good to about 0775,

The SAQ catalogug was compiled in the [960's from a

large number of sources. reduced as well as possible (at that me)
10 a comman system.  The catalogue contains about 260.00¢) stars
tor the whole sky (less densc than the AGK3 1n the north). Tt was
intended for satelhte tracking (from the ground) and also tor
altitude-control on orbiting spacecratt.  Duespite having these
origins as an cngineering tool, the compilers tried 1o make 1t usctut
for astronomy as well. At present the positions in the SAO have
rather large crrors, typically around 172 in the north. and
progressively worse south of about <20 Dee, with many cases of
crrors up to 10" in the far-southern sky. The reason for this 1y the
sheer age of the positions that went into the cataloguc. which have
a muan ending epoch around 1940, As a resull. when the
proper-motions derived trom the older data is extrapolated to the
present, substantial errors creep . even tf the onginal positions
arc pood.  You should no longer be using either of these
catalognes.

Star catalogues that are about to be superseded (PPM, ACES,
GSCvl i)

I'or meost purposcs there are again iwo “catalogues of
prevision” in use for doing astrometry. making charts. ¢tc. Onc s
the ACRS (" Astrographic Catalog Refereoce Stars”™), which was
produced abow 1990 by the U, 8. Naval Observatory. 1t is an
ali-shy catalogue of about 380,000 stars. compiled as was the SAO
trom a large number of older sources. In this case, the analvsis of
the input data was much better than before, and more stars could
be included as well from modemn observations.  The current
aceuracy of the positions is about 07.3. a factor of four better than
the SAQ; the motions are tactors of six to ten more accurate.

The other catalogue is the PPM ("1’ositions and Proper
Motions™), which was compiled in 1990 by the Astronomisches
Rechen-Insttut in $eidelberg. This catalogue contains alogether
about $70.000) <tars with mean crrors sinilar to the ACRS. Since
many people get contused: in the northern sky, the PPM lists the
photo-bluc  magnitudes  directly from the AGK3I These
wagnitudes will be about 0.5 to 1.0 (typically) famnter than visual
magnitudes. In the south. the magnitudes are a mix of photo-visoal
and photo-bluc magmitudes. and even some real visual estumates
surviving from hundred-year-old catalogues such ax the Cordoba
[urchmusterung.  There 15 a code in the PPM-South that tells the
source of the magnitude for cach star. In all cases, the magnitudes
scatter from "truth” by around + 0.3-0.5 mag  For most of the
nakcd-cye stars, however, no matter where in the sky they are.
accurate photocleetric Vomagnitudes are green (o 0.1 mag
precision).

Far more comprehensive, but of lower accuracy . is the
space Felescope Guide Star Catalogue (GSCY. The GSCL version
1.1. now appears i many software packages wtended tor the
amatcur market, ncluding those produced by contributors (o this
It contains about 16.000.000 things' from
digitally-scanned Schoudt plaies. Most of these are stars and
galavics, but also ermnulsion flaws. astcrowds, parts of galasios.
picoes of diffraction spikes emanating trom bright stars. ote < there
arc also bits of dust. dandruft flakes. hairs, and whatmot included
in the GRC. 1t is also an engincermg product. pol a truc

NCWsgEroup.
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astronomical catalogue. ne matter that both protessionals and
amateurs are using as if it were the latter. For the star positions.
the GSC v1.1 used as the reference net the AGK3 in the north, and
the SAQ) in the south. there bemg no other reference catalogues
available when the plates were scanned. On top of this problem,
the equations nsed to convert the x.y pixel coordinates of the scans
into RA and Dec did not adequatety modet the distortions of the
Schmidt plates. As a result. in the corners ot the plates. the star
positions are frequently ot by 2-3". plus having the general errors
causcd by the old star catalogue reference nets,

This is a pood place 1o mention the magnitudes in the
GSC: they |are not good ]! In the north (specifically north of about
+3 [ec). the GSC derives from short-cxposure yellow-light plates
taken in a special survev at Palomar. South ol +3 Dec. the decp
bluc-light survey plates from the UK Schmidt in Australia were
used. Along the southern Milky Way. m order to avoid severe
crowding problems, a series of V-band plates was taken. Special
plates were taken for such arcas as the Magellanic Clouds, M31,
ete. The magnitudes were calibrated with sequences of about six
stars near the centers of cach ficld. In the immediate region of the
those sequences. sav withim a arcle 1 degree across, the GSC
magnitudes are often pretty good. Outside that area, all bets are
off. and the (GSC magnitudes scatter over a range of two to three

whole magnitudes. Sometimes they're okav. but usoally thev're oft

by half & magnitude or more. In the north. of course. the
magnitudes are i the yellow, but in the south thev're bluc-light
magnitudes (1.¢. fainter than visual for most stars}. Except for the
ncar-Milky Way regions. nope of the magnitudes are “visual”. In
the north. thev're redward of visual, so red stars come out oo
bright, in the sonth. they're bluc, so red stars come ont (oo famt
I'he bottom line is not to use the GSC magnitudes for anything
No, not anything.

Star catalogues nght now (until cerea Jung 1997, TAC, GSC vi.2,
UALO)

I'he ACRS mentioned above was compiled mainly to re-
reduce measurements from the "Astrographic Catalogue” (AC).
The AC and accompanying "Carte du Ciel” (Sky Atlas) was a
mammoth project from the twrn of the Century 1o compile a
calalogue of stars down to aboul map. 11.5. and a photographic
star atlas down 1o about t4th magnitude. About 20 different
observatories participated in the project, cach assigned a narrow
strip of Declination 1o cover.  ‘The project was simply too
unwieldy. and was comipleted ondy n a few of the rones. However,
nearly all the observatogics ot as far as publishimg raw xy
measurements of stars from the photographic plaies 1aken for the
atlas. totalmg somce four or five millton stars.  These printed
volumes take up about 240 feet of shelf space. It urns ont the
accaracy of these Xy measurements is quite good cnough to be stifl
usetul u century later. What they provide 15 a very carly starting
epoch from which to determine the proper-motions for stars. The
FISNO-Washington folhs have done this work, and the results are

now hecoming available. These old observations aren't really off

that much nse without some new posifions to go along with them,
however.

What the Naval Obscrvatory has done = to prepare a new
star catalogue combining the old AC xv positions {reduced to
RA/Dee) and pew positions measured om plales taken with the
Twin Astrograph in Washungton DC This catalogue sbyviously
docsn't cover the whole sky (vet). but reaches to - 18 [Dee. In this
arca arc some 7501000 stars, nommally complete to photo-bluc
mag. 10,3, with a lot of stars included that are up 1o one magnitude
famter. This is triple the arcal density of the ACRS or the PPM.
and further. the accuracy of the posions 15 three thnes better.
approaching 0°.1' This 1< Jinited now mamly by the fundamental
reference frame of positions on the sky, You can download the
"T'win Astropraph Catalogue” (TAC) in onc-degree strps directly
from the USNCY at: http://aries.usno.navy.mil/ad/tac.html,

I1"s three tmes larger than the PPM. so have plenty of
disc space ready! Be sure to read the introductony text at the Web
site_ since there arc some caveats on the quality of the data for
certain zones  This Web page also has a hink fo the ongmal AU
re-reductions, too.  There’s some interesting historical reading
provided about the ongias of the AC.

The other up-to-the-nunute catalogne is the GSC, version
1.2, This 15 a re-reduction of the GSC using this tume the denser
PI’M star catalogue as the relerence net, and also taking into
account very carclully the distortions of the Schmidt plates. The
GSC w12 15 not available yet “in toto”. but can be explored on a
star-by-star basis at the Web site tor the "Catalogues and Surveys
Branch” (CAS) at Space
http://www-gsss.stsci.edu/gse/pscl12/gscl2_form.himl.

The claim s that the GSC v1.2 as rehable at the 073
level. and this appears 1o be the case for several examples tested by
asteroid occultation predictions. Thus the data are ten tmes betier
than v1.1' The main CASB Wceb arca homepage s at
http:/Maven.stsci.edu/ which contaims other micrestng <t

Eyven the GSC is small change nowadavs, thanks to

Telescope:

complete deep ~cans of the origmal sky survey plates i both
hemispheres in two colors. How deep” Magnitude 20, Tlow big?
How docs 300.000.000 stars sound?!  That's somciling hke 2
percent of all the stars in the Milky Way galaxy! Compared to the
GRS, his s hike a luppopotamus squatting on a pocket Bible. 1The
sky survey that's readily available now has been produced by the
11, 8 Naval Observatory i Flagstatl. The products from the
"Proper Motion Machine” (PMM. not PPM!) are deseribed at
another USNCO Web site: http://www.usno.navy.mil/pmm

‘Thete are two miam catalogues. "SA 107 is a selecied hist
of a mere 34 million stars between mag. 16 and 1Y usiformly
distributed around the sky. It is alended to be nsed as an
astrometric reference net for large telescopes and narrow-ficld
instruments, such as for amateurs dotng asteroid and comet
astrometry with commercial CCDs. Ofien there are only a fow
GOSC stars moa field. not really enough 1o get a goad asterosd
position. This catalognue will allow cven small chips to get eaough
reference stars (o do such measurcments . Obvioushy thi- s not &
catalogue to nxe to make star charts, smee the stars are chosen by
their distribution. not to make maps. H vou do astromein . head (o
the Web page above to read about getting a copy of the C1) this
catalogue 15 on.
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The catalogue cvervone should be excrted about s
"UATO" This is {a] real inventory of the Schimdt sky survey
plates. done from the original plates (not copics). and reaching
even fainter than you can see on the POSS prints. comprising
488,000,000 'detections’. with some starmonstar discrimination.
Using the prehmmary "A0.9" catalogue we have on-line at Lowell,
[ have extracted positions for mag. 19 variable stars i the thickest
parts of the Aquila and Cygnus Mitky Way. This comces on 10
CDN (6 mgabyies). and will not be pencrally avaitable (at least for
now} except to professionals, mainly becanse UISNO- lapstafl 1<
not i the business of spending therr time cuttmg CD-ROMs (o
sell.

Because a ot of people have their tingers m the pie, it s
not clear how these can be used tn commercial products. Besides
the Navy, there's also the National Ceographic (wha's paid for both
surveys i the north), the Evropean Southern Observatory and the
Anglo-Australian Observatory (for the south), Cal Tech, and Space
Telescope Science Institute. all of whom have vanons ¢laims and
copyrights on the source material. As the project macstro Dave
Mouaet has said. “"don’t make me wake up the lawyers” However,
you guys that make sky-chart softwarc ought 0 wnte Dave
(dgmianofs.navy.mil) to sec what the prospeets arc downstrcam

Catalogucs ot the pear future (Hipparcos/Tycho, Millenimum Siar

Atlas)

Il'you 1alk 1 anvhody makmg star catalogucs now. they'll
all teH you that everyiling = going to be swept aside by Hipparcos.
The 1ipparcos spacecraft operated in the early 1990's w0 obtain
parallaxcs, posttions, plus B and ¥V magnitudes tor stars. The
results have been under tight wraps. but will be released ina fow
months. Fhe paratlax part of the mission (TTipparcos) produced
parallaxes good 1o about T miltiarcsccond (one thousandth of an
arcsecond} and high-precision proper-maotions for about 100 {1
slars. Another instrument on the same spaceeratt. called Tyl
has produced positions plus B and V magnitudes Tor onc nnllion
stars---complete to mag, 10,5, and lots of stars to 11,35 (nat quite
as complete as the TACY.

Much more interesting for amatcur observers is that a
new large-scale star atlas, the "Millenuium Star Atlas”. is being
produced trom the T'ycho data by Roger Smnott and collcagues at
Sky Publishing. When it comes vut tater this year, ot wilt blow the
Uranometria and Herald-Bobroft atlases out of the witer. {ls it
going to be parfct? Noo) This is not just a rumor--«they're taking
orderst You can find out about the Hipparcos/Fycho mission and
1= products at the ESA Web SiC
hitp://astro.estec.exanl/SA-general/Projects/Hipparcos/hipp
arcos.html.

The ESA folks are taking orders tor the conplete set of

books and CD-ROMs or tor vanous major parts (inchuding tie
atlas) until the end of January. The Sky Pub atlas of conrse will be
more gencralty available. Again. software guys showld find ouwt
aboul it now. Sce the Web page for sample catalogne pages.
charts, and a price hst (the prices arc very reasonable: US$400 tor
the complete package of sixteen bound volumes plus six
CD-ROMS and software),

I'he hagh-precision positions from Hipparcos/| ycho will
mcan that all previons ground-based reference frames will become
obsolete. Once the data become avalable to mere mortals thes
summer, everyoeiw will re-reduce their position catalogues using
the Hipparcos stars as the refercnce frame. The GSC will be
redone apain, A 1O will become A2 0 (or something). the Twin
Astrograph Catalogne will get re-reduced:; new star catalogues wall
be started (o extend the high-precision to fainter mits. Atready
the USNO-Washington has propescd a digital skyv survey to 15th
magnitude that will have the same accuracy as 1hipparcos.

Yon readhear about a lot of amaring stull conung eut of
astronomy, but it's mostly about specific objects, or an obscure
new discovery. Here are some things that will really change the
way we do even amateur astronomy. Watch this space!  fthe
NCWSETOUP serastro.amateur|

GSC Version 1.2 15 Needed for CCD Asterodal

Occultation Astrometry
David W. Dunham

he cccuitation of 10th-magnitode B1) +33 633 by (704)

Intcramuia on 1996 December 17th was timed from at

least 12 stations m the southwestern ULS.A. Some
preliminary reductions of the observations are given on IOTA'
asteroidal occultation Web site and will be published here later
afler some relincements in some of the data are obtamed. But an
muporant result from the occultation was the realization of a betier
way for the reducthion of CC1Y observations. or "ast-sccond
astrometry™, for these events.

The ocoultation path had been updated days in advance
usig eridian arele obseivations ol the star and Interammnia
obtained with the UL 8. Naval Observatory (UUSNO) transit circle
at Flagstall. A7 and with the Carlsberg Automated Mendian Circle
{CAMCY i the Canary Islands, Shortly before the oceultation.
thase two results ditfered by 3/4th of a path width. so | hoped that
€ C1) observations made several honrs before the event miight help
decide which path might be the better one. Jan Manck obtained
such observations with the 65 cm telescope at Ondrejos
Observatory, Czech Republic, but my analysis of his ohservations,
redueed the wsial way with Guide Star Catalog (GSC) Version 1
data, but this pave a result over 9.3%, or more than a path width.
north of the other predictions: Other CCD observations by Gordon
Giarradd in Australta and Fiona Vincent in Scotland were similarly
jnconclusave. This was disappointing, because CCLY observations
Lo update asteroidal occultation paths are made more frequently
than the mendian circle observations. For this ocenltation. the
prediction by Martin Federspiel using the CAMC obscrvations
predicicd the path almost exactly. (o within 0.017 We hope that
this 15 not yust "heginner's luck” and cagerly awart CAMUC updates
for more asterordal oceultations (one was made for the Februar
HOth oceultation by 451 Paticnnia, but that event was clouded ont
dlong the whole updated path from Georgia 1o Saskatoon)

When Jan Manck feamned of his crror afier  the
occullation. he was angry, knowng that the internal accuracics of
the CCIY observations were much better. So he re-reduced s
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observations wsing the new GSC Version 1.2 positions (their

accuracy 18 about 03", compared with GSC 1 {'s acouracy ot

about 1.0™ for his reference stars which he obtamed trom the
World Wide Web (see p. 339) and sent me the new positions for
the star and Interamma that resvlted from this Bomade a BIG
difference! A version of my astrometry table from the message
that | sent out less than 2 hours before the eccultation s copied
below, with the occuliation itsclt. and then the new reduchons
{Manck 1.2). added. As vou can sce. with GSC 1.2, the prediction
is only 0.03" different in the path from what happened. as
compared with 0.4" with GGSC 1.1,

From the results before the event, T was beginamg, to
doubt the value of any "last-second” CC1Y astrometry for asterindal
occultation predictions, with the 3 pre-occultation CCTY results all
disagrecing with what happened by sizeable amounts. Vinceat's
result with DSS was better than GSC 11 results, but GRC 1.2 was
significantly better than PSS, 1 believe my Jears  about
"last-sccond” astrometry being almost useless are true with GSC
1.1 - the positions are just too poor for this work. | strongh
recommend that those attempting CCD astromctry for occultations
upgrade to GSC 1.2 as soon as they can (currentty, GSC 1.2 s
available only via the World Wide Web for small fields whose
center the user specifies) A new catalog with about 400 million
stars was recently produced at Flagstatt, and it should be better

than GGSC 1.2, both in terms of positional accuracy and density of

stars, [t should help even more when it becomes widely available
10 those using CCIY's for astrometry.

Agstrometry for the 1996 Dec. 17th Interamnia Event

Time Path widths MIN., GEOCENTRIC

Source Track Corr. from Oce'n U. T. SEP.
m h m

USNO-Dec.1l5 808 0.0 g.748 9 13.4 2,405
Goffin 80N +2.7 0.098 9 16.1 2.248%+
CAMC 98N +0.3 0.028 9 13.7 2.224
UsNoO-Dec. 2 4] 0.0 ¢.418 9 13.4 2. 328
Garracd 380N +1.2 1.12N 9 14.6 1.948
Vincent 1108 +1.1 0.865 9 14.5 2.4338
HManek 1.1 390N +1.1 1.17H 9 14.5 1.348
Occult'n 101N +0.1 0.00 9 13.% 2.228
Manex 1.2 1308 +0.7 0.11N 9 14.1 2.198

**% Normal prediction

The parallel "Tracks" given in the table sre inmits of

0.0017 in a system that was widely disiributed to obsernvers before
the occultation. "Goflin" is the nominal prediction computed by
Edwin CGothn before the oceullation and pubiished i my article on
1996 planctary/asterowdal occultations m the 1996 February issoe
of Skv & Telescope The table shows that. although CAMC had the
best prediction of the path for the occultation {and that's most
wportant), USNO had the best prediciton for the e of the eveat.

The techimque was vindicated apain Tor an oceultation by
363 Padua on January 6th. Jim Roc obtaned CCLY imapes the
night before the ocenltation at Oaxaca. Mevico. and reduced them
with (GSC 1.2 | distributed by c-mail & prediction based on those
observations. Jose Gomez Castano observed a short occultation at
the expected tnne near Madrid. while Jose Ripero. about 20 hm
farther north refanve to dhe path, had no oceuliaton. Fhis showed

that the northern limit passed between therr sites. and thai the
prediction based on Roc's data was only (0 07" 1n error, qurte good
for CCD observations with an 8-inch telescope. So now we look
forward to more GSC 1.2 “last-second” CCD astrometry tor
updating asteroidal ocenltation paths. 1

Stations for the 1993 Oct. 9th occultation of SAO

128735 by (27) Euterpe
David W. Dunham

he outline of (27) Futerpe that [ derived Trom the 1993

occullation was published on p. 301 of the last tssuc

without an explanation. That 1s only a prehiminary figure
that may be modified shightly when some of the nmimegs nught be
determined more accurately. The stations are arranged as they are
on the asteroid from north to south. and are wdentificd below . the
heights above sca level in the last column are i meters,

. i . . +
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Heartland Astronomical Research Team Image

Intensified Video System
Craig A. McManns

he Heartland Astronomical Rescarch Team (HART) s

based mm Topeka, Kansas, We are a group of amateur

astronomers that banded together m order to support cach
other and combine resources o buy cqmpment. | wrote carlicr
(N val 6.0 2. " The HA R, Mobile Obscrvatory™) abowd the
video systemn that we had put together for grazes and 1otal
occttltations. This svstem has worked very well since that time.
We have recorded Bailey's beads at a solar cclipse, grazes (repular
and during total lunar cclipses). and  attempied  asteroidal
occultations. We have also used the svsten tor our teaching star
parties for schools and social groups. It is amazing how 1uch
casier 1t 1s 1o talk about the moon and plancts when cvervone can
sce what you are talking about on a video monitor!

Howcever, like most active amateur asiropomers, Wwe
wanted 1o be able to do more with the svsten. (MORI POWER!'!
We were not sure what to do. We could buy an intensitied camera,
but that would cost big bucks. Then Tom Campbelt told us about
an intensified system that he had built. We were very mterested m
what b had to say. e graciously allowed us to borrow the svstem
from him for a couple of months. Afler cven just one use we wore
convineed that we wanted 1o build somettung sinilar. With Tom's
systern and a 16" 1710 1. X200 we were able to image (in real time)

stars down 1o the 13th magniude in the middle of the city of

Fopeka {Arca Population 160.000)0 The incredible things that we
were ablc to do with Tom's systent sent us on our way

The bhiggest problem was where lo find an wnage
intensiticr that was both high guahty and relatively mexpeasive,
Tom had purchased his mtcnsitier from STANG A1 the repular
price he was able (0 get a sensitive nnage mtensifior but with two
burned out arcas. We did not want any spols <o we honght a
simitar image micnsiticr but with no flaws  Of course it was much

more expensive but we telt the extra expense necessany hocause of

the image quality. We used the same basic desigu that Toin had

used on his xystem. PV pipe was ronted oul to the dimcter of

the image intensitior, The ntensifier 15 held n place by serews,
The power supply aud variable seusitivity controls wore run from
ibw: timage mtensifier w0 a4 phone jack. Thix allows us (o use regulan
phone wire to control the image nteasifler from a distance. A box
was constructed to control the imape intensifier. Tt hadds the power
supply tiwo D-cell alkalie baticrics) aund the theostat lor
sensiivity. Both of these go o another phone yack A swilchi o
turn 1t ofl and on s 2 separate control - When the imape iniensifier
1% connected to the power supply but not turned oncared 11D
blinks to remund us the wire 15 attached When the image
intensificr 1s powered on, the LED does not blink.

Behind the mnage mtensifier is the camera. We ok a
0.0] tux camera witd 60U lines of resolution by CCTV Corp. (280
Eluyher Street. South Hackensack. New Jersey 07006 USA Phone
1-800-221-2240, Fax [-201-489-0111 CCTV Corp. ofters a
discount 1o all [OTA members who supphy proof of membership
Two grooves were routed ont of the sides of the PYC pipe to it

as channels for the camera and as sites lor the threaded bolts that
act as the attachment points for the camera lo the PVC pipe. The
good quality lens that we ordered with the camera could not focus
close enough to the view plate of the image intensifier to utilize full
or even near full field of view with the camera. We tried a 5 mm
spacer but this was too big. The problem was solved by gomg to
a hardwarc store and buying rubber o-rings about | mm thick of
the appropriate dismeter to go around the screw monnt oo the lens.
One of these tirmed out to be the perfeet spacing for the fens, We
can focus clase coongh to zoom m on a smaller object, but we can
also bave a full ficld of view when we noed §. We have not noticed
any degradation of the view ¢ven with the lens extremely close to
the view plate of the intensificr.

The total ficld of view in the 10" /10, at prime locus, s
larger than the moon! It works tremendously well on open
clusiers, globular clusters. and even on faint extended objects e
can directly rmage galaxies such as M31. M32_and M110. Comct
iiyakutake showed up extremely well. We can image stars down
to 13th magnitude with clear resolution on our videotape. The
ability to use the video system 1o show people globular clusters. the
Ring Ncbula, open clusters. and the plancts really makes star
partics fun. We can stand at the monitor and explain io people
what they are seeing and point oul mtercsting and sigaificant
teatures, OF course, we also have pkenty of scopes set up so people
can scc these objects with their own eves, but many people
appreciate the fact that they can sce these things without standing
in linc. Older people and those with glasses arc ofien able to see
these things for the first time. We never have (o refocus tor cach
person. With a computer guided sysicm on two of our telescopes
we can take people on a tour of the sky quickly with no wasted
time looking for objects of interest.

Of course nol all of this ocenrred with out problems. We
worked as a team to get it done and the system continues to be
refined. We had been plagued by a mysterious light leak that we
could not clininate unless we draped the entive assembly with an
UPID: xtrancous Photon Elminating evice (a dark cloth). This
worked well but was pot a permanent sotution.  The problem
turned out to be light leaking through the PVC pipe itsell? We then
pamted the exterior of the PVC with two layers of black pant and
that solved the problem.

Our next project is fitting the nnage intensibicr wath an
occulting bar so we can use it on the moon for both grazes and total
occultations. Even the fully cclipsed moon was too bright for the
system! ' We hope the ocoulting bar will alow us 1o use the svsten
for the chnster passages that will be oceurring stanmg next vear and
1o record the famt grazes ({ainter than the 9th mapnitade we can
record without the image intensifier now) that we attempt visualhy
We are very excited about the arrival of owr next prece of
cauipment. Hopetully, we will be nsing the system with a 207 75
Obsession telescope by the time vou read tis 1wl have the
same ficld of view as the 107 {710 but with four times the light
gathermg capacity! We cannol wait to see whal our hniting
magaitude will be with this system! Galaxies should be plentitul
and clusters should be unbelievable! We will be using the image
intensificr system for the mutual events ol the Jovan moons this
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vear with the occulting bar if we can get it to work well. But we
may find that the Galilean moons are just too bright for the svstem.
We may need to do them with jrss the 20" and the camera! That
will be a tough choice, but somebody has to make it!

HART is always looking for astronomical rescarch
projects that our system can help with. if you have any projects
that we can do. please contact us at HHART. PO Box 3938, Topcka,
KS 66604-6938, LISA. You can c-matl us at any of the followmng
addresses: Richard Walds at DarkMatter-at-
HART:a'worldnet.att.net, Rex Faston at
SkyGazerdinlandnet.net. or ‘lern & Craig McManus at
IOTA @inlandnet.net. An introduction to our group can be found
at http:/fwww.sky.net/~robinson/hart.htm 1

So What Did 1 Leam?
Robert 11 Stewart

n the evening of January 20, 1997 | atteniipted a grazing

occultation of SAQ 95456 down in North Carolina, USA.

1 did not get any wsclul data (T lost the star o the lunar
glare), but in refrospeet., | learmned a great deal that evening, so 1
thought | might writc a short artcle that might help other
neophytes such as myself.

‘There are two things | really like about astronomy. One
is going on the hunt. Trying to find that taint fuzzy or dim star
requires a planned attack: lcamn the constellations. study the star
charts. and learn to siar hop (a0 computer pointing gizmos on my
scope). The second is obscerving lunar occultations. This is about
asreal as it gets. Tcall it "Prime time, 1ive time” astronomy. You
get to watch all the forces of the cosmos at work, and it didu™t
happen 40 mullion years ago.

So there I sat. | km south of Verttord. NC. having
atzmpted a grazing occultation of SAO 95456, and had not gotten
any useful data. So what did | lcarn”? A preat deal. actually, This
was the firsl graze [ was able to do that T had planned from
OCCULT (ver. 3.01). Also. the first Thad used a 307 60 ap 1o
plot the track and plan my location.  T'he mere fact that T actually
saw the star with the moon approaching at the piave [ had plotied
made me feel good. From the prediction | knew that the moon was
94%+ sunlit. and my first disappearance woukd be ai a sunhil
feature on the lunar limb. SAQO Y5450 1 a 0.8 mag. double siar,
and I thought T wonid be able to et the prase saib this bright ot a
star. I lost it 10 the lunar glare just belore first comtact. Bat 'l
hadn’t gone south I wouldn™t know what 1 icarsed about plaanirg
and plotting graze paths. And | wouldn't hoovw 10 pay more
attention to the %sunlit mtorusaiton.  tiesides, the sky m North
Carolina is awesome this time of year
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I0TA’s Mission

The International Occultation Timing Association, luc. was established (o encourage and facilitate the obscrvation of occultations and
celipses. 1t provides predictions for grazing occultations of stars by the Moon and predictions for occultations of stars by asleromds and
plancts. information on obscrving cquipment and wehniques, and reports 1o the meinbers of observations made.

The Oflices and Ofhcers of 10TA

President ... o PN . David W. Dunham. Dunhamiescrols.com
Exeentive Viee President .. o o Paul Maley, PMaley(a@gpR08 jsc.nasa. gov
Fxecutive Secretary - .. ... .. L . o .. Rocky Harper, HarperRia@isedalia. geoquest.slb com
Sccrctary & Treasurer ... ... .. ... ... . Craig A and Tern A. McManus, l1OTA/ginlandnet net
Vice President for Grazing Occultation Services .. .. ... Richard P. Wilds DarkMatter-at-HART @'worldpet att net
Vice President for Planctary Occultation Services ... .. S oo o o0 hm Stamm, JimStamdaztec asu edu
Vice President for Lunar Ocenltation Services ... ... .. ... o L Kent Okasaki, KentOredhpetgym hplhp con
Lditor for Occultation Newsletter ... ... ... e Rex 1.. Haston. SkyGareridinlandnct nct
10TAMAS Section President . ... e .. Hans-Joachim DBode, Bodei@ kphunix han de
IOTA/ES Secretary .. ... .. ... e e Eberhard Bredner
TOTAXS Treasurer ... oo o e R Alfons Gabel
IOTA/ES Research & Development .00 . D Wolfpang Bewsher. Beiskeriaigst de
[IOTAMAS Public Relations . ..o oo o o Eberhard Riedel, 10075635 10iicompuserve com

10TA Online--Timely Updates

‘The Oceuhation information Line al 301-474-4945 is mamtained by David and Joan Dunham, Messages may also be leit at that number
When updatus become: available for asterowdal occultatons in the central USA, the information can also be obtained from cither 708-259-
2376 (Chicago, 1) or 713-480-9878 (Houston, TX). The |0TA WWW flonw Pages are at hitp://www.sky.net/~rebinson/iotandx.htm
for Lunar Occultations and Fclipses--maintained by Walier L. “Reb” Robinson--and isttp://www.anomalies.com/iota/splash.him for
Asteroidal Occultations--maentained by Jim Hart.

IOTA Europear Scrvice (IOTA/ES)

Obscrvers from Farope and the British Iskes should joir HOTALS, wendmg 4 Eurocheck for DM 40.00 to the acconnt IOTAES: Bartold-
Kaoaust Strasse 8; D-30459 Hannover, Germany, Puestgiro Tangover 535 829-303 . bank-code-number (Bankleitzaht) 250 100 30,
German members should give IOTA/ES an “authorization for vollection” or “Fitzugs-Tirmacchtigung™ to their bank account. Pleasc
contact the secretary for a blank form. Full membership 1 1O TA/ES inchides the supplement for Furopean observers (total and rrazing
occultations) and 1winor planct seenltation data. includmg last-n muie predictions, when available. The addresses for TOTA/LS are:

I'berhard Bredner Taus-Joachim Bode

HOTA/ES Secretary IGTA/ES Section President

Ginsterweg 14 Barioid-Knaust-Str. 8

13-59229 Ahlen 4 (Dotberg) 13-4 59 Hannover 91

Crermany Cwormany

Phone 49-2388-3658 (wm Germany (0-2388-3658) Phong 49-311-424696 (in Germany 0-511-424696)
Fax: 49-2381-36770 (in Germany 0-2381-36770) Fax: 49-511-233112 (in Germany 0-511-233112)
s .
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