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What to Send to Whom

Send new and renewal memberships and subscriptions, back
issue requests, address changes, ¢-mail address changes, graze
prediction requests, reimbursement requests, special requests,
and other IOTA business, but not observation reports, to:

Craig A. and Terr1t A. McManus

Secretary & Treasurer

2760 SW Jewell Ave

Topeka KS 66611-1614 USA

E-Mail: IOTA@inlandnet.net

Send ON articles and editorial matters in electronic or print form
to: (start your e-mail Subject with ON)

Rex L. Easton

Editor for Occultation Newsletter

2007 SW Mission Ave, Apt. 1

Topeka KS 66604-3341 USA

E-Mail: SkyGazer@inlandnet.net

Send Lunar Grazing Occultation reports to:
Richard P. Wilds
V.P. for Grazing Occultation Services
3630 SW Belle Ave
Topeka KS 66614-4542 USA
E-Mail: DarkMatter-at-HART@worldnet.att.net

Send Total Occultation and copies of Lunar Grazing Occultation
reports to:

International Lunar Occultation Centre (ILOC)

Geodesy and Geophysics Division

Hydrographic Department

Tsukiji-5, Chou-ku

Tokyo, 104 Japan

E-Mail: ILOC@ws11.cue jhd.go.jp

Send Asteroidal Appulse and Asteroidal Occultation reports to:
Jim Stamm
V.P. for Lunar Occultation Services
11781 N. Joi Drive
Tucson A7 85737-8871 USA
E-Mail: JimStamm(@aztec.asu.edu

Send IOTA Web Page information to:
Walter L. “Rob” Robinson
515 W Kump
Bonner Springs KS 66012-1439 USA
E-Mail: Robinson@solar.sky.net

Membership and Subscription Information
All payments made to IOTA must be in United States

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

account number, expiration date, and signature. (Do not send
credit card information through e-mail. It is not secure nor safe
to do so.) Make all payments to IOTA and send them to the
Secretary & Treasurer at the address on the left. Memberships
and subscriptions may be made for one or two years, only.

Occultation Newsletter subscriptions (1 year = 4
issues) are US$20.00 per year for USA, Canada, and Mexico;
and US$25.00 per year for all others. Single issues, including
back issues, are 1/4 of the subscription price.

Memberships include the Occultation Newsletter and
annual predictions and supplements. Memberships are
US$30.00 per year for USA, Canada, and Mexico; and
US$35.00 per year for all others. Observers from Europe and
the British Isles should join the European Service (IOTA/ES).
See the inside back cover for more information.

IOTA Publications
Although the following are included in membership,
nonmembers will be charged for:

. Local Circumstances for Appulses of Solar System
Objects with Stars predictions US$1.00

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

. Papers explaining the use of the above predictions
US$2.50

. IOTA Observer’s Manual US$5.00

Asteroidal Occultation Supplements will be available for
US$2.50 from the following regional coordinators:

° South America--Orlando A. Naranjo; Universidad de
los Andes; Dept. de Fisica; Mérida, Venezuela

L] Europe--Roland Boninsegna; Rue de Mariembourg,
33; B-6381 DOURBES; Belgium or IOTA/ES (see
back cover)

® Southern Africa--M. D. Overbeek; Box 212;
Edenvale 1610; Republic of South Africa

o Australia and New Zealand--Graham Blow; P.O.
Box 2241; Wellington, New Zealand

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

° All other areas--Jim Stamm; (see address at lower
left)

ON Publication Information
Occultation Newsletter (ISSN 0737-6766) is published
quarterly by the International Occultation Timing Association,
Inc. (IOTA), 2760 SW Jewell Ave, Topeka KS 66611-1614,
USA. TOTA i1s a tax exempt organization under sections
501(c)(3) and 509(a)(2) of the Internal Revenue Code USA,
and is incorporated in the state of Texas. First class postage
paid at Topeka KS, USA. Printing by Tony Murray of
Georgetown, GA, USA. Circulation: 260.

Occultation Newsletter, Volume 6, Number 14; March 1997 309



International Occultation Timing Association, Inc.

IOTA News
David W. Dunham
dunham@erols.com

E-Mail Updates: Pleasc note that the e-mail addresses have
changed for [OTA and the Editor. See the “What to Send to
Whom” column for the current addresses.

IOTA Meetings: The 14th annual meeting of the International
Occultation Timing Association was held at the Lunar and
Planetary Institute in Houston, Texas, on Saturday, December 7th
(not the 6th, as mentioned on p. 278 of the last issue); see Rocky
Harper’s account following this article. Now we need to decide on
when and where to hold the 15th annual (1997) meeting, hopefully
at a time and location that will encourage higher attendance than
we’ve had during the past few years. Richard Nugent looked into
the Texas laws recently and found that the annual meetings are not
required to be in Texas. There is already a consensus that the
meeting should be held during the northern summer months to
encourage attendance. We would like to decide by the end of
March where and when to hold the meeting, so that it can be
publicized better than it has been in the past. We want your help
to decide. Which of the possibilities described below would entice
you to come to the meeting? Please give your thoughts either by
e-mail, telephone (+1-301-474-4722), or post (7006 Megan Lane;
Greenbelt, MD 20770-3012; USA).

1. Hold the meeting in conjunction with the Astronomical League’s
meeting at Copper Mountain Resort the first week of July. An
IOTA session is already tentatively planned, and there will be
some IOTA attendance. However, the president needs to attend the
meeting, and he can not at that time due to critical work that he
must do for the Near Earth Asteroid Rendezvous mission around
that time (asteroid 253 Mathilde flyby on June 27 and large delta-
V maneuver on July 3). I will provide some video and view graphs
to be shown by others at the meeting, but it can’t be the official
annual IOTA meeting.

2. Look at the map on p. 293 of the last issue and hold the meeting
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 northern-limit graze by the 23% sunlit waning
crescent Moon is clearly the winner. This is a Tuesday morning
(around 10h U.T.), so the IOTA meeting would be held on Sunday,
July 27th, and possibly also the morning of the 28th (that might be
devoted mainly to preparation for the graze). The largest city near
the path is Salt Lake City, Utah, and we have an [OTA member in
the area. The city is at the edge of a desert with a good chance of
clear sky that time of the morning. If clouds did threaten, attendees
could travel to eastern Nevada (more into the desert) or to
Wyoming. Another possibility would be the Central Valley in
California, with virtually guaranteed clear sky. However, it is often
quite hazy there due to agricultural activity, and the altitude above
the horizon is very low at the time of the graze, the view should be
significantly better in Utah.
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3. Hold the meeting in Topeka, KS, where three of the IOTA
officers live. Or it could be in nearby Kansas City, which has better
airline connections with its major airport. In any case, this is a
good central-USA location. One suggestion was to hold the
meeting there in late June, but that is not possible in 1997 for the
same reason as (1) above, and it would also conflict with the
Astronomical Society of the Pacific’s “Universe” meeting. Since
some [OTA officers in any case want to try the July 29th graze,
late July might also be avoided (or maybe not; the meeting could
be held there on Saturday, July 26th, allowing enough time for
those who wanted to travel to the Aldebaran path in Wyoming or
near Salt Lake City).

My own preference is for 2. Also, we might consider that
avery good Aldebaran graze will cross Kansas on 1999 April 19th
(Moon 12% waning), so that might be a better time to have the
meeting there (in that year, observers may want to save their
northern summer travel for the August total solar eclipse in
Europe, which will be combined somehow with the IOTA/ES
European Symposium on Occultation Projects meeting). At some
time in the future, we might set up the IOTA meeting around good
asteroidal occultation events, but until the accurate Hipparcos data
become widely available and used to refine many of the asteroidal
orbits, those events can not be predicted well enough to target
meetings.

ESOP XVI: The 16th European Symposium on Occultation
Projects will be held on 1997 Aug. 28-Sept. 3 in Welling, Kent,
U.K. Those interested should contact Hans-Joachim Bode at
bode@kphunix.han.de; when available, more details will appear on
http://www.uni-siegen.de/~uastro/occ/esop16.htm.

Attached files: Virtually all e-mail systems can handle either
uuencoded or mime-encoded attached files of any format, including
binary and compressed “.zip” files, up to about 700 kilobytes (and
many can handle 1.4 to 2.0 megabyte files). [LOC can receive
unuencoded attached files, whereas I think that Richard Wilds’ e-
mail uses mime-encoding. So observers are now encouraged to
send their observation reports in the original 80-column format as
attached files rather than in the e-mail76 format as included in the
message (but that can still be done if you can’t get the attached files
to work). Tom Campbell has gathered together programs for
creating (encoding) or decoding both mime-encoded and
uuencoded files, and has put them, along with descriptions for
using them, in a compressed file called codeutil zip that can now
be downloaded from our lunar (sky.net) Web site. Please supply
your ¢-mail address to IOTA and to the computor and prediction
coordinator for your region, if you have not already done so. It
saves us much postal expense if we can send your predictions to
you as attached .zip files. It also saves time: you can receive your
predictions much more quickly. Having vour e-mail address also
allows us to send you reminders for important events. and time-
critical updates for asteroidal occultations. If you don’t have e-mail
yourself, perhaps you could supply the e-mail address of a nearby
friend who could pass information (including large files on a
diskette) on to you.

1997 Predictions: IOTA 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 asteroidal/planetary occultations (both the charts by
Edwin Goffin and the local circumstance/appulse predictions). If
this is not the case, please let us know so you can be provided with
your predictions. The graze computors and total occultation
coordinators had the files and information to distribute preliminary
predictions for 1997 in late December. Unfortunately, observers
in some regions did not receive predictions until February. In late
January, software to correct some errors in XZ94E designations
and double star codes in the PC-Evans predictions was distributed
so that regional coordinators could generate and distribute
corrected predictions. These errors remain in OCCULT-produced
predictions, and in those generated with PC-Evans late in 1996,
especially for many European observers, so they will be
documented in the next issue. Since some star designations are
wrong, incorrect star numbers might be reported to [LOC, causing
the observation to be rejected when the timing is all right. Only a
few stars are involved that are occulted anywhere in the world
during 1997, and it happened that none of them are occulted at my
site under observable conditions this year (that may also be the
case for most temperate-zone Northern-Hemisphere stations).
Some of these errors were probably also present in the 1996 and
possibly 1995 predictions. The PC-Evans IOTA predictions do not
include lunar occultation predictions of Saturn and other major
planets. These will be computed with the Occult program after I
have completed and distributed software to generate Occult-
program format input station data from the PC-Evans station files.

The original R.A. and Dec. given at the top of Edwin
Goffin’s charts for asteroidal occultations of GSC stars, and of one
PPM star to be occulted by the Kuiper-belt object 1994 JR1, are
all wrong for 1997. The correct coordinates were in a “.ul0" file
distributed with the local circumstance appulse predictions near the
beginning of January, and they were also hand-written on the charts
distributed with the ON 1997 planetary occultation supplement for
North American observers, but apparently the coordinators for
some parts of the world did not correct the charts before
distributing them. Fortunately, the detailed finder charts are all
right; it’s just the coordinates of the star in the upper right corner
that are wrong by a small amount. Data for computing revised
local circumstance appulse predictions will be distributed to the
graze computors for computation and distribution in late February;
the revisions include some updated star positions from accurate
Carlsberg Automated Meridian Circle (CAMC) observations,
additional SAO numbers and spectral types, and better double star
information, incliding, where appropriate, predictions for the
separate components of relatively close double stars.

There are some substantial changes regarding grazing
occultation predictions. These are described in the Eastern and
Western Hemisphere Grazing Occultation Supplement for 1997
that is being distributed with this issue.

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

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

Hipparcos catalog was mentioned on p. 278 of the last issue. The
asteroidal occultation observations will be used to 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 early-epoch positions [relative to Hipparcos direct (for
a few asteroids) and later planned radar observations] of the
asteroids can be derived from comparison with the Hipparcos data
for the occulted stars to determine much better orbits for the
asteroids involved, and that will in turn help in determining the
masses of more asteroids. I now have some help with this project
from Doug Faust, a high school senior in a mentor program at the
Johns Hopkins University Applied Physics Laboratory where I
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 IOTA via Kent

Okasaki and ftp.anomalies.com shortly after that. It
consists of 4 revised .EXE files and 10 new documentation files,
all to be placed in the \OCCULT\ directory. The principal changes
from version 4.0 are as follows:

- An option that displays the documentation files directly from
within the program. The information previously was in a separate
read.me file. .

- A linear rate of change in osculating elements of asteroids
between the computed points is now used to calculate more
accurate asteroidal occultation predictions, especially for updating
the predictions with astrometric observations. Coordinates of the
central line of the occultation path is now generated. Also, there is
output for occultations of stars by major planets (both graphical
and local circumstances).

- The eclipse routines have been modified to allow output to a disk
file, and calculations of transits of Mercury and Venus are now
included.

- A rare error that can cause the program to crash for photoelectric
option 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
identified: These versions can only run from the C: drive due to a
specification of that drive in one of the updated subroutines. That
has recently been 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 IOTA’s channels by
the time this issue of the ON is distributed.

Planned future 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 Hyades Occultation
April 10-11
David W. Dunham

n Thursday evening, April 10th (local time; April 11th,

U.T.), the thin (17% sunlit) waxing crescent Moon will

cover 1st-magnitude Aldebaran in what will be the best
occultation of 1997 for observers along the Pacific coast of North
America. Astronomical societies west of the Rocky Mountains and
in the northern plains should use this opportunity to publicize an
astronomical phenomenon that the general public can watch since
the disappearance on the Moon's Earthlit dark side will be visible
without optical aid. Moreover, anyone with a camcorder can video
record the event to less than 0.05 second. If hundreds of people
(including many who are not normally amateur astronomers) could
video record this event, the lunar profile could be mapped in
unprecedented detail, information that would be valuable for
refining the analysis of other occultation events. This includes
solar eclipses, the study of carcful observations of which have
revealed small variations of the solar radius that could have
ramifications on questions about the Earth's short-term climate,
such as global warming rates. Many similar occultations of
Aldebaran, and of other first-magnitude stars, were seen and noted
by ancient Greek, Roman, Arabian, Chinese, and Japanese
astronomers. But only now can we video record for posterity
occultations of this brightest star (excluding the Sun) that is
covered by the Moon.

In addition, the reappearance might be timed using
binoculars or, better, small telescopes, with which the event could
even be video recorded by holding a camcorder up to the eyepiece.
Such observations, although fewer than the disappearance ones,
would be valuable for refining our knowledge of the lunar profile
around the Moon's full circumference. Unfortunately, the northern
limit of this occultation crosses thinly-populated parts of northern
Canada, including just north of Ft. Good Hope, Northwest
Territories; the south shore of Great Bear Lake; the northern part
of Great Slave Lake; just north of Lake Athabaska a little south of
Churchill, Manitoba, and also near Port Nelson on the shore of
Hudson Bay (but very low there). The northern limit also crosses
Siberia, including Lake Baikal and just south of Wrangel Island,
then over the North Slope of Alaska starting just south of Point
Barrow, but a telescope would be needed to see the graze in
daylight in those areas. The southern limit only crosses the Pacific
Ocean, so there are no reasonable chances to observe a grazing
occultation this time.

Although Aldebaran will be a Western show, most of the
rest of the U.S.A. and Canada will be treated to occultations of a
few bright Hyades cluster members that might be scen with
binoculars and even recorded with camcorders, like Aldebaran.
Times for the disappearance of 4.8-mag. Z.C. 677 are given for
several cities in the table on p. 91 of the January issue of Sky &
Telescope, in addition, occultations of 5.3-mag. 75 Tauri (Z.C.
667) and a couple of 6th-mag. stars can also be seen across much
of North America. A spectacular southern-limit graze of the 4.0-
mag. close double ' Tauri can be seen north of Winnipeg, and
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with more difficulty on the bright side north of Montreal and across
Maine and southern Nova Scotia. An occultation of 3rd-mag. ¥
Tauri will occur in northern Quebec and Labrador. The southern
limits for these Hyades occultations are shown in the RASC
Observer’s Handbook 1997 and are also displayed on our sky.net
Web page. Tables and Moon views, and perhaps maps, for some
of the better Hyades occultations of April 10-11 will be placed on
our Web page in early April. Telescopic observers will be able to
time many other occultations, and some grazes, of fainter stars; at
this phase, occultations of even 10th and 11th-mag. stars might be
timed with mid-sized and large telescopes.

For timing an occultation in a given metropolitan area,
camcorder users can be asked to video record (before and after the
occultation, while the camcorder is kept running) the time given in
the local broadcast parts of The Weather Channel (and/or
telephone time, or any television or radio broadcast that can be
received throughout the area), but one including a video display of
the time will be easiest to reduce. However, like local telephone
time, The Weather Channel local time is not normally accurately
set to UTC, so all of these must be calibrated with a video
recording by the local coordinator that includes WWV or CHU
time signals in the background (WWYV is preferred, since we have
time inserters that automatically trigger a video time display from
the WWV minute mark).

1997 April 10-11

Occuitation of Aldebaran

The view of the Moon shows the paths behind it as seen
from several cities. I produced it with OCCULT 4.0 for the
disappearance at Los Angeles, then added the paths for the
different cities and oriented it relative to the horizon at Los Angeles
(the up direction will not be much different at other locations m
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western North America). The paths for some major cities, mostly
where only the disappearance will occur 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
Francisco’s; Tucson’s is almost the same as Los Angeles’; and San
Diego’s is just south of Los Angeles’. The Moon is just setting
when the star disappears at La Paz, southern Baja California.

oPi
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on | o oo
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Disappearance
of Aldebaran
Siop 1997 April 11 U.T.

S:10 are shown

The Universal Times and altitudes above the west-north-
western horizon can be estimated for any location shown on the
two maps, one for the disappearance and the other for the
reappearance. The sky will be dark in most areas of the map. In the
northwest corner 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 enough to interfere 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 horizon, where a very clear sky
will also be needed to see the event. The Moonset line is where the
star’s geometric altitude is -0°6, so it takes into account
atmospheric refraction to represent the true location where the star
will disappear or reappear when it is on the astronomical horizon.
It will be interesting to 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 is real and is caused by the proximity to the northern
limit, which actually ends at Moonset near the northeast 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 outstretched finger, or position yourself
so that it is blocked by a telephone pole, building, or other
obstruction, while Aldebaran and the dark side of the Moon
(illuminated 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 is only a few
degrees above the horizon at the time of disappearance.

The Moon view and maps like the ones shown here are
normally published in Sky & Telescope, but other pressing needs,
mainly to get detailed 1997 IOTA prediction information to
regional coordinators, prevented me from meeting their deadline.
A short note about the occultation, and its significance as an event
in which the general public can participate, will appear in their
May issue, with a reference to our sky.net.. Web site for details
(this article, including the charts, will be placed on the Web site
shortly after this issue is distributed).

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

Lunar Occultation of 1.l1-mag. Aldebaran on 1997 April 11
Disappearance, Moon 17+ % sunlit, Solar elongation 48

Univ. T. Sun Moon Cusp Pos W. a b
Location h m s Alt Alt Az Ang Ang Ang m/o m/o
Anchorage AK 4 914 6 36234 47N 43 52 +0.9 +0.2
Juneau AK 422 10 -4 29 254 49N 46 55 +0.7 -0.3
Vancouver BC 4 34 33 21 271 69N 66 75 +0.5 -0.8
Portland OR 4 38 11 20 273 79N 76 85 +0.4 -1.0
San Francisco CA 4 47 24 18 277 798 98 107 +0.2 -1.4
Seattle WA 4 36 20 21 272 738N 70 79 +0.4 -0.9
Rano NV 4 45 40 16 278 86S 950 99 +0.2 -1.2
Freano CA 4 49 10 15 279 78S 98 107 +0.1 -1.3
los Angelaes CA 453 1 13 281 718 105 114 +0.0 -1.5
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Helena MT

Salt Lake City UT
Flagstaff AZ
Tucson AZ

La Paz Mexico
Albuquerque NM
El Paso TX
Denver CO
Cheyenne WY
Regina SK
Pueblo CO
Pierre SD
Winnipeg MB
Fargo ND
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11
17
15
11
15
16

8
13
11

bR O AN MO ®

3

283
276
279
282
277
277
285
281
283
285
286
288
287
288
287
287
285
288

291

€8s 108 117

69N
80N
80s
57N
49N
758
68N
84N
81s
12s
45s

75
85
105
63
55
110
T4
90
105
113
140

-0.
+0.
+0.
+0.

+0
+0

-0.

+0
+0
-0
-0
-0
-0

-0.
-0.
-0.
+0.

-0
-0

+0.
-0.

OCHORNHRWNANHHEHNRE AWONWH

-1.
-0.
-0.
-1.
-0.

-0

-1.

-0

-1.
-1.

-1

-2.

-1

-1.

-0

-0.
-0.
-0.
-0.
-0.
-0.

Lunar Occultation of 1.1-mag. Aldebaran on 1997 April 11
Reappearance, Moon 17+ % sunlit, Solar elongation 49

Univ.
Location h m
Anchorage AK 4 58
Juneau AK 5 9
Vancouver BC 5 29
Portland OR 5 35
San Francisco CA 5 44
Seattle WA 5 31
Reno NV 5 42
Fresno CA 5 45
Los Angeles CA 5 47
San Diego CA 5 47
Spokane WA 5 30
Boise ID 5 36
Las Vegas NV 5 45
Calgary AB 523
Edmonton AB 517
Helena MT 531
Salt Lake City OT 5 39
Regina SK 5 20

Lunar Occultation of 0

T. Sun Moon Cusp Pos W. a b
s Alt Alt Az Ang Ang Ang m/o m/o
14 0 31 247 -49N 308 317 +0.4 -2.6
36 -9 23 265 -50N 307 316 +0.1 -2.5
3 13 281 -66N 291 299 -0.1 -1.8
17 10 283 -75N 281 290 -0.1 -1.5
40 7 286 -84S5 261 270 -0.0 -0.9
50 11 282 -70N 287 296 -0.1 -1.7
42 6 287 -89N 268 277 -0.1 -1.1
18 4 287 -84S 260 269 -0.1 -0.8
00 2 289 -77s 254 263 -0.1 -0.6
33 0 289 -74s 251 260 -0.1 -0.4
50 8 285 -66N 291 300 -0.3 -1.7
54 5 288 -75N 281 290 -0.3 -1.4
00 1 290 -86s 263 271 -0.2 -0.8
31 8 286 -55N 302 311 -0.3 -2.0
57 9 285 -47N 309 318 -0.4 -2.3
0 4 289 -65N 292 301 -0.4 -1.7
22 1 291 -79N 277 286 -0.3 ~-1.2
38 3 293 -49N 308 317 -0.5 -2.0

.3-mag. Saturn on 1997 May 4

ANOOUADONCOWNOIWBANO®O

Disappearance, Moon 7- % sunlit, Solar elongation 30

Univ. T. Sun Moon Cusp Pos W. a b
Location h m s Alt Alt Az Ang Ang Ang m/o m/o
Anchorage AK 1436 5 5 7 95 -48N 21 45 -0.0 +2.1
Juneau AK 14 30 58 11 14 107 -57N 30 54 +0.2 +2.1
Vancouver BC 14 15 22 13 21 110 -74N 48 72 +0.4 +2.0
Portland OR 14 8 11 11 22 108 -81N 54 78 +0.5 +1.9
Tacoma WA 14 11 40 13 22 109 -78N 51 76 +0.5 +2.0
San Francisco CA 135419 7 21 102 -85 68 92 +0.6 +1.6
Seattle WA 14 12 28 13 22 110 -778 51 75 +0.5 +2.0
Reno NV 13 58 51 11 24 106 -875 66 91 +0.6 +1.7
Fresno CA 13 54 24 9 24 104 -82s 72 96 +0.7 +1.6
Los Angeles CA 13 51 30 9 25 103 -755 78 103 +0.8 +1.4
San Diego CA 13 50 45 10 26 103 -71is 82 107 +0.9 +1.3
Boise ID 14 8 27 16 27 112 -88N 61 86 +0.7 +1.8
Las Vegas NV 13 57 3 13 28 107 -77s 76 101 +0.9 +1.4
Calgary AB 14 23 49 20 27 121 -78N 51 75 +0.6 +1.9
Edmonton AB 14 28 59 21 27 124 -74N 48 72 +0.6 +1.9
Phoenix AZ 13 56 33 15 31 108 -695 85 109 +1.1 +1.2
Helena MT 14 16 58 20 30 119 -86N S5S 84 +0.8 +1.8
salt Lake City UT 14 7 6 18 31 114 -845S 70 94 +0.9 +1.6
Flagstaff AZ 1359 8 16 31 110 -72s 81 106 +1.1 +1.3
Tucson AZ 13 56 24 16 32 108 -65S 89 113 +1.2 +1.1
La Paz Mexico 13 53 0 14 34 103 -40S 114 138 +1.7 -0.2
Albuquerque N 14 4 53 22 36 115 -675 86 111 +1.2 +1.1
El Paso TX 14 159 21 27 112 -59s S5 119 +1.5 +0.8
Denver CO 14 12 54 25 37 121 -76S 78 102 +1.2 +1.4
Cheyenne WY 14 15 8 25 37 123 -785 75 100 +1.2 +1.4
Ragina SK 14 29 57 27 33 132 -86N 59 83 +0.9 +1.7
Pueblo CO 14 11 27 25 37 120 -72s 81 106 +1.3 +1.3
Lubbock TX 14 10 44 27 42 119 -58s 95 120 +1.7 +0.7
Pierre SD 14 25 14 30 35 132 -80S 73 98 +1.3 +1.4
Monterray Mexico 14 14 47 28 47 114 -27s 127 151 +3.2 -1.8
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San Antonio TX
Austin TX
Oklahama City OK
Brownsville TX
Wichita KS

Montgomery AL
Indianapolis IN
Louisville KY
Cincinnati OH
Atlanta GA
Knoxville TN
Detroit MI
Cleveland OH
Charleston WV
Sudbury ON
Charlotte NC
Pittsburgh PA
Toronto ON
Buffalo NY
Raleigh NC
Richmond VA
Washington DC
Baltimore MD
Norfolk VA
Dover DE
Philadelphia PA
New York NY
Albany NY
Montreal PQ
Burlington VT
Hartford CT
Manchester NH
Providence RI
Quebec City PQ
Boston MA
Bangor ME
Halifax NS

St Johns NF

120
122
127
119
130
141
126
139
135
130
134
126
136
140
143
136
147
143
139
139
141
146
152
151
151
153
153
157
157
158
162
165
165
168
169
169
171
172
177
178
178
179
184
183
183
186
185
184
185
189
191
192
189
192
196
208
224

-408
-42s
-57s
-19s
-63S
-87s
-49s
-81s
-69s
-57s
-64S
-35s
-63S
-678
-74s
-47s
-117s
-558
-34s
-19s
-44s
-158
-64s
-60S
-21s
-53s8
-47s
-48s
-245
-358
-55s
-518
-40s
-63s
-21s
-44s
-54s
-51s
-16s
-258
-32s
-33s
-16s
-298
-33s
=348
-428
-51s
-47s
-36s8
-39s8
-34s
-52s
-358
-428
-338
-32s

Lunar Occultation of 0.3-mag. Saturn on 1997 May 4
Reappearance, Moon

6- % sunlit, Solar elongation 30

Univ. T. Sun Moon Cusp Pos W.

Location h m s Alt Alt Az
Anchorage AK 15 12 28 9 11 103
Juneau AK 15 17 18 17 20 117
Vancouver BC 15 15 52 23 30 124
Portland OR 15 11 19 23 32 122
Tacoma WA 15 13 52 23 31 123
San Francisco CA 14 59 47 20 34 115
Seattle WA 15 14 32 23 31 124
Reno NV 15 525 23 36 119
Fresno CA . 15 0 55 22 36 117
Los Angeles CA 14 57 34 23 38 115
San Diego CA 14 56 17 23 39 115
Boise ID 15 15 50 28 37 128
Las Vegas NV 15 5 0 27 41121
Calgary AB 15 28 14 30 35 137
Edmonton AB 15 31 45 31 34 140
Phoenix AZ 15 3 16 29 44 122
ilelena MT 15 25 12 32 39 137
Salt Lake City UT 15 16 52 32 42 131

Ang
32N
44N
65N
12N
69N
87N
65N
86N
88s
81s
178
81N
82s
70N
66N
73s
80N
89s

1

301
289
268
261
264
246
265
247
242
234
230
252
236
263
267
226
254
242

138 +2.5 -0.4
136 +2.4 -0.2
121 +1.9 +0.7
159 +4.5 -3.9
115 +1.8 +0.9
91 +1.1 +1.4
130 +2.2 +0.2
96 +1.3 +1.3
109 +1.6 +1.0
121 +2.0 +0.6
114 +1.8 +0.9
143 +2.9 -0.9
115 +1.8 +0.8
111 +1.7 +0.9
104 +1.5 +1.1
131 +2.4 -0.0
101 +1.4 +1.1
123 +2.1 +0.4
145 +3.2 -1.2
159 +5.0 -4.3
134 +2.6 -0.3
163 +6.1 -6.2
114 +1.9 +0.¢
118 +2.0 +0.5
157 +4.6 -3.7
126 +2.3 +0.1
131 +2.5 -0.3
130 +2.5 -0.3
154 +4.2 -3.1
143 +3.2 -1.4
123 +2.1 +0.1
127 +2.3 -0.2
139 +2.9 -1.0
115 +1.8 +0.3
157 +4.6 -4.1
134 +2.6 -0.7
124 +2.2 -0.2
127 +2.3 -0.4
162 +5.4 -6.1
153 +3.8 -3.1
146 +3.2 -2.1
145 +3.1 -1.9
163 +5.3 -6.4
149 +3.3 -2.5
145 +3.1 -2.0
144 +3.0 -2.0
136 +2.5 -1.2
127 +2.1 -0.6
131 +2.3 -0.8
142 +2.8 ~-1.8
139 +2.6 -1.5
144 +2.8 -2.1
126 +2.0 -0.7
143 +2.7 -1.9
136 +2.3 -1.4
145 +2.4 -2.5
146 +1.8 -2.8
a b

Ang m/o m/o
325 +0.4 +1.3
314 +0.7 +1.3
292 +1.0 +1.3
286 +1.1 +1.4
288 +1.1 +1.3
271 +1.0 +1.6
289 +1.1 +1.3
272 +1.1 +1.6
266 +1.1 +1.7
259 +1.0 +1.9
254 +1.0 +2.0
276 +1.2 +1.5
260 +1.1 +1.8
288 +1.2 +1.2
291 +1.2 +1.1
250 +1.1 +2.1
278 +1.3 +1.3
266 +1.3 +1.6
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Flagstaff Az 15 717 30 44 125 76S 230 254 +1.2 +2.0
Tucson AZ 15 1 48 30 45 121 685 221 246 +1.1 +2.2
La Paz Mexico 14 40 22 25 45 110 42s 196 220 +0.5 +3.5
Albuquerque NM 15 12 55 35 48 131 705 223 247 +1.2 +2.1
El Paso TX 15 5 40 34 49 127 61S 214 238 +1.1 +2.5
Denver CO 15 24 4 38 47 140 78s 232 256 +1.3 +1.8
Cheyenne WY 15 26 46 39 46 143 815 235 259 +1.3 +1.7
Regina SK 15 39 24 38 40 152 80N 254 278 +1.3 +1.1
Pueblo CO 15 21 56 38 48 139 755 228 253 +1.3 +1.9
Lubbock TX 15 15 8 40 52 137 59s 212 237 +1.1 +2.5
Pierre SD 15 37 51 43 47 154 835 237 261 +1.4 +1.4
Monterrey Mexico 14 49 20 36 54 123 255 179 204 -0.2 +5.2
San Antonio TX 15 558 41 56 134 395 192 217 +0.6 +3.7
Anstin TX 15 928 43 56 138 40S 194 218 +0.7 +3.5
Oklahoma City OK 15 24 44 45 54 148 57s 211 235 +1.2 +2.5
Brownsville TX 14 49 0 39 56 126 165 170 195 -1.3 +7.3
Wichita KS 15 30 3 46 53 152 635 217 241 +1.2 +2.2
Winnipeg MB 15 48 49 44 43 164 88N 245 269 +1.3 +1.0
Dallas TX 15 18 17 45 56 145 48S 201 226 +0.9 +3.0
Fargo ND 15 46 0 45 46 163 855 238 263 +1.4 +1.2
Omaha NE 15 38 55 47 51 159 71S 224 249 +1.3 +1.8
Tulsa OK 15 28 11 47 55 152 575 210 235 +1.2 +2.4
Topeka KS 15 34 56 47 53 157 64S 218 242 +1.3 +2.0
Houston TX ' 15 8 36 45 58 140 335 186 211 +0.3 +4.2
Kansas City MO 15 36 27 48 53 160 63s 217 241 +1.3 +2.1
Des Moines IA 15 42 32 49 51 164 685 222 246 +1.3 +1.8
Minneapolis MN 15 48 19 49 48 168 76S 230 254 +1.3 +1.4
Little Rock AR 15 28 19 50 57 158 46S 200 224 +0.9 +3.0
Duluth MN 15 52 14 49 47 172 80s 233 257 +1.3 +1.2
Saint Louis MO 15 40 39 52 55 168 555 209 233 +1.1 +2.3
Jackson MS 1521 8 51 59 157 31s 185 209 +0.3 +4.3
New Orleans LA 15 8 21 49 60 149 16s 170 194 -1.4 +7.5
Menphis TN 15 31 30 52 58 163 43S 196 221 +0.8 +3.2
Mobile AL 15 10 49 51 61 155 125 166 190 -2.4 +9.3
Milwaukee WI 15 52 16 53 51 178 65S 219 243 +1.3 +1.7
Chicago IL 15 50 29 54 52 177 61S 215 239 +1.2 +1.9
Montgomery AL 15 20 48 54 60 164 18S 172 197 -0.9 +6.6
Indianapolis IN 15 47 57 56 54 179 525 206 230 +1.1 +2.3
Louisville KY 15 44 26 56 55 178 46S 200 224 +0.9 +2.8
Cincinnati OH 15 48 2 57 55 182 47S 201 225 +1.0 +2.6
Atlanta GA 1528 6 57 60 172 225 175 200 -0.5 +5.8
Knoxville TN 15 38 26 58 58 178 33s 187 211 +0.4 +3.9
Detroit MI 15 56 50 57 51 187 56S 210 234 +1.1 +2.0
Cleveland OH 15 56 33 58 52 190 515 205 229 +1.0 +2.2
Charleston WV 15 48 18 60 55 187 395 193 217 +0.7 +3.2
Sudbury ON 16 558 56 47 193 66S 220 244 +1.2 +1.3
Charlotte NC 15 34 53 60 58 182 19S5 173 197 -0.8 +6.5
Pittaburgh PA 15 55 41 60 53 192 455 198 223 +0.9 +2.7
Toronto ON 16 320 59 49 195 555 209 233 +1.1 +1.9
Buffalo NY 16 2 29 59 50 196 525 206 230 +1.0 +2.1
Raleigh NC 15 36 23 61 58 187 14S 168 193 -1.6 +8.3
Richmond VA 15 46 43 62 55 193 255 178 203 -0.1 +5.1
Washington DC 15 52 43 62 54 196 32s 185 210 +0.4 +3.9
Baltimore MD 15 54 29 62 53 198 33s 187 211 +0.5 +3.7
Noxfolk VA 15 41 54 63 56 194 155 169 193 -1.5 +8.3
Dover DE 15 54 18 63 53 199 30S 183 208 +0.3 +4.2
Philadelphia PA 15 57 44 63 52 201 33s 187 212 +0.5 +3.6
New York NY 16 0 56 63 51 204 35S 189 213 +0.5 +3.4
Albany NY 16 6 38 62 48 205 44S 197 222 +0.8 +2.5
Montreal PQ 16 12 39 60 45 206 54s 208 232 +1.0 +1.7
Burlington VT 16 11 9 60 46 207 50S 204 228 +0.9 +2.0
Hartford CT 16 4 59 63 49 206 38S 191 216 +0.6 +3.1
Manchester NH 16 9 18 62 47 209 41s 195 219 +0.7 +2.6
Providence RI 16 5 56 63 48 209 36S 189 214 +0.6 +3.2
Quebec City PQ 16 16 59 59 43 210 565 210 234 +1.0 +1.5
Boston MA 16 7 43 63 48 209 38s 191 216 +0.6 +3.0
Bangor ME 16 15 42 61 44 214 45S 199 223 +0.8 +2.2
Halifax NS 16 19 0 61 42 221 38S 191 216 +0.6 +2.8
St Johns NF 16 32 26 56 32 235 40S 154 218 +0.6 +2.1

Lunar Occultation of 1.l1-mag. Aldebaran on 1997 May 8
Disappearance, Moon 4+ % sunlit, Solar elongation 22

Univ. T. Sun Moon Cusp Pos W. a b
Location h m s Alt Alt Az Ang Ang Ang m/o m/o
Albany NY 12 023 24 7 74 48N 54 63 -0.4 +1.8
Montreal PQ 12 534 25 8 75 42N 48 57 -0.4 +1.9
Burlington VT 12 330 25 8 75 45N 51 60 -0.3 +1.9
Hartford CT 11 58 26 24 7 74 51N 57 66 -0.3 +1.7
Manchester NH 12 013 26 8 75 50N 55 64 -0.3 +1.8
Providence RI 1158 7 25 8 75 52N 58 67 -0.3 +1.7

Quebec City PQ 12 721 27 11 77 42N 47 56 -0.3 +2.0
Boston MA 11 58 54 26 8 75 51N 57 66 -0.3 +1.7
Bangor ME 12 245 28 11 78 48N 53 62 0.2 +#1.9
Hamilton Bermuda 11 4320 27 7 75 79N 85 94 -0.1 +1.1
Halifax NS 12 131 32 14 81 52N 58 67 -0.1 +1.9
St Johns NF 12 7 14 39 23 91 55N 61 70 +0.2 +1.9
Lunar Occultation of 1.1-mag. Aldebaran on 1997 May 8
Reappearance, Moon 4+ % sunlit, Solar elongation 23
Univ. T. Sun Moon Cusp Pos W. a b
Location h m s Alt Alt Az Ang Ang Ang m/o m/o
Detroit MI 12 49 3 26 9 75 -76N 289 298 +0.1 +0.8
Cleveland OH 12 48 22 27 9 76 -T79N 286 295 +0.1 +0.9
Charleston WV 12 45 34 27 8 75 -86N 279 288 -0.0 +0.9
Sudbury ON 12 52 36 28 12 78 -68N 297 306 +0.2 +0.8
Pittsburgh PA 12 47 33 28 10 77 -83N 282 291 +0.1 +0.9
Toronto ON 12 50 31 29 12 78 -76N 289 298 +0.2 +0.9
Buffalo NY 12 49 56 29 12 78 -78N 287 296 +0.2 +0.9
Raleigh NC 12 43 3 28 9 76 -855 270 279 -0.0 +1.0
Richmond VA 12 44 54 30 11 77 -88S 273 282 40.1 +1.0
Washington DC 12 46 17 30 12 78 -89N 276 285 +0.1 +1.0
Baltimore MD 12 46 46 31 12 79 -88N 277 286 +0.1 +1.0
Norfolk VA 12 44 18 31 12 78 -86S 271 280 +0.1 +1.1
Dover DE 12 46 45 32 13 795 -90N 276 284 +0.1 +1.0
Philadelphia PA 12 47 41 32 14 80 -88N 277 286 +0.2 +1.0
New York NY 12 48 40 33 15 81 -88N 278 287 +0.2 +1.0
Albany NY 12 50 41 33 16 82 -83N 282 291 +0.2 +1.0
Montreal PQ 12 53 36 34 17 83 -77N 288 297 +0.3 +1.0
' Burlington VT 12 52 41 34 17 83 -80N 286 294 +0.3 +1.0
Hartford CT 12 50 2 34 16 82 -86N 279 288 +0.3 +1.1
Manchester NH 12 51 41 35 18 84 -85N 281 290 +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 19 86 -76N 289 298 +0.4 +1.0
Boston MA 12 51 4 35 18 83 -86N 279 288 +0.3 +1.1
Bangor ME 12 54 32 37 20 86 -83N 282 291 +0.4 +1.1
San Juan PR 12 13 33 31 9 176 -22s 206 215 -0.6 +2.7
Hamilton Berrmda 12 39 48 39 19 82 -64S 249 258 +0.2 +1.5
Halifax NS 12 56 43 41 24 90 -88N 277 286 +0.5 +1.2
St Johns NF 13 7 25 48 33 102 -89S 274 283 +0.8 +1.3
1

Videotaping Grazes with Hand-held Camcorders
David W. Dunham

y experience with the January 19th grazing occultation

of Aldebaran shows that anyone with a telescope and a

camcorder can video record grazes of relatively bright
stars. Many amateur astronomers now have camcorders, perhaps
even more than those who have audio tape recorders, and they
should be encouraged to video record good grazes in their area.
Unfortunately, nearly all camcorders, including mine, do not have
removable lenses or a proper front-end for connection to a C-
mount or other telescope adaptor. But they can be held up to an
eyepiece, and for a bright source like the Moon, a blurry blob of
light can be located in the viewer without too much difficulty.
Then, the image must be brought into focus, which with ordinary
scenes is easiest in the widest-field mode. I found this usually
doesn’t work; instead, once the blob of light is in view, zoom in on
it. That quickly brought craters into view on January 19th, and then
the image could easily be kept in focus. Although it’s better to use
a video camera connected directly to the telescope when possible,
the hand-held camcorder technique is easier to set up and available
to many more observers. It also has an advantage that if any
troubles develop with the video and the star can’t be reliably
imaged, the camcorder can just be set down, still running to act as
an audio recorder, and the observer can quickly put his or her eye

Occultation Newsletter, Volume 6, Number 14; March 1997 315



International Occultation Timing Association, Inc.

to the telescope eyepiece and call out the events visually.

1 didn’t understand this technique last September 26-
27th, when I wanted to video record the graze of 6.1-mag. Z.C. 35
during the total lunar eclipse. | had with me my image intensifier
and black-and-white Panasonic camera, my usual system for
occultations, and planned to use my camcorder only in VCR-mode
as a recording system. But after sctting up and getting the Moon in
view, 1 discovered that I had left behind a critical component
needed for audio, and without that, no timings. So I took the
camera off, put in an eyepiece, and observed the graze visually,
using a backup portable tape recorder for timings (I could have
used the camcorder as an audio recorder, but didn’t think of that at
the time). After the graze, I put the camcorder up to the eyepiece
of the C-8 (loaned to me by Steve Edberg), and after some
difficulty, was able to video record the red eclipsed Moon and Z.C.
35. Many camcorders have good dynamic range and are rather
sensitive, so I believe that they could be used to record grazes of
5th and maybe 6th-mag. stars on the dark limb of the crescent or
quarter-phase Moon. Hand-held camcorders might not be so useful
for recording total occultations well on the dark side of the Moon,
since the lunar cusp serves as a good reference for the camcorder’s
focus during a graze, but maybe some experimenting will show
some success for such total occultations as well (focus first on the
Moon, then move over to the star, more difficult for
reappearances).

The Aldebaran graze on Jan. 19th was featured on the
front cover of the last issue. In New England, it was 12° from the
south cusp on the sunlit side of the 82% sunlit waxing Moon. My
regular video system using my black-and-white Panasonic camera
is optimized for recording faint stars. It is useless for bright-limb
events due to blooming and its limited dynamic range. Besides, I
wanted to record the graze in color, to show Aldebaran’s orange
color relative to the Moon. So I planned to use my camcorder with
my 5-inch Celestron telescope (no need to use my C-8 with a star
that bright), and would just hold it with my hands to the eyepiece,
since I could not connect it to the telescope directly. This also
vastly simplifies my usual setup since there are no cables to
connect. But when I set up the telescope, I discovered that I had
left with my C-8 at home the screws to connect the equatorial
wedge to the tripod. I ended up resting the telescope base on its
Anvil metal case and used it in alt-az mode. Since my hands held
the camcorder, I could not track the Moon. I knew approximately
when the graze events would occur, so I watched the Moon drift
across the field, and set Aldebaran where it would have a
maximum track (a little less than 2 minutes) across the field about
a minute before the first disappearance. After recording the
disappearance and making sure that it did not reappear against the
steep mountain on the profile, I set the camcorder (still running)
down and adjusted the telescope as the star was behind the large
mountain near the time of central graze. When I sighted the Moon
again in the camcorder viewfinder, Aldebaran had already
reappeared; the first reappearance had occurred a little earlier than
I expected, because my location was about half a km south of
where I had planned to be, as careful measurements showed later.
Then I recorded 3 disappearances and 3 reappearances as the star
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passed over the last large mountain ridge on the profile. This was
in Acton, Massachusetts, about 50 km northwest of Boston and
about 725 km by highway from my home in Maryland; the
temperature was about -18° C. It’s not the most spectacular graze
that I have video recorded, but it’s my first video of one well on the
bright limb, and as far as I know, it is the first video ever of a graze
of Aldebaran. So it was well worth the long trip; there is only one
other possibility for a graze of Aldebaran under conditions this
good or better during the rest of the series (on 1998 Sept. 12)
within 725 km of my home, according to the map on p. 293 of the
last issue. Wayne Warren shared the travel with me and also tried
to video record the graze at a site nearby. He didn’t know what |
was then learning, failed to focus on the Moon and the star, and set
his camcorder down to audibly record his visual observations. He
saw the first reappearance that I missed, but discovered afterward
that his camcorder stopped soon after he had set it down. I learned
later from expedition leader Phil Dombrowski that the graze was
timed from two other stations in Acton, but being higher on the
profile, they had fewer events. Claudio Veliz timed the graze from
a site in Vermont, and John Leppert observed but was unable to
time the graze in North Dakota in unseasomably warm
temperatures, near freezing, for that time of year. Guy Nason
reports that six stations out of nine deployed near Toronto, Ontario,
successfully timed the graze; the failures at three stations were
caused by the bitter cold (-26° C and windy). As far as I know, this
was the first graze observed during the current series of Aldebaran
occultations. The first impression was that the observations were
in relatively good agreement with the ACLPPP profile, which in
this case was similar as well to the GRAZEREG profile in this
well-charted part of the Moon far from the Cassini region; there
may have been about a 0 1 south shift, but not more than that. 1

1997 Planetary, Cometary, and Asteroidal

Occultations
David W. Dunham and Edwin Goffin

major planets during March, April, and May are given in

the tables below. Data to compute appulse local
circumstance predictions for these events for all of 1997 were
distributed to the graze computors at the beginning of January. and
they should have distributed these “LOCM97" predictions to [OTA
members later that month. As noted in IOTA News, there should
have been a new distribution of these predictions in late February
after more information was added to the input data, but except for
some components of double stars, the events with these new
predictions will be almost the same as the ones distributed earlier.
The predictions are in virtually the same format as those

for 1994. However, now all events predicted by Goffin are
included, rather than just those using the IOTA criteria described
in ON vol. 6, no. 4 (Sept. 1994), p. 76. This is because the basic
stellar and asteroidal/cometary/planetary ephemeris data have been
supplied to IOTA in ASCII files transmitted by e-mail, saving
Dunham considerable work. Changes in the 1995 to 1997
predictions from those published in 1994 include use of the H and

Predictions for occultations of stars by asteroids, comets, and
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