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David VI. Dunham

This Issue and 1992 Pknetary Occultations: The
min purpose for this issue is to distribute my
predictions for planetuy, 8$teroid&1, and cometary
occdtations that will occur during 1992. Unfortu-
nately, my many prediction oblimtions and the
holidays will make distribution of this issue late,
sothu most subscribers will receive this dter the
first few events occurred. Most, but not all, of
these early events were covered in E. Coffin's
predictions distributed earlier, or in my article
starting on 9. 72 of the 1992 jzujary issue of Skv-
and Telescope (S&T). It was not possible to assem-
ble this issue before departure for our 2-week
holiday vacation, which will include trying to
observe the annular eclipse in California. So the
issue will either be 8ssembled and printed while we
8re 8w8y, in which case it My look a little unusuM
since it Yi]] not be possible to reprint p89es to
make figures 8nd text fit well. Or it will be
assembled, printed, and finally mailed mmy days
after we return on jan. 6, in which use you will
get it we]] after the middle of january, dter many
good events have passed.

Don Stockbauer 8nd Tony Murmy have not suNittod
articles on grazing occultations 8nd new double
stars for this issue, since too few reports have
been received since the last issue. Robert Xndy
notes grj error in the graze list on p. 108 of the
last issue; his expedition for the june 17th graze
us 8t Peculiu, IK) (not KS).

IOTA Meeting: The next (10th) annuM meeting of the
International Occultation Timing Association will
probably be held Saturday, 1992 October 3, in the

129



.

130

Houston, Tcx8$, area. This will give those who
arrive early a chance to observe two good grazing
occu1tations that will occur in the area Thursday
evening, October 1st (U.T. October 2). The Moon
viii be 35% sunlit w8xiM, and the grazes 8re d8rk-
1i±southern-limit events. Thestars are 6.3-mag.

ZC 2510 and 4.3mnag. 44 Ophiuchi. The p8ths 8re
shown as numbers 284 and 285 on p. 124 of the RASC
Observer's Handbook, and the 44 Ophiuchi event is
Usd shown on p. 68 of the january issue of S&T.
The 1omtion of the meeting has not yet been deter-
mined, since our usual meeting place, the Lunar and
Planetary Institute, will probably not be availab1e
during weekends in their new location. More specif-
ic informtion will be given in either the next
issue, or the one following it.

Graze Supplements and Next Issue: i had planned on
distributing the hemispheric grazing occultation
supplements for 1992 with this issue, but this will
not be possible; it was more important that I spend
my limited time on distribution of the detailed IOTA
grue predictions for early 1992, and related data
for others helping with this effort. We plan to
distribute the grue supplements in a separate
nailing in january. We hope to produce the next
issue of ON. in mrch. If you have a contribution
for that issue, we should receive it by March 7.

SOLAR SYSTEM OCCULTATIONS DURING 1992

David W. Dunham

g,n,e,r,a.1,: My predictions of occultations of stars by
major andminor planets, and by onecomet, are given
in two tables whose contents are described in ON, S,
No. 2, and in subsequent sections of this article.
Kost of the asteroih1 occu1tation prediction
m8teria1 distributed by IOTA was prepared by Edwin
Coffin in Belgium and is discussed in the third
section, Sources of the predictions, other informr
tion, including stellar diameters (when significant)
8nd 8 priority list, and notes 8bout individual
events, are given in the last sections.

ReportinA Observations: Reports of observations of
any of these events should be sent to jim Stamn;
11781 N. joi Drive; Tucson, AZ 85737; U.S.A.

Report
positive or negative observations made under good
conditions, but clouded-out 8ttcmots need not be

reported. If a definite occultation is seen th8t
could use some analysis for comparison with others,
also send copies of the report to inc at 7006 Megan
Lane; Greenbelt, MD 20770; U.S.A., and to the
chairmn of the Intermtioml AstronomicM Union's
(I.A.U.) Comnission 20Working Group on Predictions
ofOccu1t8tion$ by S8te11ite$ andMinor Pknets, who
is LawrenceWasserman; Lowell Observatory; Mars Hill
Road, 1400 West; Flagstaff, AZ 86001; U.S.A.
Alternatively, observers may send their reports to
their 10¢81 or regional coordimtors, who cm then
sendthe resultstoStamn, and, when appropriate, to
Lovell Observatory. The addresses of the regional
coordinators are given in "From the Publisher" on p.
129 of this issue. Forms for reporting the observa-
tions can be obtained fromStamnor fromthe region-
al coordimtors. Ple8se indicate on the forms to ._
whom copies are being sent. These forms are pre-
ferred, but the forms of the lnternatiom] Lunar
Occu1tation Centre (ILOC), or the equivalent
10TA/ILOC graze report forms, c8n be used for
reporting timed occultations or appulses. The main
difference from reporting lumr events is that the
name of the occulting body should be written promi-
nently 8t the top of the form, and the report should
be sent to neither ILOC in japan nor to Don
Stockbauer. Also, if the 8steroid is visible, the
timetkt it merged with the star to formone 8pp&r-
ent object, and the time the two were again notice-
ably separated, should bereported, with an estimde
of whether the asteroid passed north or south of the
star, if possible. Copies of the ILOC forms c8n be
obtained from ILOC, the IOTA secretary-treasurer
(the MCM8MjSCS in Topek8, KS), or from Don
Stockbauer; 2846 Mayflower Landing; Webster, TX
77598; U.S.A. —

Event Selection: I made computer comparisons of my
combined caU1og with ephemerides of all of the
major planets, the gi8nt comet P/Schwassmann-
Wachtnann 1 (P/SnrWm"1), and all minor planets for
which Edwin Goffin predicted (see section below) 8t
least one event under the selection conditions that
we used for the min put of the North Amerian
Asteroidal Occultation Supplement for 1992: The
star must be brighter thm mag. 12.6; the magnitude
dropmust be at 1mt 0.5; and for angular diameters
smaller than 0:021, the star must be brighter than
mag. 5.1; 0:021 to O:OSO, brighter than mag. 6.1;
O:'OSi to 0:060, brighter than mag. 7.1; 0:061 to
o:on, brighter than mag. 8.1; and (1'071 to (1'079,
brighter than mg. 9.1. In a few cases, these
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conditions were violated, such as for interesting
objects like 44 Nysa, 624 Hektor, and 2060 Chiron.
The numbers of the minor planets includod in iny
cmbined cata1og searches included 1-4, 6, 10, 13,
15, 17, 18, 20, 21, 24, 27, 29, 30, 34, 36, 38, 40,

41, 44, 47-49, 51, 52, 54, 58, 68, 70, 80, 84, 86-8,
92, 94, 103, 105, 115, 117, 121, 137, 139, 144, 145,
154, 164, 165, 175, 184, 192, 194, 212, 216 (unfor-
tunately, noevents were found), 230, 248, 276, 308,
324, 334, 344, 349, 409, 410, 429, 451, 455, 469,
490, 511, 524, 532, 584, 596, 624, 626, 654, 704,
804, 805, 914, 2060, 3123, and 3148. In 8ddition,
FAC comparisons were made for 1-4, 10, 18, 48, 52,
87, 121, 451, 704, 2060, and P/Sm-Wm-1.

Asteroidal Occult8tion Predictions by E. Goffin: The

, 1992 Asteroidal Occultation Supplement for Northknericm Observers, prepared by Edwin Coffin with
finder charts annotated by David Werner, were distr-
ibuted with the last issue of ON for IOTA tnetnbers
and ON. subscribers in North America. Copies of
Coffin's predictions and chuts appliab1eto other
parts of the world were sent by jim Stamn a few

months 890tO regional coordimtors for distribution
tomembers and subscribers in their regions, Coffin
has continued to improve the orbits for mny aster"
olds, and we have both used these for our predic-
tions. Goffin usedmy CombinodCata1og (CC), and my
version of Fresneau's Astrographic Catalog (FAC),
for most of his calcuktions, so many of our pre-
dicted events are in comon, andour predicted paths
for the comon events are generally in good agree-
ment. Consequently, we need to publish only a few
finder charts in the regular issues of ON, since
they have already been distributed with Goffin's

._ predictions. In a few cases, we will publish 1'charts for some of the more crowded stu fields on
Goffin's charts, to facilitate locating the star to
be occulted (the "target stu"). These will be
published alone, to be used in conjunction with
Coffin's broader-field charts. Rmanber that the 1'
charts are generated mostly from FAC. Unfortunate-
ly, for my finder charts published in this issue,
there was not time to include Atlas Coeli-type
charts or to annotate the other charts with star
designations or comparisons with the T.V.YLA. Two
of Goffin's charts were not included in the main
part of the North American Asteroidal Occultation
Supplement for 1992, even though the events 8re
listed in my january S&T article. Goffin's informa-
tion about these events, involving 44 Nys8 on April
18 and 105 Artemis on November 26, are reproduced in

this issue.

Ccmpuison with the True Visual Magnitude Atlas
(TVMA) often shows that some FAC st81% are brighter,
fainter, or very faint relative to their plotted
mgnitudes, indicated with B, F, or VF, respective-
ly. "N" indicates that the star is not shown in

TVKA,

For mny asteroids, Goffin used orbital elements
published in the Minor Planet Circulars (MPC'S)
mther thm computing new elments himself. In
three cases (21 Lutetia, 36 Atalante, and 805
Hormuthia), there were large discrepancies between
my ca1culations 8nd coffin's, exceeding I'; Larry
Wasseringn at Lowell confirmed my calculations.
Investigation showed that Goffin made typographicM
errors in these cases, so his early predictions were
wrong. For Atalante and Hormuthia, i discovered the
differences in july, soGoffin was able to generate
new predictions for these objects which have been
genemted. The Lutetia error us discovered only
recently, but new predictions by Goffin can probably
be distributed for that asteroid before the first
events in March.

There are a fewininor problems with Goffin's use of
the CC 8nd FAC. The most significant prob1«n was
caused by an error that I made in creating the CC:
The sign of the proper motion in declimtion of Yale
catalog stars was inadvertently omitted. This is
usually not 8 serious prob1w, since correct d8ta
for virtually all Yale stars are given in the SAD
md other c8t81ogs, all of which had more priority
than Yale when CC us creded. The min purpose
for merging Yale into CCwas toobtain a few hundred
Y8jc stars with southern declinations whose proper
motions were not determined (zero used) and which
8re not in the SAD or most other caUlogs. For
stars with large negative proper motion in declina-
tion, the coordinate matching used to create CC did
not work, resulting inmany "false" stars whose only
source was Yale. Only a few of Coffin's 1992
predictions involve these "false" stars, so the
actual occu1tUions will not be visible from the
Earth's surface, including DM -14" 4437 (" SAD
159960) by 92 Undina on june 14 (South America to
Australia) and DM +26" 778 (' SAD 76936) by 349
Dembowska on October 1 (Peru to U.K. in strong
twilight). Goffin predicts an occultation of 8.9-
mag. FAC 119281 by 51 Nemusa on February 23 in
China and japan, but this star is no. 94224 in the



132

SAD catUog, which shows the stu to have signifi-
cant proper motion so that the shadow will Miss the
Earth's surhce.

Goffin made wide use of the new Positions and Proper
Motions (PPM) catalog, which I have not had time to
merge into my combined catalog. For many of these
stars, Zodiacd Zone (ZZ) data were availab1e, which
is of comparable quality to most of the PPM data, so
I h8ve generally preferred to use ZZ (source code
U). When ZZ data were not available, I often used
thePPMposition directly fromGoffin's predictions.
Most of the PPM stars have SAD numbers, which I
prefer to use, considering the more widespread
availability of the SAD catalog.

Also, Coffin assigned sequential numbers tosome of
the catalog sources, including the FAC, where the
stars remain unnumbered inmy version. For the five
different Lick-Voyager C8t8jo9S, he usedmy original
source catalog nwnber, rather than the sequential
numbers for the five catUogs given in the OMnumber
column, which are used by Lowell Observatory in
their publications 8s well as by me. For the same
reason, our designations for the Astrographic
C8t&109 (AC) stars in the CC differ. He used my
positional source catalog number, rather than my
preferred designations, which are in the DM number
fields for non-SAO stars,

Explanation of Data in Tables 1 and 2: A complete
explamtion of the ¢i8t8 in TUle 1, and a partial
explanation (actually, covering most of it) of the
data in TUle 2, us given in tny utic1e, "Sokr
System Occultations during 1991", in .On S (#2,
December 1990), starting on p. 39. The only change
for 1992 is tNt 8n 8ttcmpt has beenmade to convert
the photographic magnitudes of AGK3 stars with
spectrM types to approximate visuM mgnitudes by
useof a table of B-V values for different spectral
types given in documentation for the Skymp ata1og.
The combined catalog that i use for my asteroid
search runs w8s processed with a computer progrui
that I wrote to apply these corrections, similar to
the processing of AGK3 magnitudes of XZ stars that

I performed to create the 80L version of the XZ.
The explanation of the rest of the Table 2 d8t8, not
covered in .QN, S (2) referenced above, is given
below:

Following theminimum geocentric separ8tion time md
angular distance is the star's position and proper

motion source catalog code specified under S. The
catalog codes are listed below; the value at the end
of each description is the current estimUed
positional accuracy in arc seconds:

A AGK3 (Astronomische Gese11schaft, 3rd Katalog),
quite accurate at the epoch of the last plates
taken in 1960, but now having 8 mean accumcy of
about 0:5, with many stars now having errors of
about 1".

B ACRS (Astrographic Catalog Reference Stars), a
new catalog orguiized by Toni Corbin at USNO,
accuracy now about 0:3.

CCarte duCiel, or AstrogmphicCaU1og (AC). The
mean epoch is around 1900, and no proper motions
are wai1able. Most of the AC stars are faint
and distmt, with small proper motions, so that
the current mean error is about 1". However,
many ACstars havesignificant proper motions so
that current 8ctu81 positions can differ by 8
few to several seconds. When possible, the
positions of AC stars involved with important
occultations should be updated with modern
astrometric observations.

D Positions from measurement of Palomar Schmidt
plates, with an absolute accuruy of about 1".
Mainly includes several stars in Scorpius whose
positions were me8sured from 1954-5 Palomar Sky
Survey plates to provide predictions of stars ir,
the 1975 my lunar eclipse star field.

E Eichhorn's PIeiades (USNO P) catalog, accuracy
now about O:S.

F FK4 (4th Fundamental Katalog). FK5 positions are
better 8nd will be added later. Less tMn 0:2.

GAlbany General Catalog (G.C., viaSAO; mean epoch
is in late 1800's, so current positions are

_usually in error by more than 1" or 2"). H
Positions of generally fainter stars measured by

Arnold Kknok with the 20-in. twin 8strogr8ph
at Lick Observatory on Mt. Hamilton, Calif.,
current 8ccijracy 8bout 0:3.

I IRS (International Reference System), a new
reference star caU1og tmt gives improved po
sitional data for about 1 star per square
degree, to supersede the AGK3R and Perth 70
catalogs. NIRS is the northern half of IRS.
Generdly less than 0:2.

j Guide Star Catalog, absolute accuracy about 1",
but may be O:S, in rare cases, 2".

K USNO K-catalog of zodiacal stars, including some
AGK3 stars and southern Yale stars with no
proper motions determined. The accuracy is the
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same as the AGK3, except for the Yale stars,
whose current 8¢cwacy is about 1" (worse for
some stars with large proper motions).

L High-precision subset of ppm (see M below),
mainly from obserutions by the Culsburg
photoelectricmeridian circle, La Palm, Canary
Is. O:iS.

M PPM (Positions and Proper Motions, a new catalog
from the German Astronomisches Rechen lnstitut
th8t is effectively an uphte of AGK3 and SAD),
0:3,

N N30 is a compilation catalog formed in the late
1930'$ for astrometric observations of Pluto.
Only stars comnon to the ZC are included, and
more recent oNervations included in the
formation of the XZ catalog have been used. The
current 8ccijracy is only slightly better thm
the XZ (see X below).

0 PPM stars with problems; the current positions
are generally significantly worse than the ppm

average errors. ("0" for "Oops"). Also
includes PPM double stars,

P Perth70 photoelectric meridian circle catalog
covering the southern sky at a density of about
1 star per square degree. Mean epoch is about
1970; proper motions were t8ken from culler
catalogs. Current accuracy is about 0:3.

Q PPM or combined catalog star position has been
changedto get better agreementof my predicted
path with th8t predicted by E. Goffin.

R AGK3R, reference star catalog for the
photogmphic AGK3. 0:4.

S SAD catalog with SAD source Yale, last plate
epochs usually in the e8rly 1930's. 1".

U USNO preliminary Zodiacal Zone catalog (ZZ87),
0:3.

WAC position altered to obtain better agreement of
my path with that computed by E. Gof'fin.

XUSNOXZ wherethe data were not simply taken from
the sad or ZZ87. 0:6.

Y Yale, see K (most of these have unknown proper
motion) and S above. In the combined catalog,

all of the Yale declination proper motions were
erroneously taken as positive, so events with
a code of Y need to be checked and manually
corrected, when appropriate.

Z Robertson's Zodiacal Catalog (ZC), with some
later catalog data added when the XZ m
created. 0:6 to i:O.

2 FK5 extension catalog. 0:2.
3 FK3, the predecessor of the FK4. 0:4.
5 FK5, current accumcy O;i or less.

7 Combination of Perth70 and XZ data. 0:3.

If there are two letters under S, the second letter
is the position and proper motion source for the
comp&rison shift d8t8 following the AGK3 number.
The path shift, in the (occultation path) sense,
second uta1og minus first c8t8109, is given under
§h.i.f,t,, which is expressed in seconds of arc, to the
north if positive and to the south if negative. The
vUue in minutes to be Uded to the U,T. is given
under Time. A "B" precedes the shift value if the
comparison data (shift and time) are for the path of
the star's B"component relative to the A-component,
rather than the second star source catalog relative
to the min source catalog. In these cases, the
latter is the same for both components, so it is
sufficient to list the second source catalog compar-
ison only for the primary (A-component).

The last columns give the star's apparent RA. and
Dec. computed for the time of geocentric conjunc"
tion, for direct use with setting circles.

Explanation of Data in Table 3: Information about
the estimated angular diameter of the occulted stars
is given in Table 3 only for events for which the
stellar angular diameter is large enough for the
edge of the uteroidor planet to require more than
0.05 second to geometrica11y pass across the star
during a central occultation. For these events, the
effect of the stelkr diameter might be noticed by
visual observers, especially for newly grazing
events when the observer is near oneof the edges of
the occulUtion path. The double stu code is given
in the D column just after the SAO/DM No, Parame-
ters relating to the stellar angular diameter are
given in the last four columns. The first of these,
m", is the angular diameter in milli-arc seconds
(units of O:OOi). Under m is given the distance in
meters that the star subtends at the asteroid's
distance from the arth. The time in mi11iseconds
that it takes the edge of the asteroid to ge»etri-
cally pass across the star during 8 central occulta-
tion is given under ,t.i,me. Lastly, under .d.f., the
subtended diameter of the star is expressed in units
of Fresnel diffraction fringeseparation. If it is
3 or larger, diffraction will be negligible and the
occultation light curvewi11 be essentially geomet-
ric. If it is 0.3 or less, the star's angular
diameter will manifest itself only as & very slight
modification to a point-source Fresnel diffraction
pattern, which could only be measured from 8 high
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signal-to-noise-r8tio photoelectric recording.
Between these values, the occultation light curve
will be a complex combination of the two effects.
This information is avai1able for all events listed
in Tables 1 and 2, of possible use to those who want
to analyze high signal-to-noise photoelectric
records, upon request to me at: 7006 Megan Lane;
Greenbelt, MD 20770-3012; USA.

Local Circumstance/Appulse Predictions: joseph E.
arro11; 4261 Queen's W8y; Minnetonk, M 55345;
USA, computes the iota appulse predictions for all
lOTAmwbers. Note th8t the star source code logic
of this program has not been updated, so that the
source codes in the appulse predictions will some-
times differ from that given under S in Table 2
described above. In case of disagreements, use the
Table 2 code. Hans-joachim Bode distributessimiiar
predictions to 10TA/ES members. The format of these
predictions is nearly self-explanatory and contains
virtuUly all of the information that an observer
needs. Columns headed D and S following the SAD
number give the double star code and star position
source code (but see the remark above), respective-
ly. Next are the star's DM/ID No., then the star's
MAG (visual mag.), OCC. [MAG (occultation magnitude
drop), and DUR SEC (central occu1tation duration in
seconds). This is followed by the U.T. and distanc-
es (in 8l"C seconds, kilometers on the sky plane, and
in terms of object diameter) of local closest
approach, The distances are positive if the aster-
oid passes north of the star (this means that the
p8th would be south of the observer's 10cation)0
The elongation (ELG, angular distance fromthe star)
of the Sun 8nd Moon are given, as is also the Moon's
percent sunlit (PSNL).

World Maps: World maps by Mitsuru SOma are pub-
lished here only if the event is not included in
Goffin's predictions; or if the star is mag. 8.0 or
brighter; or if the star is double, and I have drawn
a line showing the 2nd component path; or if there
is more than about O:S discrepmcy with Goffin's
prediction; or if there is a recent astrometric
update. The chmts show the Earth as seen from the
aster6id at the time of the event; the hatched curve
marksthe sunriseor sunset terminator, with hatches
on the night side.

Priority List: In Table 4 below, EAON is the
Eiiropean Asteroih1 QcculUtion Network and I (IOTA)
usually refers to attempts that will probably be

made by Karen Gloria 8t van V1eck Observ8tory in
Middletown, CT (with plates usua1)ymeasured by john
Lee at Yale). Arnold Klemola often helps by provid-
ing Mc8swements of secondary faint reference stars
from existing Lick Observatory plates. The EAON
events are from their "observational program";
astroinetric uphtes might not be attwpted for all
of them. Similarly, most events in the "I" column
con$titute8n "observing program" of events on which
North Americans should concentrate, A "2" in the
"I" column indimtes 8n event of seconduy impor"
tance for North Americans.

Table 4. Priority List for Astronietric Updates.

1992 1992
D8tc Asteroid EAON L Qat,e. As,t,e,r,o.i.d. EAON L

J81\

jan

J8n

jan

jan

Feb
Feb
Mar
Mar
Apr
Apr
Apt"
Apr
Apr
Apr
May

1 P/Sm-Win-1 x
7 94 Aurora x

17 15 Eunoinia x
19 10 Hygiea x 2
23 2060 Chiron x
14 2 Pallas x
23 139 juewa x
10 451 Patientia x
17 34 Circe 2

3 117 Lomia x
7 10 Hygiea 2
9 230 Athamantis x

12 154 Bertha x
13 184 Dejopeja 2
18 44 Nys8 x

2 121 Hermione x

May 15 914 Palisam 2
May 21 Pluto x
Aug 9 490 veritas x
Sep 12 344 Desiderata x
Sep 14 58 Concordia 2
Sep 19 2 Pa11as x
Sep 25 6 Hebe x
Oct 7 10 Hygiea x
Oct 26 532 Herculina x
Oct 30 I Ceres x
Oct 31 455 Bruchsalia 2
Nov 12 524 Fidelio x
Nov 26 105 Artmis 2
Dec 17 36 Atalante x x
Dec 21 164 Eva 2
Dec 28 324 Bamberga x

Occultations by the Outer Planets: Occultations by
the outer planets during the next several years, _
based on special 8strographi¢ surveys, are given in
two 1991 Astronomical journal (AJ) 8rticles. Kink
and Klemola list 16 occultations by Uranus and 3 by
Neptuneof mostly 14th-mgnitude sUrs in AJ 102, p.
389. The best of these involves a 12.0-magnitude
star tnt may be occulted by Uranus' rings around
5:11 U.T, july 14. Possib1e occultations by Pluto
or by Charon are listed by D. Mink, a. Klemola, and
M. Buie in aj 101, p. 2255. Small finder charts (7'
on a side) are included for each target star. The
best event is an occultation of a 13th-magnitude
star thgtmay occur in theAmerims onmy 21. They
list three other events of 15th-tnag. stars durinS

1992 that will require photoelectric obsemtion
with very large telescopes.



Notes about Individual Events:

jan. 1, P/S.-W. I: This is the giant periodic comet
Schmssmnn"Wachmann 1, in 8 neu1y circukr orbit
beyond jupiter; its diameter is only a guess.
Dinning in the com my occur within one or two km
of the path, whose location is quite uncertain due
to the AC source for the star's position and the
object's relatively large distance from the Earth.
A path computed with a new orbit, including observa-
tions into early 1991 published in MPC18255, and an
improved star position measured by k1einok from a
Lick plate that he exposed this month, indicates
about O:S arc second south shift, with closest
approach times a few minutes later than iny nominal
times. Most of the shift is due to the stu, The
new path passes over the western tip of Cuba and

"- northern Mexico, but the path is very ljncertgin,
since the error in theorbit can be at least 0:5, so
the event could still occur virtually anywhere in
the U.S.A. south of Alaska.

jan. i, Euterpe: The star is number 9834 in
Aitken's double star (ADS) catalog, with 6.1 (A) 8nd
8.1-tnag. (g) components 0:53 apart in position
angle 114 deg. The occujt8tion path for star B will
be about 300 km, or two path widths, north of the
pUh for A. Under most conditions, the stars will
not be resolvable directly. Consequently, since B
will reniain visible, the apmrent mag. drop will be
2.2 if A is covered. If B is covered, the apparont
m89. change would be only 0.3, very hard to
detect visually.

jan. 4: venus will be 76%sunlit, with a 3:5 defect
of i1]uinimtion.

'
jan. 17: Goffin's path is about two path-widths
southwest of my path.

J8f\. 19: The AC position is uncerUin, so this p8th
could cross the northeastern U.S.A.

jan. 20: Venus will be 80% sunlit, with a 2:6
defect of illumination.

March 10: Venus will be 91% sunlit, with a i:O
defect oS illumination.

March 25: The star is triple, ADS 8048. The
secondary star is double, with separation 3:3 in
approximate p.a. 103 deg. This pair is ii:S from
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the primary in p.a. 220 deg., and will not be
occulted.

March 31, Athwantis: The components are about mg.
9.2 and 10.5, with separation about 0:14 in (occul-
Ution vector p.a.) 242 deg. This probable duplici-
ty was discovered by Richard Nolthenius during a
lunar occu1tation on 1976 Sept. 4. Athamantis'
angular size is about half that expected to separate
the stelkr components.

April 9, Athamantis: Coffin's path is three path-
widths north of tny path.

April 12: Coffin, using an orbit computed at the
Institute for Theoreticd Astrononiy in St.
petersburg, wRpijtes a pathmuch farther north, over
s.w. Camda 8nd Hawaii. My nominal p8th was
computed with w. Landgraf's orbit,

April 13: The stu, ZC 1917, may be a close double,
based on a report of a gruiua1 event during a lunar
occultation of the star seen in South Africa in
1931.

April 18: Nysa is a rare E-class asteroid with an
unusual light curve, perhaps indicating a strange
shape.

April 30: Mars' disk will be 93% sunlit.

May 2, Hermione: The low-altitude geometry makes
this prediction evenmore uncertain than for most AC
stars. The nortn-south path could cross North
America anywhere west of Indiana.

May 6: Psi Virginis is a red giant with spectral
type M3; see Table 3. The star also has an 8.3"mag.
commnion 8bout o:'u away, according to a photoelec-
tric record of a lunar occultation obtained in
South Afria by A, Walker in 1975.

May 21: P17 is the special desigmtion for 8 hint
starthat couldbe occultedby Plutoor by its moon,
Charon. The st8r could also be only dinned by
Pluto's extensive atmosphere, The nominal southern
limit crosses the northern U.S.A., but the
prediction is very uncertain; it could be anywhere
in the western hemisphere. Accurate astrometry is
planned to refine the predictiori.

june 21: The star will disappear on the dark side
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of Mercury's 68% sunlit disk.

june 26: Mercury's disk will be 57X sunlit.

july 18, Grechko: The star is Rho Leonis, a spec-
troscopic binary th8t has not been resolved by
speckle interferometry (resolution about 0:03). An
occultationrecorded photoelectric&11y in Hamburg on
1969 Dec. 29 gave a "certain" separation of 0:003 in
direction 277 deg., but other photoelectricocculta-
tion data have not confirmed this.

Aug. 9: Goffin and Lowell Observatory both compute
8 p8th about 4 p8th-widths southe8$t of my path.

sept. 12: Goffin's p8th is about two widths south
of my p8tt\, but Lowell's p8tt\ crosses northern
Canada.

Sept. 14, Concordia: The star is ZC 1386. Coffin's
path crosses south central Canada.

Oct. 22: Venus will be 82% sunlit, with a 2:3
defect of i11umimtion. The star has an 11.2-mg.
companion iC':i away in p.a. 156 deg.; it will not be
occulted.

oct. 26: The path computed with the Zodiacal Zone
(U) catalog position nearly misses the Euth's
surface to the north, The less accurate SAD
position shows a more southerly oath, crossing
western Mexico. Herculina has the best evidence for
a satellite, about 45 km across, which could cover
the star along a path that could be anywhere in
western North America.

Oct. 30: Thiswi11 bethe best occultation by Ceres
in many years. A major iota effort is planned for
it, including probable travel by some members from
the USA to Austmlia to observe it.

Oct. 31: E. Goffin predicts amore southerly path,
crossing New York City.

Nov. 18: The star is 30 Capricorni, and is a
possible close double, according to a visual lunar
occultation observation. However, this duplicity
has not been confirmed by photoelectric occultation
observations nor by speckle interferometry.

Nov. 22: jupiter will be 99.5% sunlit, with a
negligible 0:2 defect of illumination. The star has

an 11.1unag. companion 31:'9 away in p.a. 309 deg.,
which will not be occulted.

Nov. 23: Omicron Leonis is Subra, the brightest
star predicted to be covered by an asteroid this

year. It is a spectroscopic binary, with 4.4 and
4.6-inag. components (spectral types A5V and F6ll),
separated by perhaps 0:008, which is about 1/4th of
Lameia's angular diameter. The star is also a
visual double, number 7480 in Aitken's atdog,
with a 9.9-mag. companion 85" away in position
8ngle 44". This Nint stu will not be occulted.

Nov. 26: Venuswi11 be734 sunlit with 8 4:3 defect
of illumination.

Nov. 27: Mercury will be 12% sunlit.

Nov. 30: Venuswill be 71% sunlit with 8 4:6 defect
of illumination.

Dec. 3: Venus will be 70% sunlit with a 4:'8 defect
of illumination.

Dec. 7: Thestar will disappear or the dark side of
Venus' 69% sunlit disk.

Dec. 12: The star is ADS 8110, with 12.0-mag.
comp8nion 2:6 8w8y in p.8. 181 deg.; it will not be
occulted.

Dec. 17, Atalante: The star is number 3184 in
Aitken's double star catalog, with 9.0 (A) and 9.6-
lnag0 (B) components 0:65 8PUt in PA 220". The
occultation pUh for star B will be about 200 km
north of that for A. Under most conditions, the
sUrs will not be resoMble directly, although an "
elongated image might be apparent if the seeing is
good. Consequently, since B will remain visible,
the apparent mag. drop will be 1.1 if A is covered.
If B is covered, the upuent mg. change would be
only 0.5, quite hard to notice visually.

Dec. 17: Venus' disk will be 66% sunlit.

Dec. 17: Mercury's disk will be 80% sunlit, so the
dark crescent, where the star h'i:1 emerge, will be
at most 1:'2 wide. The star is the fainter component
of awide double. The primary, 7.2-mag. SAD 159860,
is 47" away in PA 333", and will not be occulted.

Dec. 20: venus' disk will be 64% sunlit.



Dec. 21: Goffin's path crosses New Brunswick, well
west of iny p8th.

ATHAKANTIS OCCULTAT10N OBSERVED IN EUROPE

Roland Boninsegna

Last january was very good for asteroidal occultat-
ions, with 3 wel1"observed events involving Vesta,
Kleopatm, and Myrrha reported in North America,
japan, 8nd Chim (ON 5, #4, p. 93). A 4th event
occurred on january 21, when 7 observers recorded an
occultation of SAD 156876 by 230 Athamantis. Most
of them were informed of the kst-minute prediction
based on plates from ljccle Observatory, That
prediction w8$ especially good. Adri Gerritsen is

" now busy with the reductions. [based on a note in
EAON News, November, 1991]

PREDICTION PROGRAM NEWS

[kvid YL Dunham

Chart Ckrifiation: The chart of occultation
programs and files on pages 125 and 126 of the kst
issue is a more legible version of a handwritten
chut written on one large sheet of paper. The
overall sections described atthe top left of p. 123
referred to the old chart, and should be modified
for the published chart. Specifically, solar
eclipse progrwns 8re on the lower left part of p.
125, and asteroidal and planetary occultation
programs are on p. 126. The programs called

. MAJPLCAL and MINPLCAL should be circled twice (theyare incorporated in the correct OCC program).
"NOVA" should be replaced with "NOVAS" in two
places. On p. 125, some lines were either not
drawn, Dr did not reproduce well enough to see.
These include the following: From APPARENT Moon,
Sun EPHEMS, draw lines to CONJCKAJ, CONJCMIN,
MAJPLCAL/MINPLCAL, andOCCSERCH; fromXZtoGRAZSRCH
andNOVAS/GRAZECAL; fromBEFILE to BEFLSORT/BEFLMERG
and EVANS; from OCCRED to SECLDADD; from SOLECLOB to
OCCRED; and from SECLDADD to BBEADR.

visit to ILOC: On November 14 and 15, during a
business trip to japan, I visited the International
Lunu Occultation Center in Tokyo. i gave the 3
employees of ILOC (which itself is part of the
krger Geodesy and Geophysics Department of the
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japaneseMaritimeSafety Agency), Mr. Mitsuo Kawada,
Ks. Madoka Hirouchi, 8nd Ks. Yumiko Watambe, 8n
intensive course in procedures that had been fol-
lowed by Marie Lukac for the distribution of the
usno total occultations, and gave much advice about
the ccmputer programs involved, especially the EVANS
program that generates the predictions, Also
present were Dr. Yoshio Kubo of the Geodesy and
Geophysics Dept., and onthe 14th, Dr. Mitsuru SOma
of the National Observatory, both ofwhomue fluent
in English and contributed much to the discussions.
1LOCphns to distributethe 1993 predictions, which
i will send to ILOC on amagnetic t8pc produced from
computer runs that i will make at USNO sometime
around june, 1992. ILOC is working Mrd to convert
the Evans program to run on their mainframe comput-
er, and with the 8dvice I gave, they 8re confident
that they will eventually succeed. ILOC is in favor
of distributing 8s m8ny of the predictions as
possible through Mtionaj and/or regional coordina-
tors, and the eventual distribution of the predic"
tion cMcuiations 8s well, 8s described on pages 109
and 110 of the last issue. As part of the software ,
replacement effort, san8 is progressing with the
OCCRED program, and to help, i produced some docu-
mentation for it, 8s well &5 the EVANS program,
mainly to give details of theinajor input md output
files of those programs. i wrote these, and updated
someeulier files (especidly occ.doc) for cluifi-
cation, with our portable PC while I was in japan.

PC Pro,qram for SAD Total Occu1tation Predictions:
Gordon Taylor in England has written a PC program to
calculate predictions of occultations of SAD stars
for a given location. Alan Wells says that it
agrees with theUSNO predictions generally to within
4 seconds (probably due to lack of, or very crude,
limb correction data), 8nd noted 8n error in the
cusp angle cakulations, of which Taylor was aware
and was working to correct. When time permits, i
will send Taylor details of IOTA'S replacwent
effort, so that we can coordinate our efforts to
best mutual advantage.
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PAL CCD CAMERA GROUP PURCHASE AND DCF VIDEO TIME
INSERTER

Henk j. j. Bulder

As of tnid-November, 12 amateurs had ordered the PAL
(mUnly European video format) version of the
philips CCD video camera modules, and more were
expected. As an uphte to the video time inserter
for usewith the DCF 1ong"wavetime signal receivers
discussed on p. 121 of the last issue, the design of
Dr. H. K. Cuno for a simple video time inserter
module which is triggered by DCF 77 time signals 1)8$
proven to function well. So in due time Pierre
Vingerhoets (Belgian totd occultation prediction
coordinator, see p. 109 of the last issue) will
stut the production of these time insertionmodules
for perhaps less than $25 each. According to the
November issue of EAON News, Vingerhoets is also
se11ingDCF receivers (presumably theGermm Conmd
Electronics receiver) for 2000 Belgian Francs (about
$65) post-paid· -25 %
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ECLIPSE NEWS

David W. Dunham

1991 july 11: Ob$erv8tion$ were made neu the
northern limit in Baja California, after all.
VoIodeiner Tel'nyuk-Adamchuk and Ernest Gurtovenko,
frotn the Astronomical Observatory of Kiev Universi-
ty, Ukraine, reports that their team made observa-
tions from four stations near Villa lnsurgentes. In
their recent fax message, they also suggested a
joint analysis of their and IOTA'S path-edge data,

and Usd requested help in determining accurate
geodetic coordinates of their stations. i have
deUiled mps of the uc8, which I plan to send to
Kiev when i visit Moscow in mid-February.

1992 january 4: As this issue is being distributed,
Paul Maiey and 4 other IOTA members are headed for
the northern limit on Truk, and Hans Bode is leading
asimilar IOTA/ES expedition to Arorae Island, close
to the southern limit in the Gilbert Islands of
Kiribati; see p. 110 of the last issue. Fortunate-
ly, expensive GPS receivers will not be needed,
since i recently learned that both islands were
linked with 8 geodetic Hirm survey in the euly
1960'S; accurate coordinates for both on the 1984

World Geodetic System 8re 8v8ilab1e. These and
detailed descriptions of the survey markers have
been provided by the Geodesy 8nd Geophysics Depart-
ment ofthe DefenseMapping Agency Aerospace Center.
The Hirm survey was secret at the time, but was
declassified in 1974.
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IOTA

Thelntermtiom1 Occu]t8tion Timing Association was
estab\ishedtoermurage and facilitatethe observa-
tion of occult8tion$ 8nd eclipses. It provides
predictions for grazing occdtations of stars by the
Moon and predictions for occult8tions of stus by
asteroids and planets, information on observing
equipment and techniques, and reports to themwbers
of observations made. IOTA is a tax-exempt organi"
ution under section 509(8)(2) of the (USA) lnterm1
Revenue Code, and is incorporated in the state of

Tcx8$.

The ON is the IOTA newsletter and is published
8pproxim8te1y four times & year, It is Mso mil-
able separately to non-menbers.

The officers of IOTA 8re:

President Dwid w. Dunhw
Executivevice President Paul Maley
Executive Secretuy G8ry Nedis
Secretary-Treasurer Craig and Terri McManus
VP for Grazing 0ccultation Services joe Senne
VP for Planetary Occ'n Services joseph Carroll
VP for Lunar Occu1tation Services Walter Morg8n
ON Editor joan Bixby Dunham
10TA/Europem Section President Hans-joachimBode
IOTA/ES Secretary Eberhard Bredner
IOTA/ES Tre8$urer Alfonse Gabe1
10TA/ES Research & Development Wolfgang Beisker
10TA/ES Public Rektions Eberhard Reide1

Addresses, meinbership and subscription rates, and
information on where to write for predictions are
found on the front page,

The Dunhams mintain the occu1tation information
line at (301) 474-4945. Messages may also be left
8t th8t number.

Observers from Europe 8nd the British isles should
join 10TA/ES, sending DM 40.-- to the account
10TA/ES; Barto1d-Knaust Strasse 8; 3000 Hannover 91;
Postgiro Hannover 555 829 - 303; bank-code-number
(Bankleituh1) 250 100 30. Full membership in
IOTA/ES includesthe supplement for European observ-

ers (totd md grazing occu1Utions) 8nd minor
planet occultation data, including last-minute
predictions, when available,

Addresses for IOTA/ES are

Eberhard Bredner H8ns-jo8chimgode
Ginsterweg 14 Bartold-Knwst-Str. 8
D-W-4730 Ahlen 4 (Do1berg) 0-+3000 Hmnover 91
Germany Germany
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