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10TA NEWS
David W. Dunham

This issue_and 1392 Planetary Occultations: The
main purpose for this issue is to distribute my
predictions for pianetary, asteroida!, ang cometary
occultations that will occur during 1992, Unfortu-
nstely, my many prediction obligations and the
holidays will make distribution of this 1ssue late,
50 that most subscribers will receive tnis after the
first few events occurred. Most, but not aii, of
these early events were covered in £. Goffin's
predictions distributed earlier, or in my article
starting on p. 72 of the 1992 January issue of Sky
and Telescope (S3T}. 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 1n California. So the
1ssue will either be assembled anc printed while we
are away, inwhich case it may look a little unusual

since it will not be possible to reprint pages to
make figures and text fit well. Or it will be
assembled, printed, and finally mailed many days
after we return on Jan. 6, in which case You Wil

get 1t weil after the middle of Jsnuary, after many
good events have passed.

Den Stockbauer and Tony Murray have not submitted
articles on grazing occultations ard new double
stars for this issue, since too few reports have
been received since the last issue. Robert Sandy
notes an error in the graze !ist on p. 108 of the
last 1ssue; his expedition for the June 17th graze
was at Pecuiilar, 40 (not KS).

|OTA Meetang: The next (10th) annual meeting of the
International QOccuitation T:ming Asseciation will

probably be held Saturgay, 1392 Cctober 3, in the
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Houstor, Texas, area. This will give those who
arrive early a chance to observe two good grazing
cccultations that will occur 1n the area Thursday
evening, Cctober 1st (U.T. October 2). The Moon
w11l be 35% sunlit waxing, and the grazes are dark-
limb southern-1imit events. The stars are 6.3-mag.
IC 2310 and 4.3-mag. 44 Ophiuch1. The paths are
shown as numbers 284 and 285 on p. 124 of the RASC
Observer 's Handbook, and the 44 Ophiuchi event 1s
also shown on p. 68 of the January issue of SAT.
The lecation of the meeting has not yet been deter-
mined, since our Usua: meeting place, the Lunar and
Planetary Institute, will probably not be available
during weekends in their new Jocation. More specif-
ic information will be given in either the next
1ssue, c~ the one following 1%,

Graze Supplements and Next lssuwe: | 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 | spend
my limited time on distribution of the detailed 10TA
graze predictions for early 1992, and related data
for others helping with this effort. e plan to
distribute the graze suppiements in a separate
mailing in January. We hope to produce the next
issue of QN in March. |f you have a contribution
for that issue, we should receive it by March 7.

SOLAR SYSTEM CCCULTATIONS DURING 1942
David W. Dunham

Genera:: My predictions of occultations of stars by
major and minor planets, and by one comet, are given
In two tables whose contents are described in ON 5,
No. 2, arc n subsequent sections of this article.
Most of the asteroidal occultation prediction
material distributed by |OTA was prepared by Edwin
Goffin n Belgium and 1s discussed in the third
secticn. Sources of the predicticns, other informa-
tion, inciuding stellar diameters (when significant)
and & priority list, and notes about individual
events, are given in the last sectipns.

Reporting Observations: Reports of observations of
any of these events should be sent tc Jim Stamm;
VI8 N, Jot Drave; Tucson, AZ 83737 U.5.A,
Repar:
posit:ve >r negative observations mage under goo:
TONCITIGRs. TJt clouged-out attemsts neeg not be

reported. 'f a definite occultation 15 seen that
could use some anaiysis for comparison with others,
aiso send copies of the report to me at 7006 Megan
Lane; Greenbelt, MD 20770; U.S.A., and to the
chairman of the International Astronomical Union's
{1.A.U.) Commissicn 20 Working Group on Predictions
of Occultations by Satellites and Minor Planets, who
is Lawrence Wasserman; Lowell Observatory; Mars Hill
Road, 1400 wWest; Flagstaff, AZ B86001; U.S.A.
Alternatively, observers may send their regorts to
their local or regional coordinaters, who can then
send the resuits to Stamm, and, when appropriate, to
cowell 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 pe obtained from Stamm or from the region-
al cocrdinators. Please 1ndicate on the forms to
whom copies are being sent. These forms are pre-
ferred, but the forms of the international Lunar
Occultation Centre (1LOC), or the eguivalent
|CTA/ILCC graze report forms, can be used for
reporting timed occultations or appulses. The main
difference from reporting lunar events is that the
name of the occulting body should be written promi-
nently at the top of the form, and the report shouid
be sent to neither (LOC in Japan nor to Don
Stockbauer. Also, if the asteroid is visible, the
time that it merged with the star to form one appar-
ent object, and the time the two were again notice-
ably separated, should be reported, with an estimate
of whether the astercic passed nortn or ssuth of the
star. 7 possicie. Cooies of the 1L00 forms can pe

obtained from ILOC, the [0TA secretary-treasurer
(the McManuses irn Topeka, KS), or from Don
Stockbauer. 2845 Mayflower ianding; Webster, TX
T7598; U.S.A.

Event Selection: | made computer comparisons of my
combined catalog with ephemerices of all of the
major olanets, the giant comet P/Schwassmann-
wachmanr 1 (P/Sm-Wm-1), and all minor planets for
which Edwin Goffin predicted (see section below) at
least cne event under the selection conditions that
we used for the main part of the North American
Asteroidal Occultation Supplement for 1892:  The
star must be brighter than mag. 12.6; the magnitude
drop must be at least 0.5; and for angular diameters
smalier than 07021, the star must be brighter than
mag. £.7; C722% to 07050, brighter than mag. 6.1:
07051 to 17060, crignter than mag. 7.': 07%6' “o
00070, crignter than mag. B.Y; and 50270 o otore.

'n
trignter tnan mag. $.!1.  n a3 few cases, inese



conditicns were violated, such as for interesting
opjects like 44 Nysa, 624 Hektor, and 2060 Chiron.
The numpers cf the minor pianets included in my
combined catalog searcnes included 1-4, 6, 10, 13,
15, %7, 18, 2C. 21, 24, 27, 29, 30, 34, 38, 28, 40,
41, 44, 47-49, 51, 52, 54, S8, 68, 77, 80. 84, 86-8,
9Z, 84, 103, 1CE, 115, 117, 127, 137, 139, 144, 145,
154, 164, 165, 175, 184, 192, 194, 212, 216 (unfor-
tunately, no events were found}, 230, 248, 276, 308,
324, 334, 344, 349, 409, 410, 429, 457, 455, 489,
430, 51, 524, 532, 584, 596, 624, 626, 654, 704,
804, 805, 914, 2060, 3123, and 3148. In addition,
FAC comparisons were made for 1-4, 10, 18, 48, 52,
87, 121, 451, 704, 2080, and P/Sm-Wm-1.

Asteroica! Occultation Predictions by £. Goffin: The
1997 Asteroida. Occuitation Supplement for Nortr
American (Cbservers, prepared by Edwin Goff:n witn
finder charts annotated by David Werner, were distr-
Ttuted with the last issue of ON for [OTA members
and ON subscribers in North America. Coples of
Goffin's predictions and charts applicable to other
parts of the world were sent by Jim Stamm a few
months ago to regional coerdinators for distribution
Lo members and subscribers in their regions. Goffir
has continued t¢ improve the orbits for many aster-
010s, and we have both used these for our predic-
tions. Goffin used my Combined Cataiog (CC), and my
version of Fresneau's Astrographic Catalog (FAC),
for mast of his calculations, so many of our ore-
dictea events are 1n common, and our predicted paths
for the common events are generaily in good agree-
ment. Conseguently, we need to pudblish only a few
finder charts in the regular issues of ON, since
they have aiready been distributed with Goffin's
predictions. in a few cases, we will pudlish *~
cnarts for some of the more crowded star fields on
Go¥fin's charts, %o facilitate locating the star t-
be occuited (the "target star”). These w:'l =ne
publisned alone, toc be used ir conjunction with
Geffir's brosaer-fieid charts. Remember that the {°
chartis are generated mostly from FAC. Unfortunate-
vy, for my finder charts published in this 1ssue,
\nere was ntt time ¢ inciucde Atias Coeli-type
trarts or (v arrotate tne other charts with star
des1gnations or comparisons with the T.V.M.A. Two
of Goffin's charts were not included n tne main
part of the North American Astercidal Occultatior
Suppiement fzr 1992, even theugh the events are
tisted 1r my January S87 article. Goffirn's informa-
tlan about these events, involving 44 Nysa on Apri!
18 an¢ 105 Artemis on November 26, are reproduced 1n

1
this issue,

Comparison with the True Visual Magnitude Atlas
{TVMA) often shows that some FAC stars are ar:gnter,
fatnter, or very faint relative to their plotted
magnitudes, indicatea with 8, F, or VF, respective-
ly. "N indicates that the star is not shown in
TYMA,

For many asteroids, Goffin used orbital elements
pubiished in the Minor Planet Circulars (MPC's)
rather than computing new elements himself. In
three cases (2! Lutetia, 36 Atalante, and 805
Hormuthia), there were large discrepancies between
my calculations and Goffin's, exceeding 1'; Larry
Wasserman &t Lowell confirmed my calculaticns.
‘nvestigation showed that Coffin made typographical
errors in these cases, so his eariy sredictions were
wrong. For Atalante and Hormuthia, ! discovered the
differences in July, so Goffin was able to generate
new predictions for these objacts which have been
generated. The Lutetia error was discovered only
recently, but new predictions by Goffin can probably
te distrituted for that asteraid before the first
events 1n March.

There are a few minor problems with Goffin's use of
the CC and FAC. The most significant problem was
caused by an error that | made in creating the CC:
The sign of the proper motion in declination of vale
catalog stars was inadvertently omitted. This is
usually not & sericus problem, since correct dasta
for virtually all Yale stars are given in the SAQ
and other catalogs, al! of which had mere priority
than Yale when CC was created. The mein purpose
for merging Yale into CC was to obtain a few hundred
Yale stars with southern dgeclinations whose proper
motions were not determined (zero used) and which
are not n the SACQ or most other catalogs., For
stars with large negative proper moticr :rn declina-
tion, tne coordinate matzhing used ¢ creste CC did
net work. resuiting 1nmany "faise” stars wnose only
source was Yale. Only a few of Goffin's 1992
pregictions invoive tnese "false” stars, so the
actuai occultations i7" not te visible from the
Earth's surface, including DM -14° 4437 (= $AQ
159960) by 32 Undina on June 14 (South America to
Austral:a) and DM 426° 778 (= SAC 76936} by 349
Dembowska on October * (Peru o U.K. n strong
twilight;. Goffin predicis an occultation of §.9-
mag. FAC 113281 by 31 Nemausa on February 23 in
China and Japan, but this star 15 no. 94224 in the
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SAC catalog, which shows the star tc have signifi-

cant proper motion so that the shadow will miss the
Earth's surface.

Gotfin made wioe use of the new Positions arnd Proper
Motions (FPM) cataleg, which | nave nct had time to
merge (nte my compined cataiog. For many of these
stars, Zodiacal Zone {22} data were ava:'able, which
s ¢f comnarabie quality to most of the PPM data, 50
! have genera!ly areferred to use 77 {source code
U). When ZZ data were not available, | often useq
the PPM position directly from Goffin's predictions.
Most of the PPM stars have SAD numbers, which |
srefer to use, considering the more widesoread
availability of the SAO catalog.

Also, Geffin assigned sequent:al numbers <o some of
the cataleg sources, including tre FAC, wnere the
stars remain unhumbered in my version. For the five
different Lick-voyager catslogs, he used my original
source catalog number, rather than the sequential
numbers for the five catalogs given in the DM number
column, which are used by Lowell Cbservatory in
their publications as well as by me. For the same
reason, our designations for the Astrographic
Catalog (AC) stars in the CC differ. He used my
positional source catalocg number, rather than my
preferrec designratiocns. which are :r the DM number
fields for non-SAG stars.

Evpiaratior c° Catg ‘r Tables 1and o: 4 complete
exclgration cof tne gata in Taole ', ang 3 partial
expiaration (actually, covering most of it) of the
data n Table 2, was given in my artic'e, “Solar
Systen Cccuitations during 18317, an ON 5 (%2,
December 1390}, starting on p. 39, The only change
for 1332 is that an attempt has peen made to convert
the photographic magnitudes of AGK3 stars with
spectral types to approximate visual magnitudes by
use of a table of B-V values for different spectra)
types given in documentation for the Skymap catalog.
The combined catalog that . use for my asteroid
Search runs was processed with a computer program
that ! wrote tc apply these corrections, similar to
the processing of AGX3 magnitudes of X7 stars that

performec ‘o create the BJ. version of the XZ.
The expianstion of the rest of «he Tatle 2 dats, not
coverec n Oh 5 173 refarencez above. s given
celow:

0iiCHINg the mInIMLT g2ogertr s separatior time and
anguliar i31ante s ihe sizrS 2osiilion ans proper

motien source cataleg cede specified under . The
catalog codes are iisted below: the vaiue at the end
¢f eacnh description is the current estimated posi-
LIDNAT aCCuracy 1n arc Seconos:

A AGY3 [(Astronomische Gese!llschaft, Irc fazaiog),
quite accurate at the epoeh of the 1as% olates
taken 1n 1960, but now naving a mean accuracy of
about 075, with many stars row having errors of
about !".

8 ACRS (Astrographic Cataicg Reference Stars), a
new catalog organized by Tom Corbin at USKO,
accuracy now about 003,

CCarte duCiel, or Astrographic Catalog {AC). The
mean epcch 1s arpund ‘900, ana no proper motions
are availsble. HMost of the AC stars are faint
anc distant, with sma'l proper motions, so that
the current mean error 15 about '". However,
many AC stars have significant proper motions so
that current actual positions can differ by &
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 cf Palomar Schmidt

plates, with an absolute accuracy of about 17

Mainly includes several stars in Scorpius whose

positions were measured from T954-5 Palomar Sky

Survey £lates to provide predictions of stars r

the 1875 May lunar eclipse star “ield,

Eichhorn's Pleiades (USNC P) cata]og.

now apeut 075,

F FK4 (4th Fungamental Katalog). FKS positions are
better ana will be added later. _ess tnan 077,

G Alvany General Catalog {G.C., via SAC; mean epoch
is in late 1800's, so current positions are
usuaily in error by more than 17 ar 2").

M Positions cf generally fainter stars measured by
Arnold Klemola with the 20~in. twin astrcgraph
at Lick Cbservatory on Mi. Hamiltorn, Calif.,
current accuracy about 073.

{ IRS {internationa! Reference System), a new
reference star catalog that gives improved po-
sitional data for about 1 star per square
degree, to sucersede the AGK3R ard Perth 70
catalogs. KIRS 15 the rorthern half of IRS.

Genera!ly less than 072,

Guide Star Cataicg, absolute accuracy apout

aut may oe SIS, on orare cases, o

K USNO k-catalog cf zoo:acal stars, 'nzluzing sone

AGE3 stars anc SOUTRErt Ya.e stars wisn no
Droper mOTION: etlermines. The aoourac,

m

accuracy

L=

15 the



same as tne AGKZ, except for the Yale stars,
whose current accuracy s about ' ‘worse for
some stars with large proper msticns).

L Hign-precision supset of PPM (see M below),
mainly from coservations oy the Carlsburg
photoelectric meridian circle, La Palma, Canary
ts. 0715,

M PPM (Positions and Proper Motions, a new catalog
from the German Astronomisches Rechen institut
thet is effectively an update of AGK3 and SAQ).
073,

N N30 is a compilation cataiog formed in the late
1930"s for astrometric observations of Pluto.
Only stars common %o the 2C are included, anc
more recent observations inciuded in the
formazion of the X2 catziog nave been usez. Tre
current accuracy 1s only siightly better than
the X7 {(see X below).

O 8PM stars with predlems; the current positions
are generaliy significantly worse than tne PPM
average errors. {"0"” for "Qaps”). Also
includes PPM double stars.

P Perth?d photoelectric meridian c¢ircie catalog
covering the southern sky at a density of about
1 star per sguare degres. Mean epoch is about
1970, proper motions were taken from earlier
catalogs. Current accuracy is about Q3.

Q PPM or combined catalog star position has been
thanged to get better agreement of my predicted
path with that predicted by £. Goffin.

R AGK3R, reference star catalog for the
photographic AGK3. 074,

S SAD cataicg with SAC source Yale, last plate
epochs usually in the early :330°'s. 1",

| USKO oreiiminary Zodracal Zone catalog (Z287),

273,

¥ AC pesiticn altered to obtain petter agreement cf
my path with that computed by €. Goff:r.

X USNC XZ where the cata were not simply taken froo
the SAC or 7287. 276,

¥ Yale, see K {most of these have unknown Lroper

motion) and § aoove. .n the combinec catalos,
all of the vaie gec'ination proper motions were
erroneousiy taker as positive, so events with
a coce ¢f Y need 10 be checked anc manually
cerrected, when appropriate.

Z Ropertsen’'s Zoaiacal Cataicg (ZC), w:th some
later catalog data added when the XI was
created. 078 to 170.

2 FX5 extension catalog. 3072,

3 FK3, tre predecessor of the FK4, 374,

S FKS, current accuracy 797 o~ less.

133

7 Combination of Perth70 and xZ data. G032,

f there are two letters under §, the secons letter
15 the position and proper moticn source for the
comparison shift data following tne AGK3 number.
The path shift, i the (occultation path: sense,
second catalog minus first cataiog, s given unager
Shify, which is expressed in seconas of arc, to the
north if positive and to the south if negative. The
value 1n minutes to be added to the U.T. is given
under Twme. 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 tnan tne second star source catalog relative
te the main source catalog. !n these cases, the
latter s tne same for both ccmponents, <z -+ s
suffictent o 115% tne secorc source cataicg compar
1son onty for the primary (A-component!.

The Tast columns give the star’s apparent R.A. and
Cec. computed for the time of geocentric conjunc-
tior, for direct use with setting circles.

Explanation of Data ‘r Table 3: Information atout
the estimated anguiar diameter of the occulted stars
is given 1n Table 3 only for events for which the
steliar angular diameter is large enpugh for the
edge of the astercid or planet to require more than
.05 second to geometrically pass across the star
during a central cccultation. For these events, the
effect of the stellar drameter might be noticed by
visua. observers, especialiy for nearly grazing
events when the observer is near one of the eages of
the occultation path. The double star code is given
nothe D coiumn just after the SAC/OM No. Parame-
ters relating to the steliar anguiar ciameter are
given ir the last four columns. The first of these,
n”, is the angular diameter in milii-arc seconcs
{units of 0Y00!). Uncerm is given tne distance ir,
meters that the star subtends &% the asteroid's
distance from the Zartn.  The time 1n 7°1Tiseconds
that 1t takes the edge of tne astercid ic gecmetr:-
cally pass across the star during a central cccuita-
Li0n 1S glven under time. Lastly, unoer df, the
subtended diameter of the star 1s expresses in units
of Fresnel ciffraction fringe separation. If it 1s
3 or larger, diffractionwill te negiigible ang the
occultation Tignt curve will be essentially geomet-
ric.  of it 1s 0.3 or less, the star’s angular
¢iameter will manifest itself only as a very siight
mogification to a point-source Fresnel diffraction
natiern. whtcn ceuid oniy De measurea fror g high
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Table 3. Stellar Angular Diameter Information.
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signal-to-ncise-ratic  ohoteelectr:z  reccréing.
Between tnese vaiues. “he occultation light curve
wil) e a complex combination 2f the two effects.
This information 15 avaiiatie for a'l events )istes
'n Tabies 1 and 2, of possitle use Lo those who want
¢ aralyze high sigra’-to-noise photcelectric
records, upon request to me at: 7006 Megan Lane;
Greenbelt, MD 20770-3072; USA.

Loca! Circumstance/Apsulse Predictions:  soseph E.
Carrcll; 4261 Queen's Way; Minnetonka, MN 55345;
USA, computes tne |0TA appulse predictions for all
ICTA members. Note that the star source code logic
of this program nas nol been updated, soc that the
source codes in the appulse predictions will some-
times differ from that given under § 1n Table 2
described above. In case of disagreements, use the
Table 2 code. Hans-Joachim Bode distributes similar
predictions to 10TA/ES members. The format of these
predictions is nearly self-explanatory and contains
virtuglly all of the infermation that an observer
needs. Columns neaded D and S fcllowing the SAO
number give the double star coce and star positien
source cede (but see the remar« abovel, respective-
ly. Next are tre star’s DM/1D No., then the star's
MAG (visual mag.), CCC. DMAG (occultation magnitude
drop), and DUR SZC (central occultstion duration in
seconds}. This is foliowed by the U.T. and distanc-
es (in arc seconds, kilometers on the sky plane, and
in terms cf object diameter) of loce! closest
aporoach. The dsistances are zositive if the aster-
01d passes north of the star {this mears tnat the
path would te south of the observer's location)
The erongation {ELG, angular distance fromthe star)
of the Sun and Moon ara given, as is also the Moon's
percent suntit {PSNL).

World Maps: World maps by Mitsuru Soma are pub-
I1shed here only if the event is not included in
Goffin's oredictions; o ¢ the star is mag. 8.0 or
orighter; or 1f the star 1s double, and | have drawn
a line showing the 2nd componert path: or if there
s more tnan acout 0U% discrecancy with Goffin's
preciction; or f there i3 2 recernt aztrometri:
<idate. Tnoocharts show the Earth as seen fram the
asteroi¢ at the Time ¢f tne evert; the ha“chec curve
mires ine sunrise or sunset terminator, with hatches
on the night sige,

Fraorosy Liss: in Table 4 bpeiow, EACK s the
Z.rorcear Asterotdal Cccultation Network ang | (IQTAY
usually refers 10 attempis rat w' 1 propably be

made ty haren Glcria at van Vleck QObservatory in
Middletown, 7 (with plates usua’ly measured by Jonn
Lee at Yale). Arncld Xlemola cfter helps by rrovid-
ing measurements of secondary faint refererce stars
from existing Lick Observatory plates. The EAON
evenis are frcn tneir “observational program”;
astrometric updates might not be attempted for al]l
of them. Similarly, most events 1n the "I column
constitute an "observing program” of events or which
Nerth Americans shou'ld cencentrate., A "2" <n the
"1" column 1ndicates an event of secondary impor-
tance for North Americans.

Table 4. Pricrity List for Astrometric Updates,

1992 1982

Date Asteroid EACN | Date Asteroid EAQN §
Jan 1 P/Sm-wm-1  x May 15 314 Palisana 2
Jan 1 94 Aurora X May 21 Pluto H
<an 17 5 Eunomia x Aug 3 430 Veritas X
Jan 19 10 Hygiez % 2 Sep 12 344 Destiderata x
Jan 23 2087 Chiron  « Sep 74 5B Concordia 2
Feb 14 2 Pallas i Sep 18 2 Pallas X
Feb 23 139 Juewa x Sep 25 & Hebe X
Mar 10 431 Patient1a % Oct 7 10 Hygiea x
Mar 17 34 Circe 2 Qct 26 532 Herculina «x
Apr 3 117 Lomia X Cet 30 1 Ceres X
Apr T 10 Hygiea 2 Qct 31 435 Bruchsalia ?
Acr 9 230 Athamantis v Nov 12 324 Fidelis X
Apr 12 '54 Bertha « Nov 26 105 Artemis :
Apr 13 184 Dejope;a . Dec 17T 36 Atalante x «
Apr 18 44 Nysa x Dec 21 164 Eva 2

-

May 2 121 Hermione x Det 28 324 Bamberga «x

Occultations by the OQuter Planets: Occultations by
the outer planets during the next severs! years,
based on special astrographic surveys, are given in
two 1391 Astrcnomical Journal {AJ) articles. Mink
ard Klemoia list 16 occultations by Uranus and 3 by
Neptune of most'y '4th-magnitude stars in AJ 102, p.
382, Tre best cf %hese involves a 12.0-magnitude
star trat may ce acculted oy Uranus' rings arounc
S:UT VLT auly 4. Possibie occultations by Piuto
or oy Charon are “isted oy O. Mink, A. Klemola, &ng
M. Buie 'n A 1CT, £, 2253, Small fincer crarts (77
on a side) are inciuded for each target star.  The
best evert s an occultation of a 13th-magritude
star that may occur 1n the Americas on May 21. They
i1st three cther events of 5th-mag. stars suring
‘992 7 reguire chotoeleciric observation

that will

with very iarge teiescopes.



Yotes about .rdividua’l Events:

JiL. U, PS5 W, Tris 1s the giant periozic comet
ichwassmann-wachmann 1, in 8 nearly cirgular orgit
beyorc Jupiter; i3 diameter s only a guess.
Jimming n the coma may occur within one or two km
o7 the path, wnose iocation is quite uncertain due
te the AC source for the star's position and the
cbieci’s relatively large distance from the Earth.
A path computed with a new orbit, :ncluding ctserva-
tions Inte ear.y 1981 published in MPC18255, and an
improved star position measured by Klemola from a
Lick plate that he exposed this month, ingicates
soout 05 arc second south shift, with closest
approach times a few minutes later than my nomina’
times. Most of the shift is due to the star. The
new path passes over the western tip of Cuba and
northern Mexico, but the path is very uncertain,
since the error in the orbit can be at least 075, sc¢
the event could still occur virtually anywhere in
the U.5.A. south of Alaska.

Jan. !, Euterpe: The star 1s number 9834 in
Altken's double star (ADS) catalog, with 6.1 (A) and
8.1-mag. (B} components 0753 apart in position
angle '14 deg. The occultation path for star B wi''
be about 300 km, or two path widths, north of the
path for A. Under most conditions, the stars wil'
not be resolvable cirectly. Consequent’y, since B
Wil remasn visitle, the apparent mag. drop will be
2.21fF A s covered. If B is covered, the apparent
mag. cnange would be only 0.3, very nard to

getect visua,ly.

Jan. 4: Venus will be T6% sunlit, with a 375 defect
of i17uminaticn.

Jan. 'T: Goffin's path 1s about two path-widths
southwest of my path.

Jan. 18: The AC position is uncertain, so this path
coutd cross the northeastern U.S.A.

Jan. 20t venus will be B0% sunlit, with a 27§
vefect of illumination.

Marzh 10 Venus will be $1% suniit, with a 170
cefers oF liimimation.

Marzn R “re star s triple, ADS BR4E, Tre
seconcary star s dJoubls. with separatien 073 ‘n
apcrosimate ©.a. 03 geg. This oatr s tUUE from
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the crimary in p.z. 220 ceg., ang wil]
occulted.

rot be

March 31, Atnamantis: The components are about mag.
3.2 and 1C.5, witn seoaration about 0734 in (occul-
tation vector p.a.) 242 deg. This probable duplici-
ty was discovered by Richara Nolthemius during a
lunar occultation on 1976 Sept. 4.  Athamantis'
angular size is about ha!f that expected to separate
the stellar components,

April 9, Athamantis: Goffin's path is three path-
widths north of my path.

April 12: Goffin, using an orbit computed at the
Institute for Thecretical Astronomy in St.
Petersoburg, computes a path much farther north, over
5.w. Cangas and Hawaii. My nominal path was
computed with W. Landgraf's orbit.

April 13: The star, IC 1917, may be a close doubie,
based on a report of a grsdual event during a lunar
occultation of the star seen in South Africa in
1931,

April 18: Nysa 1s 8 rare E-class astercid with an
unusua' light curve, perhaps indicating a strange
shape,
April 30: Mars’ disk wil! be 93% sunlit.

May 2, Hermione: The low-altitude geometry makes
tnis prediction even more uncertain than for most AC

stars. The north-south path could cross North
America anywhere west of Indianz.

May 6: Psi Virginis is a red giant with spectral
type M3; see Table 3. The star also has an 8.3-mag.
companion about 004 away, according to a pnotoelec-
tric record of a lunar occcultation obtained in
South Africa by A. Walker in 1975,

May 21: P17 is the special designation for a faint
star that could be occulted by Pluto or by its moon,
Charon,  The star could also be only dimmed by
Plutc's extensive atmosphere. The nominal southern
limit crosses the northern U.S.A., tut the
prediction 1s very uncertair; ¢ could be anywhera
*n tne western nemisohere. Accurate astrometry s
ciannes to refine the prediction.

-dne 00 The star will disabpear on tne agarr sige



o Mercury's B8% suniit disk.

Mercury's disk will be 57% sunlit.
Jury 'E, Grecnkc: The star is Rho Leonis, a spec-
troscopic oinary that has not beer resolved by
speckle interferometry (resolution about 0703). An
occultation recordec photoelectrically in Hamburg orn
1969 Dec. 2% gave a "certain” separation of 07003 in
airection 277 deg., but other photoelectric occulta-
ticn data have not confirmed this,

Aug. 9: Goffin and Lowell Observatory both compute
a patn sbout 4 path-widths scutheast of my path.

Sept. 'I: Goffin's path 1s about two widths south
of my path, but Lowell's path crosses northern
Canaca.

Sept. 4, Concordia: The star is 2C 1386. Goffin's

path crosses south centra! Canada.

Ocu. 22 Venus will be 82% sunlit, with a 23
defect of illuminatior. The star has an 17.2-mag.
comgan:cn '0T0 away ing.a. 156 deg.; it will not be
occulted.

Oct. 26 The path computed with the Zodiacal Zone
(U) catalog position nearly misses the Earth's
curface <o the north. The jess accurate SAQ
CoIition snows & more  southerly crossing
wesTern Mexicc. nercliina has the best evioence for
a satellite, about 43 am across, which could cover
ine star along a patn that could be anywhere 1n
western North America.

-~
M@y,

Oct. 3C: This will be the 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 Australia to observe it.

i 1.
er. 3.

E. Goffin predicts a mere scuther'ly path,
crossing New York City,

ho.o. lE8: The star 13 30 Caoricornc, and is &
cossible close doubie, according to a visual lunar
sttaiiation coservatior,  However, tnts cuplicity
nES TCT been confirmed oy pnotselectric scoultatior
oLservations nor by speck.e interferometry.

hov., 20 with a
The star nas

Jupiter w00 e 99.5% sunlit,
regizginie 172 defect of i)liumination.

4

an 'i.7-mag. compansor 3009 away st pla.
which will not be occulted.

333 deg.,

Nov. 23:
star

Omicron Lecnis 1s Subra, the brightest
predicted to be covered by an asteroic this
year. 't is a spectroscopic binary, with 4.4 and
4.6-mag. components (spectral types ASV and F6I1),
separated by pernaps 07008, which 1s about 1/4th of
Lamera's angular diameter. The star 15 also a
visual double, number 7480 1n Aitken's catalog,
with a 9.9-mag. companicn 85" away in position
angle 44°. This faint star will not be ccculted.

Nov. 26: Venus will be T3% sunlit with a 473 defect
of illumination.
Nov. 27: Mercury will be 12% sunlit,

Nov., 30: venus wil! te 7'% sunlit with a 476 defec*
of illuminaticn.

Dec. 3: Venus will be 70% sunlit with a 48 defect
of illumination.

Dec. 7: The star will disappear or the dark s:de of
venus' 69% sunlit disk.

Dec. 12: The star s ADS 8110, with 12,0-mag.
companion 276 away in p.a. 181 deg.; it will not be
cocllted,

Cec. 7, Atalante: The star 15 number 3184 ‘-
Aitken's double star cataiog, with 9.0 {A) anc 9.8-
mag. (B) components 0285 apart 1n PA 220°. The
occultation path for star B will be about 200 km
north of that for A. Under most conditions, the
stars will not be rescivable directly, although an
elongated image might te 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 8 1s covered, the apparent mag. change would be
only C.5, quite hard to notice visually.

Dec. '7: venus' disk will be B6% sunlit.

Zec. 17 Mercury's disk will be 80% sun!it, 30 the
card crescent, where the star wi' emerge, w»:ll be
at mast "2 wide. The star 13 tne fasnter zomponer:
¢t awice deuble. The primary, 7.2-mas. SAC 15986C,
s 477 away i PA 3337, and wi'! ot be oceultes.

Cec. 20: venus disk will be 64% sunliz.



Jec. IT: Goffir's patn crosses New Brunswick, we'
west of my path.

ATHAMANT {5 GCCULTATION QBSERVED N EUROPE
Roland Boninsegna

Last January was very good for asteroidal occultat-
lons, with 3 well-observed svents invelving Vesta,
Kleopatra, and Myrrha reported in North America,
Japan, and China (ON 5, #4, p. 93). A 4th event
cccurred on January 21, when 7 observers recorded an
occultation of SAD 156876 by 230 Athamantis. Mos*
of them were informes of the last-minute pregict:or
based or. plates from uccle Observatory. That
crediliion wis especial 'y good. Adri Gerritsen i:
now busy with the recuctions. [pasec on a note °r
EACN Mews, November, 1997]

PREDICTION PROGRAM NEWS
David w. Dunham

Chart Clarification:  The chart of occultaticn
programs and files on pages 125 and 126 of the last
1ssue 1s a more legible version of a handwritten
chart written on one Targe sheet of paper. The
overali sections described at the top left of p. 123
referred to the old chart, and should be modified
for the published chart. Specifically, solar
eclipse programs are on the lower left part of p.
125, and asteroidal and planetary occultatior
programs are on . 1286, Tha programs called
MAJPLCAL ang MINPLCAL should be circled twice (they
are ncorporated in the correct CCC program.
"NOVE" should be replaced with "KOVAS" ir tws
claces.  On p. 15, some ines were eitner ngt
arawn, or did nct reprocuce well enough to see.
These tnciude the follewing: From APPARENT Moon,
Sun EPHEMs, draw lines to CONJCMAJ, COKJCMIN,
MAJPLCAL/MINPLGAL, ang OCCSERCH; from X7 to GRAZSRCH
and NOVAS/GRAZECAL, from BEF!LZ to 8EFISCRT/RIFLMERS
ans IVANS: from CCCRIC 4o SECLDADD: from SOLECLOR to

~

OCCREZ; anz *#rom SECLDADD *o BBEACR,

visit to 1LCC: In Novemoer 14 and 15, during a
business trip to Japan, : visited the International
Lunar Qccultation Center 1 Tokye. . gave tne 3

empioyees of .00 {(whick 1tself is part of the
larger Geogasy and Geophysics Department cf tne
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~apanese Maritime Safely Agency), Mr, Mitsuo kawada,
¥s. Madoka Hirouch:, and Ms. Yumiks Watanate, an
intensive course in procedures that had been fol-
lowed by Marte Lukac for tne distribution cf the
USNO total occultations, and gave much advice about
the computer programs invoived, especially the EVANS
program that generates the predictions. Also
present were Dr. Yoshio Kubo of the Geodesy and
Geophystcs Dept., and on the 14th, Dr. Mitsuru Séma
of the National Cbservatory, both of whom are fluent
in English and contributed much to the discussions.
ILOC pians to distribute the 1993 predictions, which
| will send to |LOC cn a magnetic tape produced from
computer rurs that | will make at USNO sometime
around June, 1982, 1L0C 1s working nard to convert
tne Evanrs program te run on their mainframe comput-
er, and with tne advice | gave, tney ara zcnfidens
wnat they will eventually succeec. [L0C is <n favor
¢t distributing as many of the predictions as
possible through national and/cr regional cocrdina-
tors, and the eventual distribution of the predic-
tion calculations as well, as describved on pages 109
and 110 of the last issue. As part of the software
replacement effert, Sdma :s progressing with the
CCCRED program, and to help, | produced some docu-
mentation for it, as well as the EVANS program,
mainly to give details of the major input and output
files of those programs. | wrote these, ang updated
some eariler files (especially occ.doc) for clarifi-
cation, with our portable PC while | was in Japan.

PC Program for SAQ Tota! Occultation Predictions:
Gordon Taylor in England has written a PC program to
calculate predictions of occultations of SAQ stars
for a given location. Alan Wells says that ¢
agrees with the USNO predictions generally to witnir
4 seconds {prodably due tc lack cf, or Very crugde,
limb correction data), and noted an error in the
cusp angle calculations, of which Tayior was aware
and was working to correc:i. When time permits, |
wiil send Taylor details of I0TA's replacement
effort, sc that e can coordinate aur efforts s
best mutual acvantage.
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PAL CCO CAMERA GROUP PURCHASE AND DCF VIDEQ TIME
INSERTER

Henk J. J. Bulder

As of mid-November, 12 amateurs had ordered the PAL
{mainly European video format) version of the
Philips CCD wviceo camera modules, and more were
expectec. As an update t¢ the video time inserter
for use with the OC7 long-wave time signa’ receivers
discussed onz. 121 of the last issue, the design of
Dr. #. H. Cunc for a simple video time inserter
module which is triggeree by DCF 77 time signals has
proven to function well. Sc in due time Pierre
Vingerhoets {Belgian total occultaticn prediction
coorzinater, see . 109 of the last issue] wil)
start the productson of Znese time 1nsertion modules
for perhaps iess than $25 each. Aczording to the
November 1ssue of EAON News, Vingerhoets is alsc
selling OCF receivers (presumably the German Conrad
Electronics receiver) for 2000 Belgian Francs (about

ECLIPSE NEWS
David W. Dunham

1991 July 11: Qbservations were made near the
northera  1imit in Baja Califormia, after al).
Volodemer Tel'nyuk-Adamchux and Ernest Gurtovenko,
from the Astrenomica® Observatory of Kiev Universi-
ty, Ukratne, reports that their team made otserva-
tions from four stations near Villa Insurgentes. r.
their recent fax message, they also suggested a
joint aralysis of their and |0TA's path-eage data,
and also requested heip 1in determining accurate
geodetic coordinates of their stations. have
detaiied maps of the area, which | plan to send to
Kiev wher i visit Moscow in mid-February.

1932 January 4. As this issue 15 being distributed,
Paul Maley and 4 cther |QTA members are headed for
the northern limit on Truk, and Hans Bode is ieading
a similar [OTA/ES expedition to Arorae Island, cliose

$65) post-paid. _,. ‘ to the southern limit in the Gilbert islands of
Yo o O°, Kiribat1i; see p. 110 of the last issue. Fortunate-
] ® o A P a ly, expensive GPS receivers will not be needed,
I o o o since | recently learned that both islands were
-28 |- @0 ® &J o linked with a geodetic Hiran survey in the early
o o @ 1960°s; accurate coordinates for both on the 1984
o - World Geodetic System are available. These and
oy O ,JTJ}I/z d detailed descriptions of the survey markers have
o © been provided by the Geodesy and Geophysics Depart-
(R ¢ ment ot the Defense Mapping Agency Aerospace Center.
0 o g? : The Hiran survey was secret at the time, but was
a1 ! o , declassifies n 1374,
18 15 14 12 10 5 155
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10TA

“he International Occultation Timing Asscciation was
estabiished to encourage and facilitate the observa-
tion of occultations and eclipses. It provides
predictions for grazing occultations of stars by the
Moon and predictions for occultations of stars by
asteroids ane pianets, information cr observing
equipment and techniques, and reports to the mempers
of observations made. [0TA is a tax-exempt organi-
zation under section 508{a)(2) of the (USA) Internal

Revenue Code, and is incorporated in the state of
Toxas.

The CN is the 10TA newsletter and
approxamately four times a year.
able separately toc non-members.

is published
it 1s &lso avail-

The officers of 10TA are:

President

Executive Yice President
Executive Secretary Gary Nealis
Secretary-Treasurer Craig and Terri McManus
VP for Grazing Qccultation Services Joe Senne
VP for Planetary Qce'n Services Joseph Carroll
VP for Lunar Qccultation Services Waiter Morgan
ON Editor Joan Bixby Dunham
i0TA/Eurcoean Section President  Hans-Joachim Bode
IOTA/ES Secretary Eberhard Bredner
IOTA/ES Treasurer Alfonse Gabel
"0TA/ES Research & Development Wolfgang Beisker
'CTA/ES Public Relations Eberharg Reidel

David W. Dunham
Paul Maley

Addresses, membership and sudscription rates, and

information on where to write for predictions are
found on the front page.
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The Dunhams maintain the occuitation
line at (301) 474-4945.
at that number.

infermation
Messages may also be left

Observers from Europe and the British isles should
Join |QTA/ES, sending DM 40.-- to the account
IOTA/ES; Bartold-Knaust Strasse 8; 3000 Hannover 81;
Postgiro Hannover 555 8§29 - 303; bank-code-number
(Bankleitzahl) 250 100 30. Full membership in
IOTA/ES includes the supplement for European obsery-
ers (total and grazing cccultations) and minor
planet occultation data, including last-minute
predictions, when available.

Addresses for [OTA/ES are

Eberhard Bredner
Ginsterweg 14
0-W-4730 Ahlen 4 (Dolberg)
Germany

22 0 o

Hans-Joachim Bode
Bartold-Knavst-Str. 8

D-w-3000 Hannover 91
Germany
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