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FROM THE PUBLISHER [OTA NEWS
For subscription purposes, this is the fourth and David W. Dunham

fingl issue of 1988.
The 1988 annual meeting of 10TA was held at the Lu-

[STKOU Wi?hé YOou may use beour VISA oriMasctierCard for payments to nar and P'Ianetary Institute on November 12th, as
H ; include account number, expiration date, | TR ;
and signature, or phone order to 312,584-17162; VISA tm-c-] planned anc as ar_mounced on p', 215 of the last is-
if no answer, try 906.477-6957. anw— %) sue. The executive secretary's report of the meet-

ing is given on p. 248.
1OTA membership dues, including o.~. and any supplements

for U.5.A., Canada, and Mexico §$17.00 . . . .

for ail others to cover higher postal rates 22.00 bues Tncrease. The main business item was discus-

_ . . sion of another dues increase, made necessary by the
E'"gi?ﬁﬁr;ﬁﬂ°” (1 year = & issues) increase in size of o.n. issues and postal rates

Y ror L A Canada, and Mexica? 14,00 during the past year. When each of the last four

for all gthers 14.00 issues was paid for, the secretary-treasurer had to
bya1r(AoL:ﬁy‘ 6 0o give I0TA a loan to prevent a negative bank balance,

for area B 18,00 as documented in his report presented to the meet-
for all other countries 20.00 ing. The_new rates, designed to reflect the current
_ and anticipated cost of producing o.x. {under the
“g*wwiufh°;ﬁ;s&fg:”r??fgr‘;“h - old rate schedule, I0TA members were subsidizing

o.N. 3 {14) through o.x. 4« (1), each 175 non-members who subscribed to O.N.), were unanimous-

o.n. 4 (2) and later issues, each 3.50 ly approved, and are given in "From the Publisher"
m;kﬂnjufifgftzﬁbyair(?$;f“ékh s in the left-hand column on this page. These rates

o 3(]4)tﬁmggﬁzf§f‘(]):each 2 20 will also be given in my lunar occultation high-

o.%. 4 (2} and later {ssues 5.00 lights article in the January issue of sky and Tel-
There are sixteen issues per volume, all still available. escope. We apologize for any inconvenience to read-
Although they are available te I0TA members without charge, non- erS,Of Fhe 1989 R.A.5.C. Ob‘_server 5 ‘Handbook' which
members must pay for these items: again gives the old rates since their deadline was

Localt ﬂriurgstance (?ste;?idi;l appulse) predictions (entire Cgrao in August, before we had decided on the new rates.

ren 5 or your location . - -

Graze 1imit and profile prediction (each graze) 1.50 ﬁs of thﬁ date of the [0TA mEEt”‘g‘ they will have

Papers explaining the use of the predictions 2.50 0 pay the new rates quoted here.

Asteroidal occultation supplements will be available at extra cost: ! S . e s st

for South America through Ignacfo Ferrin (Apartado 700; Merida ;e){t ;OTAtﬁeetlng, IS§;r8tdr”f Tf;dsurer gLLGLd' The
51031 -A; Venezuela), for Europe through Roland Baninsegna (Rue de ,a e_ or e next I0 meetmg_ as HOF een set, but
Mariembourg, 33; B-6381 DOURBES; Belgium) or IOTA/ES ?see below), it will probably be held sometime during the last
for southern Africa through M. 0. Qverbeek (Box 212; Edenvale 1610; three months of 1989, It will be special, since it

Republic of South Africal), for Australia and New Zealand through

Graham Blow (P.0. Box 2241; Wellingten, New Zealand), and for Japan will be an election meeting. Some change is in

through Toshio Hirose (1-13 Shimomaruke 1-chome; Ota-ku, Tokyo 145, store, since the secretary-treasurer does not plan
Japan?. Suppiements for all ather areas will be avaiiable from Jim to run for re-election. We need a volunteer for
T et b pa] Sriyes Tueson, AL BST373 US.A) by surfece | this important position, which serves as the main
or by air (AD) mail at 1.96 public contact point for IOTA. Some flexibility in
1 1 the arrangements are possible {such as, there could
Observers from Euraope and the British Isles should join IQTA/ES, v 4 i .
sending DM 40.-- to the account TOTA/ES; Bartold-Kraust Strasse 8; bE_atSECEEE?‘y ?nd @ %reas*;eg), agd ar.‘ ‘lgter;m ap
3000 Rannover 9%; Postgiro Hannover 555 82% - 303; bank-code-number pointmen or | year) cou e made, although we
(Bankieitzahl) 250 100 30. Full membership in IOTA/ES includes the would prefer someone willing to commit to the usual
supplement for Eurepean cbservers {total and grazing occultations) J-year term. At the moment, the job is partly split

and minor planet occultation data, including last-minute predic-
tions, when available.

up, with Deraid Nye (Tucson, AZ) maintaining IOTA's
computer records and Joseph Senne (Rolla, MO} calcu-

! Single issue at Y of price shown lating graze predictions for special requests and

2 price includes any supplements for North American observers. far new'members Nye and Senne are wilh’ng to con-
¥ Mot available for U.S.A., Canada, or Mexico . . . : ) h"

“ Area "A" Includes Central America, St. Plerre and Miguelon, tinue W”}h their (Eurreht Jobﬁ» but others who have
Caribbean Islands, Bahamas, Bermuda, Colombia, and Venezuela. If PCs and interest in doing this work are welcome.
desired, area "A" observers may order the North American supplement The main job of the secretary-treasurer then is to
by surface mall at $1,18, or by air [AD) mail at $1.50. . 4 ; s

“ Area "B" includes the rest of South America, Mediterranrean Afri- ans‘f"er letters (mmn]y' ser)dwng introductory 1m.c0r'
ca, and Europe {erxcept Estonia, Latvia, Lithuania, and U.S.S.R.). mation to new and prospective members, and sending
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10TA publications, including back issues of o.n., to
those who send payment for them), maintain IOTA's
bank account (depositing checks and paying bills,
mainly for o.y. and for reipbursing graze computors’
mailing expenses), periodically send lists of up-
dates to Nye and Senne, and communicate special
graze prediction reguests to Senne. The secretary-
treasurer should reside in the U.S.A. A secretary
in Arizona could interact more easily with Nye, but
this is hardly a requirement, since the current ar-
rangement with the secretary-treasurer in I1linois
has worked quite well, Scmeone with an IBM-compati-
ble PC could combine the secretary's work with ei-
ther Nye's and/or Senne's job, which would result in
some efficiencies. If you have any interest or wil-
lingness to do any part of this work, please contact
me at 7006 Megan Lane; Greenbelt, MD 20770; tele-
phone 301,474-472Z2. H. F. DaBoll plans to continue
as occultation Newsletter editor for the indefinite
future, and we are all indebted to him for this and
for his superb work as secretary-treasurer.

1.5, Naval OGbservatory Predictions for 1989 Total
Zurar Fciipses. Occultations of numerous faint
stars can be timed during the total lunar eclipses
that will occur next year, the first being on Febru-
ary 20th yisible from Asia, Australia, and the Pa-
cific, the second being on August 17th, visible from
the Americas, Europe, Africa, and Antarctica. In
early January, I will prepare a special star cata-
log, called the L catalog, consisting of stars in
these eclipse fields to about 12th magnitude derived
from Astrographic Catalog (A.C.) data, as well as
about 20,000 stars from the Lick Voyager catalogs
dawn to 11th magnitude that are not in the XZ cata-
lag. David Herald has provided me with southern
A.C. data covering the August eclipse field. If you
want to recejve L-catalog predictions, contact me at
the address or phone given above, giving either your
JSNO address and station codes, and desired observa-
bility-code limit, or equivalently, your accurate
geographical coordinates and the largest telescope
that you plan to use. We plan to include a chart of
the February 20th star field in the next issue of
2.N., which will probably be mailed very early that
month. In addition to the L catalog predictions, I
will also compute C catalog predictions, since the C
catalog includes Praesepe stars down to mag. 11.5.

IOTA/ES Meeting and Plans. Dr. Eberhard Bredner,
secretary of {0TA/ES, distributed a short report of
a2 meeting they held in Hannover, alsc on November
12th. Cogperation with the European Asterpidal 0Ob-
servation network was discussed {alsc see p. 237).

The 1989 European grazing occultation supplement is
being distributed atong with this issue, and will
alsc be distributed by IOTA/ES. Eurcpeans who do
not already have a copy can obtain one from [QTA/ES.
QOthers can request copies from I0TA, at the address
given in the masthead, free for IOTA members (al-
though a SASE with 2-ounce postage from members in
the U.5.A. would be appreciated, and costing $1.25
for others.

The following IGTA/ES meetings and trips are planned:

1989 late Feb., a small meeting perhaps near Darm-
stadt, where a Giotto Science Working Team meeting
that [ will attend will be held (exact date not
known).

Echpse frame
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1989 May 5, Hannover, training meeting on solar
eclipse observations.

16689 July 3, U.S.A. {perhaps California), to record
the occultation of a 5.8-mag. star by Saturn.

1989 Sept. 2/3, Freiburg (Black Forest), 8th Europe-
an Symposium on Occultation Projects (ESOP VIII),
with General Assembly on Sept. 1.

1990 July, Finland, total solar eclipse.
1997 July, Mexico, total solar eclipse.

DBusiness Trips to Germany, U.5.5.R., and Japan. My
next overseas trip, to the German Federal Republic
in late February, is noted above. During early
April, Dr. R. Farquhar and I will spend two weeks in
Moscow as guests of the Space Research Institute; it
will be my first trip to the Soviet Union. 1[I hope
to be able to arrange brief side trips to Kiev Uni-
versity Observatory and tc the Institute of Theoret-
jcal Astronomy in Leningrad, to see the occultation
work that is being conducted there. My next trip to
Japan, to the Institute of Space and Astronautical
Sciences near Tokye for a meeting about the Geotail
spacecraft, is now scheduled for eariy June. 1 am
not happy with that, since on June 7th, I want to
observe the very favorable lunar Praesepe passage
from either Sicily or southern Greece.

Pallas Paper Schedule and Other Analyses. Unfortun-
ately, work on the 1983 Pallas occultation paper

noted on p. 217 was delayed by the need to prepare
1989 predictions and articles, among other things.
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Most of tho prediction work will be finished by mid-
December, and I have compieted the main new analysis
and gathered the necessary information needed to
finish the manuscript, which I will try to accom-
plish by the end of the year. Qther analyses and
papers will follow after the next issue of o.y. and
L-catalog prediction distribution noted above, with
completion of the 1987 Sept. eclipse analysis and
paper first (Isao Sato, who photographed Baily's
beads during that eclipse near Okinawa, 15 working
on that analysis, also, and wants to join the publi-
cation with [QTA and Shanghai Observatory astrono-
mers). later, we need to complete analyses and pre-
pare papers about the lunar polar diameter from the
1985 May lunar eclipse grazes of Zubenelgenubi; oth-
er asteroid occultations and sumnary article; and,
everitually, complete analysis of the 1984 May 30th
eclipse. Concerning the 1984 eclipse, tne figure is
a digitization of a frame from Alan Fiala's videore-
cording of that eclipse, using equipment on lpan as
a demonstration to USNQ and run by Richard Schmidt.
Hardcopy fiqures like this facilitate measurement of
position angles and identification of beads caused
by Watts features that may be present in other video
records.

REPORTS OF ASTERUD{DAL APPULSES AND QCCULTATIONS
Jim Stamm

If vou do not have a regicnal coordinator who for-
wards your reports, they should be sent to me at:
11781 N. Joi Dr.; Tucson, AZ 85737; U.5.A. This is
a new address, and 1t is different from some that |
have supplied recently. The problem is that the
post office box is only open during working hours,
and I seem to be working at those times. C(onse~
guently, the only way to be sure that I receive re-
ports in a timely fashion {assuming that you send
them to me in time for these semi-annual sumnaries)
is to use our home address, and that is what I will
use for all IOTA purposes. Names and addresses of
regional coordinators are given in "From the Pub-
Yisher" on gecultacion Newsletter’s front page.

I have summarized all of the reports that [ have re-
ceived for the second half of 1987 in the following
two tables and secticn of notes. Table 1 lists the
1987 date, minor planet, occulted star, IDs of suc-
cessful observers, and references to any notes. Ta-
ble 2 lists the observer's ID, name, nearest town to
lacation of observation, country (includes state or
province for North Americe and Australia), organiza-
tion through which the report came, and the total
number of observaticns made in the pericd. The
notes section details those events which included
positive observations, or other significant informa-
tion which could not be reported in the tables. |
am not including notes on those observations which
may have been spurious unless there is some sort of
confirmation, or the fact that scmething may have
happened is relevant to another observation. In-
stead, I will place an asterisk (*) in the HEF col-
umn to indicate that T have received a report with
more than a “no event., . " din it.

Roland Boninsegna reports that the GEQOS section has
ceased tc oxist. The group decided to close the sec-
tion at a Paris meeting last April. The network of
observers wiil remain intact, however:; only the name
will be changed. Charts and information still will
be sent to those involved in the occultation work.

Table 1.

1987
Jul 7
Jul 18
ul 21
Jul 213
Jul 26
Jul 28
Jul 24
fub 1]
Jul 1
Il i

Avp *

Auvg 7
Aug ?
Aup R
Aug R
Aupg 18
Aug 1R
Aug 24
Aug 30
Aug 3
Sep 6
Scp 8
Sep 10

Sep 12
Sep 13
Scp 16
Sep 19
Sep 19
Sep 20
Sep 24
Sep 27
Sep 27
Sep 18
Sep 28
Sep 29
Sep 29
Oct 4

Oct §

Oct 8

Oct 16
Oct 18
Qct 19

Nov 15

28]
[V S AN

Dec 11
Dec 16
Dec 17
Dec 18
Dec 19
Dec 21
Dec 22
Dec 27
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Asteroidal appulses and occultations - July through December 1987

ASTEROID

[
2891
628
719
T4
111
66
26T
1261
in?

2o

§31%
524
481

Sh

LR
267
472
247

1701
74
284

1679
SRS
45
585
554
171
147
143
508
489
%3
442
1796
1870
2180
441

T8
472
187

1331
49
586
51

633
202
145%
503
113
74
55
125
1546
2060
87
[
234
447
324
b
250
130
679
2n
P52

5
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MARCH)
197554
CHRISTINE
MANDEVILLE
CALATEA
CHALDAEA
LEONORA
TEUCER
VARSAVIA
CLARISSEA

POMPEJA

MONTAGLUE
FiDELIO
EMITA
MULETY:
LETO
SILESIA
ROMA
EUKRATE
FLORA
OKAVANGO
GALATEA
AMALIA

NEVANLINNA
BILKIS
EUGENIA
BILKIS
PERAGA
OPHELIA
PARANIA
LAMPET1A
CAVA
COMACINA
KALYPSO
EICHSFELDIA
RIGA
GLALKOS
MARIJALEENA
BATHILDE
MNEMOSYNE
DIANA

ROMA
LAMBERTA
FLORA
SOLVEIG
PALES
THEKLA
NEMAUSA
CERES
LANZIA
CHRYSEIS
MAGNYA
EVELYN
CHALIDAEA
GALATEA
PANDORA
HEIDELBERGIA
1Z5AK
CHIRON
AQUITANIA
LUDKILLA
BAMBERGA
VENETIA
BAMBERGA
UNA
BETTINA
ELEKTRA
PAX

EMITA
ATALA
POMONA
URSULA

STAR
AGEY
SAOD
SAQ
SAD
$AQ
SAC
SAQ
AGK3
AGK3
AGK3

SAQ

$A0
SA0
AGKD
SAO
SAQ
SAQ
AGKA
S5A0
SAQ
S5A0
SAO
SA0

AGK3
SAO
5A0
SAO
SAC

SAQ
AGK3
AGK)
AGK3

SAC
AGK3]
AGRI

SAO
AGK3
AGK1]

5A0

S5AQ

SAO

SAO

SAQ

SAQ

SAQ

SAOD
AGK 1

C28
AGK]

SAQ

SAQC
AGK]3
AGK1

SAQ
AGK]

SAC
AGK]

AGKA
AUKS
AGK3
AGKI
AGKI
AGK3
5A0
BD)
AGK3
SAO
AGK3
AGK}
AGK]

+097 3071
189192
iRES44
165098
1459312
IRT2
205002
13" 0320
(2% 2704
+01° 0061

iRAGRD

1BRT 54
189%14
+#22° 0521
92414
210421
4688 ]
-30° 0360
213992
190234
229415
145604
161203

+01° DOKO
146144
159661
146105
1871498
121 mag.
159553
+13* 0488
+20% 0989
+06* 0418
164633
+10° 0359
+02¢ 0275
164480
+04° 3065
+22° 0198
1433137
LR6GST
130628
189898
190119
185831
163450
18659
+02° 021}
14R56
+24° 0014
129017
191428
+18% 0298
«04* G777
154852
+33* 3hHEY
L6709
«00° 0917
12.2 mag.
00" 0483
21" 0722
05 109
«0% 1T
+40° C7H3
=207 Q53
HLT0%

0 206%
=217 T
9004
+37° D&Y
+0b° D106
+11% 29068

OBSERVYERS
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Table 2. Observers and localions of reported events: July - December 1987

1D OB3ERVER TOWN COUNTRY

GROUP No.

Lo CHARIERS TOWERS (HEENSUANLD - AUS RASNZ |
Ay ALVARADO ¥ VINA CHIL B LIADA 1
An ANDERSON, PETER MFLBOURNE QUL ESSLAND AUS RASNS o
Bl BALL, LINDSAY HRISBANE CUEENSLAND - AUS RANNY 8
Bh BARTHES. ! CASTRES FRANCE GEDS 3
Bo BARTHOLOMEW, I ROCKHAMPTON QUFENSLAND - AUS RASNZ 2
Bb BEGDIE. R HARARE SOLUTH AFRICA ASSA 1
Bm BEMBRICK, COL  SYDNLY NSW - ALS RASNZ 3
Bk BERTOLL O. TORING [TALY GEOS 3
By BIANCHL M. MASSA TTALY GEOS |
Bn BONINSEGNA. R, DOURBES BELGIUM GEQS N
Bx BORRAS, V. BENICARLO SPAIN GLOS .
Bu BOURGEDIS, ] CINEY BELGIUM GEOS 1
Bz BOURGEOIS. T PIC-DU-MIDI FRANCE GEOS 1
Br BRADFORD, GREG SYDNEY NSW o ALS RASNZ 1
B1 BRARDA. SUSANA CALAMUCHITA AROENTINA LIaDA I
Be BRETONES, PAULO CAMPINAS HRAZII L1ADA 1
By BYRON JLFF SY LNEY N.SW. - AL RASNZ 1
Ca CASAS R SABADELL SPAIN GEOS 2
Ch CHURMS I0OE CAPE TOWN SOUTH AFRICA ASSA |
C; CLARK, MIKE LAKE TEKAPO NEW ZEALAND RASNZ |
Cy CLLUYSE L TELT BELGIUM GEOS |
Cp COOPER, TIM EAST RAND SOUTH AFRICA ASbA b
D DE KLERK ). POTCHESFSTROOM S0OUTH ARRICA ASSA 1
Dt LDENTEL. M. BERLIN EAST GERMANY GEOS 1
Da DERBORLL T PARTHENAY FRANCE GEOS |
tr BEARLE G EAST RAND SQUTH AFRICA ASBA |
Fw EWAIDRLD BIESENTHAL EASNT GFRMANY GEOS L
Fh FILHO, ANTONIO RIO DE JANEIRO BRAZIL LIADA 1
Fl FLEET R HARARE SOUTH AFRICA ASSA 1
Fc FRANCA C CAMPINAS BRAZIL LIADA |
Fm FREEMAN. TONY  BERKELEY CALIFORNIA - USA ARP 2
Fs FRISONI O BOLOGNA ITALY GLOS 1
Go GALLO, V SALERNO ITALY GEOS 1
Gb GARBENI G JOHANNESBURG SOUTH AFRICA ASSA 1
Gy GARCIA ) LISBOA PORTUGAIL GROS [{
Gd GARDE,T. SHURLUGWE SOUTH AFRICA ASSA 3
Gn GENOVESE M TORING ITALY (iFOS 1
Gy GEORGE, DOWLG OTTAWA ONTARIOD -CAN ARP !
Gy GEYSER, M PRETORIA SOUTH AFRICA ASSA 2
Gl GIGHL P PISTGIA ITALY GEOS 2
Ok (FONCALVES, R, LI15BON PORTUGAL GEQS 3
Gy URAHAM, F. PITTSBURG 7 PENN - U5A ARP l
GOr GRENESE, A ALGHERO ITALY GEOS {
Gs GROS, O BESANCON FRANUE GROos 2
Gt GRUNNET, C COPENHAGEN DENMARK GEOS 1
Gy GUESSE, M. NOUAKCHOTT MAURITANIA GEOS 4
Ha HARRIS LUIS PANAMA PANAMA LIADA 1
Hn HENSHAW, COLLIN INDIAN OCEAN SOUTH AFRICA ASSA 1
He HICKEY, TERRY WOODFORD QUEENSLAND - ALIS RASNZ |
Hx HICKEY. DAVID REDCLIFFE QUEENS{AND - AUs RASNZ L
Ho HOCLLER. G GRAZ AUSTRIA GLOS 2
HE HOLM, RICHARD  PAHOA HAWAIL - UsA APR i
Ht HUTCHEON, STEVE SHELIXON OUEENSLAND - AUS RASNZ 7
Hu HUTCHEON, STEVE GUNALDA QUEENSLAND - AUS RASNZ |
lc  JTACOVONE, N TORING TTALY GLOS 1
Ke KEARNEY. P BUNDABERG QUEENSLAND - AUS RASNZ |
kn KNIGHT.J EAST RAND SCUTH AFRICA ASSA 2
Kl KOHL M. USTER SWITZERLAND GEOS |
Ln LANGHANS, T SAN BRUNO CALIFORNIA - USA  ARP 1
Li LICANDRO.JAVIER MONTEVIDLO URAGUAY LIADA !
Ll LILLER WILLIAM VINA CHILE LJADA 2
Lo LOADER. BRIAN CHRISTCHURCH NEW ZEALAND RASNZ ¢
Lb LOBG. JULIC CTAMPINAS BRACSIL LIADA 1
Ly LYZENGA, GRLG ALTADENA CALIFGRNIA - USA ARP |
Mg MACDONALD, A, TOWNSVILLE DUEENSLAND - AUS RASNZ L
Ms MAKSYMOWICZ, S MEZIERES FRANCE GEOS |
Mp MANLY, PETE CENTRAL ARIZONA -USa ARP |
My MANLY, FPATRICK CENTRAL ARIZONA  USA ARP 1
Mt MARCH M. MATARO SPAIN GEOS 1
MUOMAR,; MATARO SPAIN GEOS 2
My MARTINLS P TOULDUSE FRANCE GEOS |
Me MEUDON OBSERV. MEUDON FRANCE GEDS 3
Mo MJCHON J-P HERMENT FRANCE GEDS 2
Ml MIDDLETON. RW. COLCHESTER UNITED KINGDOM - GEOS 1

Su

s

Vs
vd
Vg
¥n

Wwh WIESENHOFER, W.

Wd
Ip

Notes:

MORILLON b
MULDER K
MUNOZ, P
MURRAY 7MY
NEZEL, MICHAFL

v OVERBEEK DANIE

PAOLANTONI 5.
PINEAL), T

PIRITY. T
RICCABONE,
SCHILLER. 1.
SCHNABEL, C
~IHNABREL C

S0 TNATAKER. A.

i oALN
AT S |
SMITH. i ARLIE
SMITH CiiARDE
SCUZA W
SPOLRISThA )
STAMM, JIM
STAMM, 1M
STAMM, JIM
SZADO, S,

TESIL L

TODONI, P
TOFQL, T.
TULIPANIL, F
VAISSIERE, ¥
VIDAL, )

YIGIL. E
VINSON, ED

S

WILDS, RICHARD
LAFPATA, P

PHADA LM
SARADLEL L
GEORGETOWN
B RMEN

EAST RAND
SANTE FE
TOURS

NACGY KANIZSA
TCRING

EAST RAMND
BARCELONA
MURA

KODEN
MARCINELLE
FREJOKIA
wOOLRIDGE
MT. TAMBOURINE
CAMPINAS
POTCHEFSTROOM
OVILYME
LEXINGTON
LONDON
SIOMBATHELY
PISTOIA
ORVIITO
BARCELONA
ECH OGN A

ST GENEST-LL
MONEGRILLO
SABADELL
DUKRCAN
GRAZ
MAYETTA
SABADF' L

BRNL
SOUTH AFRICA
FRANCE
GEGROLA - USA
WEST GERMANY
SOUTTH AFRICA
ARGENTINA
FRANCE
HUNGARY
ITALY

SOUTH AFRICA
SPAIN

SPAILN
NETHERLANDS
BELGIUM
SOUTH AFRICA

QUEENSLAND - AUS RASNZ
QUEENSLAND - AUS RASNZ

HRAZIL

SOUTH AFRICA
CONN. - USA
KENTUCKY - USA
KENTUCKY - USA
HUNGARY

ITALY

ITALY

SPAIN

ITALY

FRANCE

SPAIN

SPAIN
OKLAHOMA + USA
AUSTRIA
KANSAS - USA
SPAIN

GEOS
ASSA
GEOS
ARP
GEOS
ASSA
LIADA
GEOS
GEQS
GEOS
ASSA
GEOS
GEOS
GEOS
GEOS
ASSA

LIADA
ASSA
ARP
ARP
ARP l
GEOS
GEOS
GEOS
GEOS
GEOS
GEOS
GEOS
GEOS
ARP
GEOS
ARP
GEQS
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Observers were MuNzCsCyGiGnGrMrMiMcRcSnSkVs.
Michon recorded a disappearance at 01:14:15.4
{(Yasting 2-3 secunds), and a reappearance at
07:14:42.7, under good observing conditions.

Gbservers were

Wh.

Observers were

Szyd7p.

BhBkDtEwFsGoGiG) TsGkGtGUHAPiSzTp

Hn2kBpBxCsGiGT1GSGuUMSMIMzYgPuPi5n

GRAZING CCCULTATIONS

Dur Stockbauer

My goals as coordinator of I0OTA's Tunar grazing oc-
cultation section are as follows:
To provide a2 forum for the exchange of infor-

mation througn these articles,
To quality check the reports received and to

2.

request any needed clarifications;

N
3.

tion's results; and

4.

reports.

In order tc help I0TA accomplish
send a copy of your graze report

To maintain an independent

To publish tabular surmaries of each expedi-
repository of the

these goals, please
to me at 2846 May-

flower Landing; Webster, TX 77598; U.3.A. (make a
Sending a copy to
1LOC in addition is very helpful, *heir address is:
Internatioral Lunzr Occultation Centre; Geodesy and
Geophysics division; Hydrographic Department;

copy for yourself, of course).

Tsukiji-5, Chuo-ku; Tokyo, 104 Japan.

Data gn dis-

kette should be sent to ILOC, if you prefer this me-
dium, please send me a printout of your data file

only.

Total occuitation data ‘n any format should

only be sent to TLCC, as I do not need¢ it to produce
this article.
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# # S Ap
Location Sta Tm S Cm Organizer CStWA b
Itupeva,SP;Brazil 2 17 1 1% R. Lourencon 25 19 32
Elmont, KS 1 01 33 Richard P. Wilds 55 11 &
Lincolnville, ¥S 1 0 1 33 Richard P, Wilds >25 16 18
Lk Ellesmere,N.Z. 1 2 1 20 Brian Loader 4N344-51
Albergaria, Port. 3 14 2 5 Joaguim Garcia 2N345-56
Pic du Midi,Frnce 2 4 1 25 H. J. J. Bulder 348-60
Lockport,Manitoba 1 1 1 20 Patrick 0'Connor 1N348-61
Gower, NJ 317 1 15 Robert Sandy 0352-66
Elmont, KS 532 1 6 Richard P. Wilds 0352-66
Palma, Portugal 310 1 14 Joaguim Garcia 2N353-460
Jackson, MS 1 21 33 Benny Roberts 358-41
Moordrecht, Neth. 1 0 i 6 Henk Bulder 353563-61
Gorredigk, Neth. 1 4 1 11 Adri A. Gerritsen 353-61
Arraiclos,Portgl. 3 20 2 14 Joaquim Garcia 2N345-64
Warren, Manitoba 2 13 1 20 Patrick Q'Connor 2N353-61
Estero, FL 2 151 20 Tom Campbell 4N349-57
Chitocco, 0K 1 4 3 33 Richard P. Wilds 0358-61
Pickens, MS 1 2 1 33 Benny Roberts 0 4-20
Webster, TX i 01 20 Don Stockbauer >3N172 74
Shire, TX 11 35 1 11 Don Stockbauer 35161 20
Rye, FL 1 21 20 Tom Camphell 6N191 31

Ron Dawes and Rick Star 4
Frankenburger of San An- Qg;gg _#  Mag Sml (A
tanio, Texas, have writ- -

ten a program which al- 15938

lowed them to reduce 0527 1925 1.2 86+ 21N
their graze tapes and 0621 1618 8.5 38+ ON
produce a plot of the E? 0622 1708 6.2 47+ 15N
Nath graze (Oct. 12, 0803 0233 6.2 62- 14N
1987 near Tilden, Texas) 0805 0438 6.7 45- 15N
using a home computer 0806 X05019 9.7 36- 13N
(o.n. 4 (6), 143-146). Q807 0756 6.5 23- 11N
Both they and Allen Gil- 0903 0731 5.9 47- 8N
christ and I plan to 0903 0731 5.9 47- 8N
modify the program to 0905 078483 7.6 29- 9N
prompt for the remaining 0907 080239 8.9 12- 8N
data that are requested 0930 0756 6.5 67- 6N
on the I0TA/ILOC report 0930 0756 6.5 68- 6N
form and automatically 1001 0771 6.1 66- 9N
produce the machine- 1601 0797 6.3 65- ©6N
readable file which is 1001 0810 1.8 64- 9N
equivalent to it (o.n. 4 1002 0996 6.8 52- 3N
(5), 92-97). Capturing 1006 058832 7.7 17- 1IN
the timings for later 1016 185279 8.4 24+ 125
inclusion in the report 1021 3268 5.6 77+ 175
file eliminates a major 1106 1792 7.1 9- 135S
porticn of the drudgery

associated with being an expedition leader. The last

rajor manual operation which has resisted automation is
the scaling of coordinates, and even this could be
accomplished if one has access to a high-resglution
mouse system, Dawes and Frankenburger are also
working on software to use the output of their soft-
ware and the USNO OCC program to automate the pro-
duction cf reduction profiles such as those perjodi-
cally done in ¢.n. by Robert Sandy (o.N. 4 (8),192)},
Robert Bolster (o.n. ¢ (&), 109), Toshio Hirose
{o.~, 4 (9), 223), and others. Quality assurance
becomes easy with the automated reduction of all
graze observations, and David Dunham could then up-
date the prediction databases (especially the Watts
lunar 1imb data} with all well-observed graze pro-
files instead of the infregquent correction of glar-
ing discrepancies as is now the case, [ will con-
tinue to report on the progress of these highly sig-
nificant projects.

Dunham will ask each graze computor to send him his
run's observer scan cards so that he or | might more
easily notify expedition leaders of any recently ob-
served shifts. The only system in place currently
is the publication of the shift in o.~.; the lag
here is 3 to & months, and this new system would get
the word out much more quickly. This was agreed up-
on at the IOTA meeting and was inspired by Henk Bul-
der and Adri Gerritsen's request that their observed
shift of Z.C. 756 (9 Sep 88, 0'3 S due to star posi-
tion error} be disseminated to others,

The Tau Sagittarii graze expedition heid in conjunc-
tion with the 1988 I0TA meeting obtained some data,
but was mostly clouded out. 150 sites were spaced
30 feet apart over 4500 feet of road by expedition
Jeader Paul Maley; only a few of the stations were
not occupied. We hope better for our graze of Regu-
Tus November 3Cth, 50 miles south of Houston.

It is gratifying to learn that Harold Povenmire ben-
efitted greatly from ocur E1 Nath graze at Genoa air-
port, Texas (Oct. 12, 1987) by appiying the results
to his Oct. 1, 1988 E1 Nath graze in Florida (Tom
Campbell also cbserved from Florida's west coast).
Using our prior results, he was able to favorably

position all sites and obtain almost 200 timings.

He chose the equivalent of Barbara Wilson's 24-event
chord for himself (our best one), and got 19 timings
(fewer due to the slightly different geometry), the
most he has ever had in his long occultation career.

People often ask me what graze data are used for in
order to justify the effort they put into them.
There are standard answers, such as discovering
stellar duplicity, studying variations in the solar
radius, measuring possible changes in the gravita-
tional constant "G," etc. Dennis dt Cicco discusses
some of these in his occultation article in the No-
vember issue of Sky and Telescope. 1 would be quite
interested in hearing from anyone who is currently
using grazing occultation data as a part of his re-
search in order that I might write a paper on the
utilization of the data by the astronomical community.

Thanks for the reports.

Errors and corrections:

Robert Sandy notes that his name was misspelled as
leader of the Z.C. 1609 expedition at Sycamore, KS,
on 1987 July 2 {o.n. 4 {9), 222).

Also, in the same list, the graze of SAC 76345 on

1988 Aprii 19 at Blue Ridge, MO should not appear,
as it had been listed previously {oc.~. ¢ (8), 191).

MORE ON REPORTING OCCULTATIONS ON DISKETTE
David W. Dunham

The format and procedures for reporting cccultation
observations as ASCII files on IBM-PC-compatible
floppy disks was given in my article in o.n. 4 (5),
pp.92-97, with some more comments given in o.n. 4
{7), p. 164. The latter gives addresses of Peter
Nelson in Australia and McPherson Morgan in New Mex-
ico, who are willing to serve as regional coordina-
tors of occultation times; that is, they will create
files on floppy disks from [LOC report forms that
others send them. They then will send copies of
these to ILOC. Two more regional {national) coordi-
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nators are:

For Belgium: P. Vingerhoets; Chairman Occultations
¥VS; 20 Blokmakerstraat; B-2758 HAASDONK.

For German Federal Republic and IOTA/ES: Reinhold
Buchner; Kiefweg 2; 0-6370 Oberurfel 6. Besides
creating the files, Mr. Bichner also has developed
software to calculate accurate residuals of occulta-
tion timings, which he can also provide.

1988 IO0TA ANNUAL MEETING
Gary Nealis

The annual meeting of IOTA was held November 12,
1988, at the Lunar and Planetary Institute, Houston,
Texas. Seventeen people attended.

David Dunham presented the organizational status.
The treasurer's report indicated we had a negative
net balance this year. A vote approved the follow-
ing increases:

Us,Canada,Mexico Others
from $15 to $17  from %20 to $22
from $10 to $14 from $9.84 to $14

I0TA dues
o.N. subscription

Of special interest to European observers were the

suggestions that the European Section (ES) copy and
distribute all appropriate forms since Don Stockbau-
er has significant mailing costs sending them tao Eu-
rope. Also, i1t was recommended that Europeans join
the ES to get predictions more reliably; see p. 243

The Internal Revenue Service has issued another rul-
ing which apparently says that, if there is any
sightseeing during an international trip, we can't
deduct any expenses. They are publishing a 600-page
"clarification.”

1t was strongly recommended that we document all ex-
peditions, internatioral and local, by any method,
technical journals, astronomical magazines, society
newsletters, local papers, and of course, o.n. Any
af this documentation should include the name I0OTA
to help our tax status.

Paul Maley discussed planning for the November 13
Tau Sagittarii graze in Texas City. 150 sites were
staked out and a good turnout and good weather were
expected. Maps and site numbers were given out to
attendees. Paul then left to give a training course
to novices planning to join the graze. The graze
was extremely well attended, but was partially
clouded out.

Derald Nye and David Dunham gave short descriptions
of the total.eclipse of March 71988 in Indonesia.

The Bangka Island group got good northern Timit data
but was unlucky with the southern limit due to
transportation problems; see o.~. ¢ (8), 200. The
Kalimantan (IOTA/ES) group got geod southern Timit
data. Derald Nye tock centerline video from the
ship Golden Odyssey in the Celebes 5ea. He showed
some fantastic video later in the afternoon. What
was surprising was the stability of the image taken
from a ship at sea, although not stable encugh to
obtain very many bead timings other than 2nd and 3rd
contacts.

Ron Dawes and Rick Frankenburger described their da-

ta reduction technigues on home computers. In Tk
years the San Antonio group has cbtained 230 events
in 6 grazes {or attempts). This includes 143 events
during the E1 Nath graze in October 1987. They re-
alized how time consuming manual reduction of graze
tapes would be and each developed a similar program
to let the computer do it; see o.n. 4 {16}, 143,
Basically, they synchronize the computer clock to
WWY at the start and finish of a tape run, then
press a D or R key when they hear the appropriate
event. They can't do dimming, flashes, or clouds
yet, and have delay from the person calling the
event, and a delay in hitting the key. The program
currently plots the resulting profile. The next ad-
dition will print the times. There was a group dis-
cussion comparing the computer and stopwatch methods
and concerning potential improvements and inmaccura-
cies. Ron and Rick would 1ike to make comparisons
with previous reductions to find biases.

Jcan Dunham discussed ICTA computer software. Joan
distributes software and takes predictions and cor-
rects for specific locations. There is a slow re-
sponse due to massive numbers of data requests. She
is looking into data compression schemes and occa-
sionally runs into incompatibilities. She has a ma-
jor problem converting from mainframe tapes to PC
floppies. She has the 1989 floppy almanac. The
USNO is having problems with the 10-year almanac due
to compression problems. An entry format needs to
be developed for ILOC and USNO data reduction.

David Dunham discussed 1988 and 1989 asteroid occul-
tations. 1989 predictions will be in the January
issue of sky and Telescope. There have been 41 ob-
served events between February 1958 and September
1983, worldwide, and 38 more between 1983 and Janu-
ary 1988. About 90% occurred after 1978. He showed
the prediction charts frem o.n. The only remaining
one for 1988 in Texas is Klymene/Alpha 1 Librae on
December 21. It may be too close to the Sun for as-
trometry (this was confirmed Tater by A. Klemoia)
and may shift south to Corpus Christi or Brownsville
based on the 1985 January graze observations. 1989
occultations are discussed in Dunham's article on p.
244,

David Dunham discussed 1988 and 1989 grazes. 1989
predictions for the brighter stars will be in the
January issue of sky and relescope. There was a
discussion on how to disseminate real time star
shifts. Bulletin boards and WWV are not practical;
answerphone messages might be; see p. 237. 1989
grazes include: Pleiades, southern Canada and
Northern U.S.A.; Regulus, January 24 and April 15;
Tau Scorpii, February 1, southern 1imit in Catifor-
nia, again on September 8, southern limit in north-
eastern U.S.A., Oklahoma, and Texas.

There are lunar occultations of M85 {Pleiades)} from
mid-1985 to early 1992 and of M44 {Praesepe) from
1989 to mid-1990. During the 1987 August 17th total
lunar eclipse, there are two possible polar-diameter
expeditions, England-Eqypt and Eqypt-Kenya.

On August 11 there was a meeting at the Space Tele-
scope Science Institute concerning asteroid observ-
ing; see p. 218 of the last issue. David Dunham is
included as a co-investigator in a large HST General
Observer proposal as a professipnal astronomer and
member of IOTA. Paul Maley is submitting an amateur
astronomer proposal for asteroid imaging. Deadlines



were October 1 {first round) for the professional
proposals and $75-26 launch for the amateur propos-
als.

Paul Maley discussed the 1990 USSR solar eclipse ex-
pediticn plans. IOTA can go in if they Jjoin a Sovi-
et expedition. We may be able to use a Soviet GPS
system for location. The Museum of Natural Science
in Hpuston may be able to organize an expedition to
the USSR. Another possibility is Finland, despite
poor expected viewing angle and conditions. The
Finns plar to observe.

Paul alsc mentiored the 1991 splar eclipse thrgugh
Mew Zealand. It hits both North and South islands.

Paul discussed 3 potential expeditions fgor the 199!
Mexico solar eclipse. Hawaii is basically a center-
line eclipse, but qocd weather s expected. Baja
California will have & northern limit and centerline
eclipse, and good weather is expected. The Pacific
coast of Mexico is expecting a 25% chance of cloud
cover. Northern 1imit is north of Mazatlan, south-
ern 1imit is near Puerto Vallarta.

There was a discussion on data reduction and publi-
cation. Those in work include the 1983 Pallas and
Nemausa occultations, the 1985 Sudan/Scuth Africa
polar diameter expediticn, and graze profiles. Pete
Maniy is writing a paper on videg techniques. A
Joint paper is in work concerning the China eclipse.
Two astronomers from Shanghai Observatory were at
the USNO to analyze their data for two weeks. They
qot good video and about 150 good timings., David
Qunham worked with them to reduce their data, and
has started on the IOTA timings. After we left Chi-
na, the Chinese, at [0TA's request and expense, rea-
surveyed the IQTA sites to provide common baseline
location data.

Tne meeting then adjourned to another room to view
video tapes of occultations, grazes, and eclipses.
these included several lunar grazes and occulta-
tions, a lunar occultation of Jupiter, and video of
the China eclipse and Derald Nye's videc of the
March eclipse from the ship Golden Odyssey,

ASTRONOMY AND PERSONAL COMPUTERS
Joan Bixby Dunham

Computing the Julian bpate. The Julian date is a
numbering scheme used in astronomy which measures
time as the number of days since noon, January 1,
4713 BC. Juiian dates are used in several ways in
astronomy. They can be the independent variable in
equaticns for tirme or position. They are used to
specify the epoch for elements of comets, asteroids,
binary stars, etc. Some of the occultation software
computes and uses Julian dates in equations for the
mean equinox and the Greenwich hour angle. The
principal value of Julian dates lies in the fact
that they do not repeat.

The Julian dates can be obtained from the Astronomi-
cal Almanac, Observer's Handbook, some astronomy
textbooks, and some calendars. They can also be
computcd.

if the Julian date is known for any given date, any
other Julian date can be computed by counting from
the first date. For example, the JD for December 31,
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1687 is 2447160.5. 7The Julian date for any date in
January is the January date + 2447160.5, in February
it is 31 + the January date + 2447160.5, in March it
is 31 + 29 {remember, this is a leap year} +
2447160.5, and so orn. This technique is the one
suggested by the Astrongmical Almanac, and works
quite well i¥f a source of "reference” Julian dates
is readily available. In a computer program which
will be used within a small range of dates {only for
1988, ,for example), the Julian date computation can
be done quite easily with this method.

Scmetimes, however, we would want to be independent
01 a source for a reference Julian date, or we want
to allow a very wide range of dates as input. Sev-
eral astroncmers have developed equations for the
computation of Julian dates from calendar dates,
which are vatlid for any time. Jean Meeus has pub-
lished c¢ne, and Tom Van Flandern has published twe
variations of an eguation relating calendar and Ju-
lian dates.

The Meeus method (from astronomical Formulae for
calculators, Witlmann-Bell, 1982) is as follows:
Given a year, month, day, and hour, then

If the date is after October 15, 1582, compute

B =2 - int(year/100) + int[int{year/100})/4].

Here, int( ) means "the integer part of the quantity
inside the { J," so int{2.2) = 2, and int {3/2} =
int{1.5) = 1. 1If the date is before October 15,
1582, B = 0.

JD = int(365.25%year) + int[30.600(month + 1)] + day
+ hour/24 + 1720994.5 + B

The first Van Flandern method is a FORTRAN algorithm
{published in Communications of the ACM, Vel. II,
No. 10, Cct 1986, p. 10)

J0 = day - 32075 +
1461 *[year + 4800 + (month-14)/12]/4
+ 367*[month - 2 - (month - 14}/12%12]/12
- 3*[year + 4900 + {(month - 14)/121/1001/4

The arithmetic in this equation is integer, which
means that results of each division are truncated,
and only the integer parts kept. The equation pro-
duces the Julian date at noon of the Gregorian date,
The full Jultian date is then

TJ0 = JD - 2.5 + hours/24

The computation of TJD is done in floating point
arithmetic.

The second Van Flandern method was published in
Astrophy. Journal Suppl, val 41, Nov 1979, pp 39]-
411, and is

JD = 367*year - 7*[year + (month + 9)/12]/4
3*%[year + {month - 9)/7]/100 + 11/4
Z75*month/9 + day + 1721029

1

-+~

whare the arithmetic is integer, as above. For the

JD at the correct time,
TJD = JdD - G.5 + t

A sherter form of this second eguation for dates
since March, 1500 is
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J0

367*year
7*[year + {month + %}/i2]/4 4 Z75*month/9
day + 1721014

+

In many implementations of languages on PCs, and in
particutar, BASIC, integers are restricted tu values
between -32768 and 32767. This is not enough to ac-
commodate the "full" Julian date, which, for nocon on
Noverber 1, 1988 is 2447467. 1 find that, in Micro-
soft GW-BASIC, the computations can be done in inte-
ger as long as JD is a real (single-precision float-
ing point}. However, if the fractional part of a
day is also wanted, as shown in TJD above, the sin-
gle-precision floating point is also too smail, and
1t must be declared a double precision.

Gsing the [C€ as a Timer. Part of the discussion at
the 1588 10TA business weeting in Houstcn was on the
program Ron Dawes and Rick Frankenburger have writ-
ten to reduce graze tapes. This program is dis-
cussed further in Don Stockbauer's article.

e wanted to know how accurately events could be
timed with a PC. The Dawes and Frankenburger occul-
tation timing software is written in BASIC, a good
choice ¢f language for this program, since many ma-
chires have it and it is usually the least expensive
computer language on any given PC, often provided at
no extra charge. The BASIC provided as a default,
or as the least expensive option, is usually inter-
preted BASIC, wnich can be slow, but has the advan-
tage that statements can be changed easily. The
disadvantage is that interpreted BASIC software is
the slowest. The guestion is whether or not it is
too slow to use as a timer to record events to the
nearest (.1 second. Interpreted BASIC runs a cer-
tain amount slower for each statement it must pro-
cess. 1 created a test to see what is the effect of
adding one print statement in a loop that uses the
timer. In a loop that executed 20 times, this exe-
cution time on my machine was increased by 0.49 sec.

I was more interested to see that the timer function
reports times to O0.01 second, but does not appear to
measure them more accurately than 0.05 seconds. The
GW BASIC manual states that "Fractional seconds are
calculated to the nearest degree possibie.” T test-
ed this by storing results from successive calls to
the timer function and printing them after 20 itera-
tions. The time ircremented in steps of 0.05 to
0.06 seconds, with successive values identical and
ther jumping by the increment. For example, the
test with a print statement has values for timer
calls of 0.05, 0.05, G.1, 0.1, 0.18, 0.16, etc. As-
suming ng other delays, this ccarseness of timing is
satisfactory for reducing visual observations of
grazing occultations, but is not very useful in sit.
uations where accuracy to iless than 0.05 second is
desired.

My conclusion was that, for ry machine, a "turbo" PC
£T clone that runs at roughly twice the speed of a
standard I8M PC XT, the interpreted BASIC is too
slow when both the coarseness of time measurement
and the effects of executing statements are consid-
ered. [ did try compiling the small test programs I
ran and found that the timer function could not mea-
sure tne time it took to execute 20 print statements.

Computing Planctary Cociltations with Newcomb.
Rocky Harper of LaPorte, Texas has some comments on
the Newcomb and Gnewcomb software that Willmann-Bell

sells to accomperny o . oo.ognon and Sion cianetary
Programs and Taklvs from -4000 to +ed00, The soft-
ware is in BASIC, and tne suurce is provided, so
purchasers can customize it for their needs. The
program Newcomb has a subroutine to calculate an oc-
cultation of a star by a planet. Rocky did some
tests using the Aprii 7, 1976 wccultation of Epsilon
Geminorum by Mars, noting that, if he does not pre-
cess the 2000 epoch star coordinates to the occulta-
tion epoch of 1476.76%, the occultation is not pre-

dictod.  He moedified the Newcomb source to work with
GuickBASIC 4.0, and corments that compiling the New-
comt ggrams mares then run mucn faster., He writes
"Pla.. ., witn this program is z lot of fun and

thoutht provel ing.”

New Celostolal Mechanios Book. J. Mo AL Danby has
produced a second edition of his classic text,
Fundamentals of Celest ]l Mechanics, revised to in-
slude, among nther things, example software in BASIC
for the IBM-PC. The publisher, Willmann-Bell, is
selling both tre ook and diskettes of the software
reasonabie prices {520 for the hook and $16
foo the software plus 31 for handling). They can be
Lontacted at 804,320-7014, or at P.O. Hox 35025;
Ei-hwond, YA 23235, Mote that Virginiz residents
must pay 4.5% tax.

alovey

HiWw X7 STAR CATALOG AND PROFILE PROGRAM CHANGE WILL
IMPROVE 1989 SRAZING OCCULTATION PREDICTION ACCURACY

Dav’ s W, Dunham

The recent star catalog and computer program changes
mean that observers will not need to apply any cor-
rections tc their 1989 grazing occultation predic-
tions, although in some cases, some improvement in
the predicticn accuracy can be obtained from reduc-
tions of observations of a previous graze of the
same star (that is, by use of previous cbserved
?raze shifts). The U. S. Naval Observatory's
USND's) X7 star catalog, used for computing their
comprehensive lunar total occultation predictions,
and I0TA's araze predictions, contains 32,221 stars
within 6° <¢C' of the ecliptic, the maximum range
that the edge of the Moon can reach as seen from
anywhere on the Earth. 1 have updated the positions
and proper motions of 22,814, or 71%, of the XI
stars, which should virtually eliminate the need to
contact me for individual graze star pnsiticn shift
updates. In addition, [ have modified the ACLPPP
used to compute predicted profiles for grazes, to
automatically apply the correction for waning-phase
northern-1imit yrazes that have been described in
previous issues. The changes should be indicated at
the top of your predicted profiles with the state-
ment, I0TA ACLPPP, 88 NOV. VERSICN, and at the bot-
tom with PREPARED BY VERSICHN 80J. 480J is the cur-
rent version of USHG's QLT progrem; *t is the same
as the 80K version that has becn used for the past
couple of years, but uses the new '80J" version of
the X7 catalog, and contains a few program changes
to properly identify the source for *he positional
data. The basic data used to compule the graze lim-
it predictions for 1989 used the "BCI" version of
the XZ catalog, which s tne same as the 803 ver-
sion, except for about 100 close double stars. In
these cases, the new photongrasbic catalogs used for
the 8010 positional data may have degraded accuracy
due to the duplicity. This was fixed by using ear-
lTier data for these stars for tne 20J version, so
when the profiles are calculated, you automatically



get corrected to B0J. The differences between the
801 ard 80J versions are small, and I wiil try to
document them in a future issue. Implementing these
cnanges took longer than I expected, so that [ was
rnot able to send graze data for 1589 to the comput-
ors until late November. 1 apclogize if you miss
any events during early January; blame me, not the
computor for your region,

For nortnern-limit profiles, we
have been applying a correction equal to 07043 times
the latitude libration expressed in degrees. A lin-
ear dependence was neoticed by me in the early 1870s,
and quantified by L. V. Morrison and Applecy during
their analyses of graze gbservations perforred at
the Royal Greenwich Observatory in the late 1970s.
Examination of graze shifts observed during the past
couple of years showed that the correction only ap-
plied to grazes with Watts angles (W.A.) between 0
and 30 degrees (that is, east of the Tunar north
pole, in regions that are dark during the waxiny
phases), and was zero for grazes with W.A. between
330 and 360 degrees {west of the north pole, dark
during the waning phases}. This was not noticed
from 198} to 1986, when the 80F and 80G versions of
0CC used a version of the XZ catalog with the accur-
acy of many of the bright northern-declination stars
degraded with Perth 70 data (that cataleg is one of
the best for sguthern stars, but was shown to be
poor in the north, where the ¢hservations were made
at low altitude). So in those days, star position
errors masked the smaller lunar signature. The 88
November version of the ACLFPP corrects the prablem,
so that you no longer need to apply the corrections
mentioned in previous issues of o.x.

Frofile Change.

New NI Catalog. The 80J version of the XZ catalog
includes the following new positional sources that
are given in the heading of IOTA's graze limit pre-
dictions:

2787 (21,189 stars): This is R. Harrington's 1987
(so far only) version of the Zodiacal Zone (Z1) cat-
alog described in o.x. 4 (6), 14G. It is generally
preferred, since in addition to good recent (1979-
1980) positions, proper motions were also derived by
remeasuring the original Yale catalog plates and re-
ducing them with improved reference star data.

Since it is a photographic catalog, its accuracy is
worse for stars brighter than 6th magnitude. Since
the recent plates were taken in Washington, DC, the
positions of stars in the -Z20s declination range are
also nat as accurate:; indeed, there are few I7 stars
south of deciination -25°. The brighter stars usu-
ally have better fundamental positional data from
meridian circle observations from FK4, FK4S, Perth
70, and AGK3R. At the current epoch, typical erraors
of the ZZ stars are 0!2 to 0Y3. Since the images
were measured automatically, double stars with sep-
arations from about 05 to 15" and megnitude differ-
ences from about 0.3 to 3 can have large errors, and
about 500 ZZ matches with the XZ were rejected on
this account. A new version of Z7 is expected in
19889, when the SRS (Southern Reference Star) catalog
vroper maotions will be finalized and can be used to
rereduce the soutnern (I stars.

LICK {i34%5 stars): Trese are ‘rom Klemola's Voyager
catatogs. The positions at their epochs, ranging

from 1978 to 1984, are better than ZZ, but with few
exceptions, new proper motigns were not derived, so
that their current errors are comparable to ZZ. The
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Lick Uranus catalog was especially useful for re-
placing XZ data in the area between 17M and 19P of
R.A. south of the 77 coverage (which the Moon is now
traversing), and many AGK3 non-SA0 stars in the
north had data replaced from the Jupiter cataiog.

P70 (245 stars): XI data for southern stars, usual-
'y originally from the oid, inaccurate G.C. catalog,
were replaced with Perth 70 data. This is in addi-
tion to the 4£% ZP70 southern stars whose data had
been determined earlier for the XZ by combining ex-
Tat oy XKZ data at the ¢ld XZ epoch with Perth 70 to
te, th amprove the proper motions.

YALE {35 stars): Qriginal Yale catalog data were
used to replace G.C. data for southern stars, when
data from the other cataiogs noted above were not
availabie. Althouagh the accuracy of Yale data at
current epochs is poor, it is better than G.C. data.

AZGC {129 stars): These stars were not changed, but
they were not previously distinguished. They are
northern stars where G.C. data were used for an ear-
1y epoch, and other catalog data (usually AGK3) were
used for a more recent epoch to derive proper mo-
tions. Their accuracy is not very good, but it is
better than GC alone or YALE data.

SAQ now refers to southern stars whose data are from
the SAC catalog, which in turn used YALE, with sys-
tematic corrections applied. XZI-source stars are
also unchanged; they are northern stars where SAQ
{Yale) data were combined with recent data (usually
AGK3). FK4, FK4S, and N30 stars are now properly
identified. FK4 positions (195 stars) remain the
best avaiiable, while FK4S (122 stars) data are al-
most as good. N30 {43 stars) data are not as good,
and are also behind P70 and ZP70, but are better
than SAQG, Yale, or G.C. The position source for two
stars has been changed to FK4, since extraordinary
measures (including special recent observations)
were taken to reduce these objects to the FK4 system
in support of asteroid occultation prediction im-
provement. The stars are Z,C. 2577 [63 Ophiuchi,
actually in Sagittarius, to be occulted by (4) Vesta
on 1989 August 19 in northern South America] and
2.C. 3474 [14 Piscium, was occulted by (51) Nemausa
oh 1983 September 11].

In a related X7 modification, the double star codes
of a few hundred stars, which were previously A or
£, have been changed to M (mean position) or, in the
case of triple stars, to H (A and B comporents form
close pair}. These are close pairs with significant
secondaries, such that the astrometric positions of
the separate components can not be measured direct-
ly. Consequently, the catalog position almost cer-
tainly is a mean position (center of light) rather
than the positiaon of the A-component, which is the
way the ACLPPP treats stars with codes A or C.

shifts. The only time now when shifts might be re-
quested would be for double stars with separations
from 05 to 15" (less for fainter stars) and compo-
nent magnitude differences from 0.3 to 3.0. The po-
sitions of these stars from photographic catalogs
are likely to be poor, so data from another catalog
would at Teast give another “vote." During the past
several months when [ have calculated shifts from
the old XZ using ZZ data, and the shift was very
large, the actual shift virtuaily always favored

17, but was usually a littie Tess than ZZ indicated.



24z

If I get a chance, I will calculate the 80J - 0ld XZ
differences and print the largest ones in a form
that might be published in a future issue.

Angther problem is with shifts from previously
observed grazes. Since most of the star positions
have now been changed, you can't use shifts for
grazes observed before 1989 to predict shifts for
future grazes based on an 80J prediction. You CAN
do this for FK4, FK4S, ZP70, PLDS, (these cover most
of the bright stars) and any other stars whose data
have not been changed for the 80J versicn of XZ. We
can calculate the 80J - old XZ difference to adjust
a previously observed shift to the new 80J basis.

So in the case where there are previous graze ob-
servations, you can get some improvement by request-
ing such an adjustment for stars whose source is one
of the new catalogs (ZZ87, LICK, P7C, or YALE).

Cataloy Reguests. Now that the XZ catalog has been
improved to my satisfaction, I will start sending
magnetic tapes with the new XZ to several who have
requested them during the last few years, as my time
permits. 1 apologize for the long delay in doing
this, but [ felt that the improved accuracy was
needed. Some want the catalog on floppies, but its
size (nearly 4 million bytes) poses a problem. [ am
open to suggestions for compressing the catalog (re-
moving unwanted information), such as by making a
Z2.C. subset (about 11% of the XZ).

Future Improvements. 1 will soon send Mitsuru Soma
a copy, sc that he can redo his lunar cccultation
analysis. During my trip to Japan in October, !
gave S6ma the input and output formats for USNO's
0CC program, so that he might be able to use the re-
sults of his new analysis to generate corrections
and limb data for graze profiles, and for detailed
splar eclipse predictions and analysis. If tests
are satisfactory, the goal will be to replace these
functions, now performed with OCC, with Soma's soft-
ware, since he can improve the analyses and produce
updates, as needed. In the meantime, Alan fiala has
begun work on trying to create a new ephemeris tape
for OCC that could serve us through th 19905 {see p.
218 of the last issue). He did find an ephemeris
tape with data through 1990, which he has already
used to calculate some data for the 1990 July solar
eclipse, but we need to make some more calculations
to see if the 1990 ephemeris data are compatible
with those for 1888 and 1989 that we are now using.

Also, new catalog data will become availabie in 1989
that would justify creating an "80K" version of the
¥Z. The final version of the 77 has been mentioned
above. The final version of the Heidelberg PPM cat-
alog should also become available, giving improved
data for most AGK3 stars. In the mid-1990s, 1 hope
te get much-improved data from the Hipparcos satel-
tite. Over 90% of the stars in my proposal for the
Z2.C., and about 40% of those for the XZ, have been
accepted for the Hipparcos input catalog.

SPECTACULAR GRAZES OF REGULUS OBSERVED IN NOVEMBER
David W. Dunham

On November 3rd, a dark-1imb graze of Regulus by the
34% sunlit Moon was observed near the southern limit
in Scotland and Denmark. [ heard that twg Belgian

cbservers went to Scotland, but I do not know their
results. Twelve stations were set up by IOTA/ES in

Denmark, manned asout euually by Danish and West
German observers. On November 28th, 1 received a
fax from Dr. tberhard Bredner giving a report and
preliminary plot {by Reinhold Blchner) of 3 of their
stations. Video records were obtained at two sta-
tions, including an impressive one by Hans Bode with
20 events! Comparing Bluchner's observed profile
with a profile computed by ACLPPP showed an overall
north shift, but the amount was different for dif-
ferent features, as follows: The shift was Q"6
north for the top of the mountain at Watts angle
(W.A.) 184°, but it averaged 0'4 north over the
range " 84° to 18%°. From W.A. 185° to 189°, the
shift was 0Y2 north, while the top of the mountain
at 190° had no {0%0) shift. Central graze W.A. was
186, The librations were -170 in latitude and +3°9
in longitude, similar to those for the graze on No-
vember 30th. 0On the evening of the 28th, ! tele-
phoned the expedition Yeaders for the event on the
30th to give them these results, but in the U.S.A.,
events ranged from W.A. 190° to over 200°. Since
the size of the Nov. 3rd north shift decreased with
increasing W.A., 1 told expedition leaders to expect
a small north shift, between 0V0 and 0!2. Jim Van
Nuland repcrted a north shift of about 0"25 for the
November 27th graze of the FK4 star Kappa Geminorum
(Z.C. 1170) obcerved in California, further
strengthening the idea of a small north shift for
Requlus. On November 27th, the W.A. was 196° and
the lTatitude Tibration was -4°4.

There were no suitable sites on San Francisco Penin-
sula, so the first 3 expeditions listed on p. 528 of
the November issue of Sky and Telescope combined
forces in Fremont on the east side of the bay. They
manned 34 stations, seven with video systems. They
planned on a stight north shift, and none of them
had a miss. Their preliminary impression was that a
01 north shift occurred. Yan Nuland had only four
stations at Patterson, since a forecast of heavy fog
in the area discouraged many. But the fog stayed
low, and they obtained 20 timings. Harold Povenmire
had planned to join two Texans to observe near Bra-
dy, Texas, where the southern limit of Regulus
crossed that of {ts distant 7.6-mag. companion,
whose graze occurred 8 minutes before Requlus'. Un-
fortunately, the Texan who had the maps was called
out of town at the Tast moment, and the other became
too sick to go out, so Povenmire and his wife set up
2 stations near Austin where they could be sure of
their positions; each got six events. [ have not
heard the results of other attempts near Manteca,
CA; north of Las Vegas, NV; near Cameron, AZ; and
south of Albuguerque, NM. Rick Frankenburger re-
ports that 35 observers timed the graze at Bastrop,
near Austin, TX, with at least 3 videorecordings,
one of which contained many contacts. Don Stockbau-
er observed at the top of the highest mountain on
their profile near W.A. 200° at Wharton, TX, and had
no occultation. The other 26 stations in his expe-
dition were north of him, and the next one, 200 feet
away, had a 2-second occultation, indicating a near-
zero shift. Overall, the <eparate expeditions may
add up to set a record for total number of stations,
but perhaps not for total number of tirings, even
though many observers saw more events than were ex-
pected from the predicted profile. Many saw slow,
graduai or partial events lasting a full second or
more, undgubtedly due to Fresnel diffractien., With
such a bright star far on the dark side of a 58%
sunlit Moan, it was possible to see much farther
down the "toe" of the diffraction curve than normal



{that is, see the star faintly when it was geomet-
rically tens of meters below the lunar surface).
High-guality photoelectric records of previous oc-
cultations have been used to derive Reguius' small
angular diameter, and conclusively show the star to
be single. A discussion of photoelectric Jight
curves, including the diffraction pattern, is given
in R. £. Nather and D. S. Evans' article in astron.
c.o75 {5, 875 [June 1970).

I thank Walter Morgan and Lon Oliver for providing
me with maps and much prediction data for this
graze. [ originally planned to observe the graze
myself either near Las Vegas cr San Francisco, but
decided against it due to a combination of my heavy
workload at the time, the uncertainty in the profile
for ensuring more than 4 contacts at any iocation,
and the fact that others would try to videorecord
the event at both Tocations., [ timed the D and R of
the nearly central cccultation visually from my home
in Greenbeit. The Sun alt. was -2' at R, which de-
creased contrast to hinder any video attempt. [t
clouded over less than an hour after the R.

During the two weeks following the graze, I will try
to obtain preliminary reduction profile information
from the expedition leaders, so that we can help
Japanese ¢bservers the same way that the Europeans
helped us. 1 will fax the information to Mitsuru
Soma at the National Observatory in Tokyo, so that
he can inform the many Japanese observers who will
attempt the southern-limit Requlus graze that will
occur near Hiroshima on December 26th.

ARE YOU RECEIVING THE GRAZE PREDICTIONS
THAT YOU WANT?

David W. Curnham

If you are a member of [0TA, and you have requested
graze prediction coverage but have received no data,
please write to H. F. DaBoll (use the address in the
masthead} giving your coordinates, desired travel
radii, and the pericd for which you have not re-
ceived requested data (only the latter is needed if
we have an observer information form {o0.i.f.) for
you on file}. We will try to make a reasonable ad-
Justment {(credit} to your dues if the prediction
failure is our fault (for example, if you have an
o.i.f. on file, and our computer data do not agree
with it). If you do have any prediction, verify the
coordinates for your station {given in the summary
page, not in the limit predictions), and your travel
radii. Sometimes, mistakes are made which can re-
sult in your position being outside the intended su-
per standard station (S$.5.5.} region, so that you
would get few if any predictions. Derald Nye now
has a program that calculates the distance of indi-
vidual stations from the $.5.5. center, so that we
can spot some of the bigger errors. Some observers
specify small travel radii that can result in only
one prediction during one, or two Or more, years.

Some European observers have joined [0TA and not re-
cajved predictions. We encourage European observers
to Join IOTA/ES instead, since graze predictions for
Europe are calculated and distributed by [OTA/ES us-
ing data from the U. S. Naval Observatory like that
wich T0TA uses. European observers who have paid to
join I07TA, and provided us with station coordinates
and travel distances, will receive their graze pre-
dictions from I0TA/ES, which will deduct their costs
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for this distribution trom I0TA's b1 to IOTA/ES
for copies of ¢.ny. thol we provide them. In the
past, I0TA/FS had some problems with the graze pre-
dictions, but these have been overcome and their
calculations for 1988 were completed in good time.
I0TA/ES aiso has a copy of our program for calculat-
ing local circumstance/appulse predictions for plan-
etary and asteroidal occultations, and hopes to have
this aperatianal soon so that I0TA/ES members can be
sent these predictiors for 1939,

JNe SYSTEMS NEEDED FOR OCCULTATION BY VESTA

David W. Dunhar

If you ha v g vicdeo system capable of recording an
occuitation of a 6.2-magnitude star by a 6.5-magni-
tude asteroid, and would be willing te travel with
it on 1983 August 1%5th, please contact me at the ad-
dress and phone given on p. 234, or at 301,794-13%2
on weekdays. Some information about this event will
appear in the January issue of sSky and Telescope,
and more about it will be in the next o.¥. Using an
8-inch Schmidt-Cass, and RCA Ultricon camera, or
other camera attached to an image intensifier, could
probably make the observation, provided skies are
clear. That's the probiem; the path for this occul-
tation of 63 Ophiuchi {Z.C. 2577 or SAQ 185938) will
cross the Galapagos Islands, Ecuador, northern Peru,
and the Amazon, according to extensive astrometry
that has already been completed. Ed Brooks' analy-
sis indicates about 70% cloudcover over most of the
area, with few places where the prospects are even
53-50. With these odds, many observers would need
to be deployed to cbtain even a few well-placed
chords across this important asternid, the largest
whose diameter has not been measured by an occulta-
tion. Astronomers at Lowell Observatory and the
University of Arizena, along with IOTA, are explor-
ing the possibilities of obtaining a grant to fund
travel for this event, the best cccultation by Vesta
that has yet been predicted. Although prospects for
obtaining a grant may not be high, and even if one
is obtained, it might not be large enough to fund
travel for all potentia! video or photoelectric ob-
servers who would be interested, I still want to
know what resources we have in I0TA that could be
applied to the problem, if sufficient funds do be-
come available. I believe that smalil videc systems
would provide the must cost-effective means for ob-
serving this occultation. But there are also diffi-
cult logistics and security praoblems that need to be
solved for this event, in addition to the astronomi-
cal and weather problems.

SOME REMARKS ON "OCCULTATIONS AND THE AMATEUR"
David W. Dunham

Dennis di Cicco's articlie with thke above title on
pages 480-481 of the November issue of Sky and Tele-
scope contains a good discussion of the value of oc-
cultation observations. There are a few minor omis-
sions and errors. One of the errors is in the ad-
dress at the end of the article; the zip code should
be 60175,

In the discussion about double stars, speckle inter-
ferometry is not mentioned, although this technique
also fills the gap between visual and spectroscopic
binaries. Speckle observations can resolve separa-
tions down to about 0UC3, but rather smaller separa-
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tigrns can be resolved with occultations, especially
with high-speed photoelectric records. Since spec-
kle resources are limited, they can only do limited
surveys, and try to concentrate on known close dou-
bles to obtain enough information to determine their
orbits. Harcld McAlister, a leader of speckle work,
says that occultations are very useful for his se-
iection of stars for effective speckle observations.
So visual, video, and photoelectric observations of
occultations are all valuable for discovering close
doubles, and photcelectric records can give accurate
birary component magnitudes. But speckle observa-
ticns are best for obtaining a long string of sepa-
ration and positign angle measurements, rot tied to
specific periods when occultations of a given star
occur, needed for orbital studies. Speckle observa-
tions have a 180° ambiguity in position angle, which
car. be resgived with occultation data.

The uses of lunar profile infecrmation derived #rom
qrazes 1s mentioned for solar eclipse analyses. It
says that the eclipse studies have shown that "the
sun is neither expanding nor shrinking.”" This is
true, but they have shown small variations that are
probably roughly periodic, perhaps like the sunspot
cycle. A longer discussion of solar eclipse Baily's
bead timings for measuring the Sun's diameter is
given in L. Robinson's article on p. 496, MNeither
mertion that observations near the edges are needed
due to Tibrations: The latitude Tibration during an
eclipse is always near zero, while the longitude 1i-
bration can have a wide range of values. Therefore,
the same mountains and valleys dominate the iunar
polar profile during each eclipse, while the equa-
torial profile is constantly changing. Hence, er-
rors of the profile information are much less severe
at the edges than at the center; the same features
keep repeating near the poles, which then can give a
better mesurement of the solar diameter, and its
variation from eclipse to eclipse. Another advan-
tage of observing near the edge of a total eclipse
path is the prolonged viewing of all limb phenomena,
including the chromosphere and flash spectrum. Al-
so, due to the circular geometry, observers near the
edges can view the corona for a large fraction of
tne central eclipse duratian.

Accurate polar profile informaticn may someday be
valuable for Tunar exploration. Some deep valleys
and craters in the polar regions may be in perpetual
darkness, so that ice may exist there. 1f spo, it
wouid be an extremely valuable resource for a lunar
base.

[t is true that space-based astrometry, such as with
the Hipparcos satellite that is scheduled to be
iaunched in 1989, should give more accurate measure-
rents of stellar positions. But these wiil be rela-
tive measurements; occultation data will still be
useful for linking them with an equatorial or
ecliptic reference frame.

SOLAR SYSTEM OCCULTATIONS DURING 1989
David W. Dunham

The 192% asteroidal vecultation supplement for North
smeracan bservers, prepared by Edwin Goffin with
fincer charts anngtated by David Werner, is enclosed
with this issue for I0TA members and o.n. subscrib-
ers in North America. Copies of Goffin's predic-
tions and charts applicable to other parts of the

worid were seni by Jir stomm a few ronths ago to re-
gional conrdinators tor sistribuiion to members and
subscribers ir trair regions. Guffin's data cover
all of 1389. But alze, data for 4 events that actu-
ally occur durinc 1588 December, and which were in-
cluded in the 1988 predictions distributed a year
ago, were included with the 1989 data. They were
not obyious at first since the data were sorted by
moenth and day of month, but not by year, so they
were mingled with 1989 lDecember data. These events
are ngt included in the North American Supplement,
but wore dncluded in the material sent earlier to
the roiznal coordinaetors and which have already
been dist-ituted. The four 1988 events occur on De-
cember 2151, nvolving {104) Klymene, (41} Daphne,
and {781) kartvelia, and on December 23, involving
(260 Dyrairens

My predictions of coeultations of stars by major and
minor planets, and by Comet P/Schwassmann-Wachmann
1, during 1999 are given in two tables below, which
are presented in the same format as those for 1988
pubiished in .. 4 (6), 150. A few changes from
the tables for previous years, especially parameters
for path computation, are described in that issue.
The previous tables are described in detail in o.v.
4 {¥) (July, 1986}. See also o.v. 4 (3), pages 45-
47 for star designations and new source codes. For
the 1989 calculations, ! updated the combined cata-
log to replace the positional data for many of the
stars with improved positions from USNO's Zodiacal
Zone catalog {source cnde U) described in o.n. 4
(6}, 140 and also <iscussed more an p. 240 of this
issue. In addition to better positions for most oc-
culted stars, many of the asteroid orbits have also
been improved. Hence, unless pld data had to be
used (such as from catalog codes C, G, S, or Y,
there has alse been no improvement for most AGK3
stars, code A, which are not in the SAQO; or for or-
bits updated before 1980 or with MPC numbers less
than B8000), the nominal predictions should be more
accurate than in the past, with path location errors
generally under 300 km rather than over 1000 km.
Like last time, no values are listed under am for
occultations by major planets, since the extent of
the planet, and the fact that events can occur
against its dark side, make it meaningless. Simi-
larly, no value is lTisted under the Table 2 R30I
column, since this s always greater than 99999 km.
Like the last few years, no information relating to
the estimated angular diameters of the occulted
stars is given. This information has been computed
and is available upon request to me at 7006 Megan
Lane; Greenbelt, MO 20G770; they would be of use for
analysis of high signal-to-noise photoelectric rec-
ords. Ir the notes, I will include a remark about
the stellar anguiar diameter if it is large enough
for the edge of the asteroid to require more than
0.G5 second to geometrically pass across the star
during a central occultation. In this case, it
might be noticed by visual observers, especially in
the case of a nearly grazing event if the observer
is near one of the edges of the gccultaticn path.

Local clrecumstances/appuise rredictions. Joseph E.
Carroll; 4261 Gueen's wWav; Minnetonka, MN 55345,
computes the I0TA appulse predictions fur all I0TA
members. Carroll’'s prodictions are computed and
listed in the same grder as Tahles 1 arnd 2 here.
These predictions are in the same format as those
for 1988 discussed in v.v. + (6}, 149,



Coveraze for early 4989, 0Only my data for January,
February, and March are given here, with the two ta-
bles on facing pages. Tables covering the rest of
the year will be included as a continuation of this
articlie in the next fssue. Finder charts are in-
cluded here only for North American and Furopean
events that are not included in £dwin Goffin's sup-
plements. Detailed 1-degree charts based on Astro-
graphic Catalog data are included for some of the
fainter stars that are included in Goffin's supple-
ments; they supplement Goffin's charts since 3-de-
gree and larger fields are mot included for them., I
have mailed finder charts for other non-Goffin
events through March to regional coordinators.

Since I was not able to send complete data for 1989
events to Mitsuru S6éma until about the same day that
I had to transmit this to the editor, his maps will
not appear in this issue. We will publish his maps
for future events in the next tssue. In the mean-
time, wnen possible, rely on the similar maps by
Goffin. There is also not time to produce regional
maps for individual events. Instead, three maps
covering most of the world show my predicted paths
for the first three months of 1989. These maps were
described in o.~, 4 (6), 149, except that the 190
north and 1'0 south shift Tines are not included.
Alsp, the time along the path is not given. The
time can be inferred approximately from Table 1, but
it is best to consult J. Carroll's appulse predic-
tion, which gives the accurate predicted time of
closest appreoach for your location.

Jocultations by major planets. The most interesting
event of 1989 will be an occultation of 5.8-magni-
tude 28 Sagittarit by Saturn around 70 U.T. of July
3rd, visible from most of the Americas. This is the
brightest star ever to be predicted to be occulted
by Saturn; Gordon Taylor first noted it several
years ago. Unfortunately, the brightness of Saturn
will overwhelm most photometers. The event would be
best recorded with a CCD, and probably can be re-
corded at high power with image-intensified video
systems. But even visual observers can call out
variations of the star's brightness to a tape re-
carder. Although the star's angular diameter will
limit resolution to a few kilometers, not as accur-
ate as the Voyager-Z photopolarimeter recording of
Delta Scorpii, the multiple chords from widely
spaced observers could give unprecedented two-dimen-
sional details of Saturn’s rings. More information
about this unique opportunity will be given in fu-
ture issues.

Predictions for the outer three planets are not in-
cluded in my tables, but data about events through
1990 have been published by D. Mink and A. Klemola
in astron, 7. s (9), 1894 (1985 September}. The
brightest star listed by them to be occulted during
1989, by Urands on May 21st visible from the central
Pacific argund 12h 4, T., is magnitude 12.5. Al of
the Uranus and Neptune events involve small magni-
tude drops, and are well beyond the capabilities of
most o.~. readers. However, some of the star fields
are very crowded, which posed some prohlems for the
automatic plate scanning, s¢ that some occultations
may have been missed. Last July, observers near
Houston claimed to have seen an unpredicted acculta-
tion of a star of nearlty 10th magnitude by Neptune;
this is being investigated. Occultations of many
stars even fainter than those found by Mink and
Klemcla, but suitable for monitoring in the infra-
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red, have beer pubiisred by P. Nicholson et al. in
Astron. J. 95 (2}, 562 (1988 February). The only
1989 gccultation listed for Pluto, on June 14th,
will not occur, according to astrometric updates
carried cut for the successfully observed june 9th
occultation.

uccultations ky minor planets. For the asteroids, I
computed ephemerides for combined-catalog searches
for all objects for which occultations during 1989
were listed by L. Wasserman et al. in Astron. J. 94
(53, 1364 (1987 November). In addition, 1 have in-
cluaed all other astergids with expected diameters
gqregter than 200 km, and many down to 150 km, Also,
several smaller astercids were selected on the basis
that they wili occult relatively bright stars, ac-
cording to Goffin's predictions. Searches were per-
formed with Fresneau's Astrographic Catatog {F.A.C.)
only for the larger or more important asteroids, in-
cluding numbers 1-3 (Vesta will be entirely south of
F.A.C. coverage in 1689, as will same other large
asteroids that [ have omitted], 6, 10, 12, 15, 16,
18, 24, 29, 31, 34, 45, 47, 48, 49, 51, 52, 65, 94,
121, 146, 216, 250, 275, 375, 423, 451, 511, 532,
617, 624, 650, 702, 704, 2060, 3123, and Comet
P/Schwassmann-Wachmann 1. Combined catalog searches
were performed for these and also for numbers 4, 5,
7-9, 11, 13, 14, 19, 23, 28, 30, 36, 39, 40, 41, 43,
44, 53-5, €3, 67, 69-71, 76, 78, 79, 87-89, 92, 93,
96, 106, 114, 117, 130, 139, 144, 150, 154, 185,
168, 171, 187, 192, 196, 200, 205, 238, 241, 264,
273, 304, 313, 324, 334, 346, 359, 369, 386, 405,
409, 410G, 416, 449, 471, 481, 521, 602, 693, 694,
747, 751, 760, 790, B46, 852, 895, 911, 980, 1723,
and 1867. Events were rejected if:

angular diameter star magnitude

less than and greater than
0080 9.0
0.055 8.5
0.045 8.0
0.035 7.0

These tests were not performed for relatively small
objects, especially when Goffin predicted that they
would occult relatively bright stars, including num-
bers 18, 36, 39, 43, 44, 49, 51, 55, 56, 67, 69, 7,
79, 106, 114, 144, 150, 171, 205, 216, 238, 250,
264, 273, 313, 359, 369, 410, 481, 532, 602, 617,
624, 690, 693, 694, 751, 760, 852, 911, 980, 1723,
1867, 2060, 3123, and Comet P/Schwassmann-Wachmann
1. I was abie to generate all of the events for
1989 published by L. H. Wasserman, E. Bowell, and R.
L. Millis in “Oecultations of Stars by Sclar System
Objects. VII. Occultations of Catalog Stars by As-
teroids in 1988 and 1989," astron. 7. 9¢ (5}, 1364
(November 1987). Since Goffin used different rejec-
tion criteria, he found many occcultations of SAD and
AGK3 stars not in my list.

Edwin Goffin has continued his valuable work improv-
ing many of the orbits of the larger asteroids use-
ful for occultation work. Most of the orbits whose
source is the Minor Planet Circulars (MPCs) with
numbers greater than 10000 are from this work.

Some of the physical information for the minor plan-
ets has been updated using the Asteroids [l data-
base, assembled by Ed Tedesco at Jet Propulsion Lab-
oratory in conjunction with the Asteroids Il meeting
held last March in Tucson; see o.x. 4 {8), 150 and
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used the new i and G maynitudes, using instead the B
and B-V magnitudes published in the 1379 Asteroids

hook .

d conseguent differ-

{an

¢

t

improvemen

The main
ences in my predicted centrai durations

204.

from those

1 have not had time to update my computer

) has

been my use of diameters obtained by the TRAS satel-

lite.

Y

published by Goffin and by Lowell Observator

programs to include the more complex H and G magni-

tude calculations, ard my database of asteroid phys-

better diameters derived from

In some cases,

| have used the new

information.

ical and orbital

I have not

previous occultations have been used.
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C carbonacegus, low albedo, most common outer belt
D dark (very low albede), common for Trojans

E enstatite achondrites, high albedo

F flat spectrum
G C subclass,

)

spectral-and-albedo classification scheme (taxonomy

given in

the Astercids I database, using the types

dissertation

Most of the old

his 1984 Ph.D.
classes mentioned in o.n. 4 (1), 7 have been re-

given by David Tholen in

Asteroids II.

m

and amended by him

tudes Ceres

mc

1 inconsistent data, can't classify

A
M metallic, moderate albedo

ined.
brief description of most classes is given below

tained, but several new classes are def

-M, Jow albedo, spectra like M

P pseudo
G Apolle {aimest unigue spectrum)

B C subclass, mainly members of Themis family
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5 silicate, moderate albedo, most cormon inner belt

T transition between S and D; not real subclass?

V Vesta (almost unique spectrum)

X E or Mor P (current data can't distinguish;
these have similar spectra, and differ anly in
albedo)

Thalen notes that his spectral/atbedo "cluster anal-
ysis" defines 7 major classes: A (no special des-
criptien}, C, 0, £, M, P, and S. In some cases, an
asteroid's characteristics place it in an area be-
tween 2 or 3 of these ¢lasses, in which case, each
of the applicabie class letters is used. Besides
the other subclass and special types given above,
Tholen also uses the following suffixes:

4 unusual spectrum, far from class cluster center
: noisy data

very noisy data

data too noisy to permit classification.

Astrometric updates. The main sgurce for astromet-
ric updates is my recorded message on the I0TA oc-
cultation line, telephone 301,474-4945%. Information

312 [changes to /ud or 11,11/89) 269-2376 (Chicago)
or 713,488-5871 (Houston). Call 301,474-4722 if you
want to talk to me, rather than just obtain a pre-
diction update.

No lists of pricrity events for astrometry for 1989
are availabie as this goes to press. However, Bob
Millis informs me that the next event that Lowell
dbservatory will try to improve with astrometry will
be the March i&th cccultation by Bamberga. Bill
Penhallow will try to obtain astrometric updates for
some ~lier events. 1 plan te include a pricrity
Fist .. (ne poxt issue.

hotes shocs fndividual events, Wayne Warrenm sup-
piied important informaticon about some stars, espe-
cially daslles,

dar. 13, Venus and SA0 156495 Venus will be 947
sunlit. The raappearance wiil be on the dark cres-
cent, 0V6 wide at most.

Jan. 14: {4) Vesta is either the 2nd or 3rd largest
astercoid, and the largest for which there are no

can alsa often be obtained from other recordings at previous occultations of stars observed. Conse-
PLANETARY OCCULTATIONS. 1989 JAN. - MAR.
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quently, any observations of this gccultation would
be extremely valuabie.

Jan, 20: The predicted path for this distant mys-
terious asterpid (large comet?] is very uncertain,
sc observers much farther south may see an occulta-
tion. The diameter is also pooriy known, CObserva-
tion will be hindered by the nearby full Mcon.

Jan. 25: The star is Aftken's Qouble Star {ADS)
4602. The 13.2-mag. companion, 10V8 away in posi-
tion angle {P.A.) 258", will not be occulted.

Jan. 28: The star is 34 Ceti and has an anguiar di-
ameter on 0V0021, requiring 0.09 second for the edge
of the astercid to cover for a central occultation.
A secondary extinction recorded during an occulta-
tion by Melpomene in 1978 suggests that the asteroid
may have a satellite.

Feb. 3, Mars and SAQ 92912: Mars will De 390 sun-
lit. The disappearance will be on the dark cres-
cent, 08 wide at most.

Feb. 3, (146) Lucira and SAQ 128977: A secondary
extinction recorded during an occultation in 1982
suggests a possible small satellite of Lucina.

Feb. 10: The star is 13 Taury - Z.C. 531, a sus-
pected spectroscopic binary. Duplicity was not evi-
dent during a spectacular lunar graze of the star

249

that several observe.s {inciuding mot timed in Que-
bec in 1366 April, duy g the first international
graze expedilion lad by Tom Van Flandern.

Feb. 17: The star 15 Rho Arietis = Z.C. 433. Mars
will be 89% sunlit. The disappearance will be on
the dark crescent, 07 wide at most. A central
flash might be seen north of Sydney.

Feb., £3. Separate paths are calculated for the com-
uonepts of tris double star, Couteau 364, with sepa-
rat, r 2V05 in P.A. 1507, If the seeing is not good
enouct t resolve the stars, the apparent am will be
1.9 +f conorent A is occulted, rather than the 5.0
qiven in the table that assumes that it is clearly
resolvec. [» case of poor seeing and an occultation
of component B, the apparent am will be onlty .21,
not the tabular 3.4 for clear resoluticon.

Felb, 25. {705) Martha and SAC 160998: The star, 6
Sagittarii = Z.C. 2594, has an angular diameter of
0U0012, requiring 0.09 second for the edge of the

asteroid to cover for a central occultation.

Mar. 15: The star has an angular diameter of
0?0003, requiring 0.06 second for the edge of the
asternid to cover for a central occultation.

Mar. 31: Radar observations of {216) Kleopatra, and
its large-amplitude Yight curve, indicate a probable
contact ninary {dumbbell shape) that could be con-

=
&
3

E

- MAR.
1~ap

1989 JAN.

PLANETARY OCCULTATIONS.
3\’

LUONG ] TUDE.

TS =T ="



250

firmed with
occultation g
observations. T i
A confirmed : ﬁ;"
secondary ex- =) ' =
tinction dur- -l 8
ing an occul- A -
tatien in 1680 —
Dctober (it z '
occurred at c% o o€ - —1 @
minimum light, .. « = —
when the . & . g R
"dumbbell" was % \ @ Rt =
probably end- ) , & g o y
on and not re- . p
solvable) sug- ¥ R ~4 ¢
gests a possi- J 2
ble small sat- ﬂ L -
ellite. - 13 2
2 a 2
= A fra -
g B - ]
5 v |a
§ S g ¢ 1.
(&)
.
Ty, T ~ H
A X = = o 1
& 2 W n
- A
‘g Q t( h B
W\
Az -
b o D 18
L 3 b :
LA T . | 1Y h ML | 11

1 l """"JE
Baasiﬁaengﬁﬂ?@

1702 s o
o o & A== Daw
L . 25.6 (— ° @Po
e
o © ~ °
16. 8 — m ° )
> T \\20 ° ® D
Fes U 2 ﬁ - o
- 25.2 —
l:/.- PR o o
o o
1674 |— — o
o o® Edwin Goffin has produced finder
| 24.8 | charts for these events in his
28" 26 ‘ld‘z‘" 24 22 a 20 supplements, already distributed
to observers. These 1° charts
J:”FEB 12 106DTONE 19”?3 24 'ISOI.KSSI'NGA show fainter stars that are not
: & M ° % on Goffin's charts.
-1.8 — o o
]
-2.0 — °
O o O
-2.,2 — o
AR !
w2 °
-2. 4,4 o
) o’
-275 — | °
39 37 1 3% ™ 15 11"13"

1989MARY 144 VIBILIA SAO 110036 1989WAR 18 3Z4PAMBERGA  3AO 138118



i :
. @ e T
I .
e » x MWW e o =4
~ . b * . 4 gy
e, P [ “wr @ )
el -, / .
. .., &
* o o |
Yoy LA o
ﬁ/;.’; - . i’ oo ““‘\@\\0 3
L AVRIEE . .
o : ; O o e
U ] RTC% c 93
. . b -
! GEP‘;IN’I ° 12 O o i
e . 28 ¢e 24 22 20tk 1%
' .r T2E3 AN 12 420 DIOTIMA
[
- - \ .
. '.'3"'-)?‘ R,
. /

o . 1T N
. e
. r
T fe——r) -
| O o o
15T « 10 o]
’ i 80 o
T
LT e e s »0" °
o
AR T . o/
A o
g D e o
’ Vo414 o o
-10°- —w o 0000 T
X ¥ * e
. PR o
o ul
i L L [
CANCEN i . 2C 14 16 14 12
o s VGEIFER D & HERE

hal)

+3

o
e o
A ALO

58 %8¢

0 : Ql J 4 1z 10 8

1963 PAN 20 206CCHIRON

T O
o] o
32 o= o o2 ® SR
o
- o
™ . éng ol o
[ 3
D + o a
Mﬁ.—l-”" o o
e My o °
e ob Q"% q
iey 2 o
|o v
a0 0 oo o 4
_— o ;O & o g
T oC Oi ° 4
3.2 &
21 25 6 23

‘DEG AN 12 423CI0TIMA

16.8 —9& 0%

° o ad _° 0%
v.ale o % . &5
°* 9 p Po .‘.
— 9 W% o

o
-o% oKD
OO.QG ﬁ& @. -
1674
3

1989 JAN 20 206@HIRON

IR CNCECEE)

251



252

[+
"l'ur:;c“ yf‘:r [ ]
I8 2730
Fiome | @ ® 0O

20 8 6 M 20 AT 4 7 16
1980FEB 1 273 SAPIENTIA 1989FED 1 27ISAPIENTIA
4™
20
'.‘ 'y
R Y
1 e ﬂ
eL: . . 30 28 26 24 22 120 718 26
%8 T T 6 1 1988JANZé 273 SAPIENTIA

L 41083 ses0uaN24 279SAPIENTIA

fnrmsuuo:«%- NP, 42 40 3B 3 M
et e 1980 MARS 313 CHALDAEA
DPHIUCHUS o

__‘__,_P’--"_*—-T"’
ey L

1700
SAG 180730

(] E o . a
§32119 o0
@ . o
' sz e
e L N R ] L
a o
& o
GEE'; S IR ¥ g of : °
. " ' ; G " S Y ., eene il l. *, 3]
185 4o™ ' 20" A R -
; / . / 22 20 18 18 4 N0
270* 265° 260" 255"

1909 JANZS 346 HERUENTAKRT 3A0 160464



253

. . ) SSSTLOVE IIOITI ¢ UT VI 804L e N
9 Ly 8 €& O L 0N PO N W30 ,A
e th " T Y Y L r [ * i m i mw...\m
. cmar. ® %o . ' Y - W %«.%M
. g o y e JAINEE Y
. 'hﬂ - - - i.!l.hl..\. ¥ ._). _.3-
i 7 o A * be] a‘\\\‘ L
. " v"’ﬁ T ! - m ntau,. -
. . ‘ — . ﬂ- CK-. .&\MM. .;u. [¢] :
) dnc. ..F“ -4 ‘ - ¢ 174 ”al n.V.-
.. . * . ] ‘
sz \:L I - ) ;
- . . . une ...4.. Q ‘r.
- ‘e
N 1m0 * . . m
. e m
fJ
o ot
S3Vd &F 9L HYNERsL £3ITVd 6¢ SLYWMENSL © Om m
2
St 8 s woawndhe aws uzovns ®F ST v g @ @ @ g ;
A4 [
e © i o g2z Z0] e . : 3 :
[ o LY .! - % e Py m "
an!. * g = m
% $
-] -
| M m
~
qr + = w
B Jen
A — 1 e +,02-
VINOLOIA 2l LZ ¥WNeQst = —
56 61 N.M> m.\sono 29125 1 VINOLOIA ZL LZ¥WREGSL - 2 e o P
osblze ¥ 96 95 0T 2 . L2 '
T 'S T T T ql-
9° 91— o , ] o o . . |
® o] _
T T .
¥ oLl- . . . - .
. 19 . NT .
L= = SPNFLEIL 1@ s
Z2-9t- * g . s ‘ :
wb_u{.bﬁﬁ(m sy .
. [ ‘ [ [ X
09l : | e ol
oE — oo
= m * %9-



254

These are the remaining 1988 events not shown in Goffin's supplement.
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