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For subscription purposes, this is the fi"st issue David IQ. Dunham
of 1988.
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If you wish, you may use your VISA or PasterCard for pdyuents to
MA; include account nwber, expiration date, and signature, Or
phone order to 31?,584-1162; If no answer, try 906,477-6957.
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IOTA meDership dues, including o.n. and any supplements
for U.S.A., Canada, and Mexico $15.00
for ail others to cover higher postal rates 20.00

o.n. subscriptionj (I year · 4 issues)
by surfdc mail

for U.S.A., Canada, and Mexico2 10.00
for al) others 9.84

by air (AO) mai13
for area "A'"j 11.56
for area "g"5 -12.92
for all other countries 14.28

Back issues of o.n. by surface mall
o.n. i (I) through q.n. 3 (13), each 1.00
o.n. 3 ()4) through o.n. 4 (I), each 1.75
cnn. 4 (2) and later issues, each 2.50

Back issues of o.n. by air (AO) mail
o.n. i (I) through o.n. 3 (I , each 1.45o.n. 3 (14) through o.n. 4 dl, each 2.20

o.n. 4 (2) and later issues 3.45
There are sixteen Issues per volunm a17 still available.

Although they are available to IOTA members without charge, non-
members must pay fOr these 1tm:

Local circtnstance (asteroidal appulse) predictions (entire cur-
rent list for your location) 1.00

Graze limit and profile prediction (each graze) 1.50
Papers explaining the use of the predictions 2.50

Asteroidal occultauon supplements will be ava11able at extra cost:
for South ^rica through [gnacfo Ferrin (Apartado 700; Merfda
SM-A; Venezuela), for Eumpe through Roland Boninsegna (Rue dc
Mdriembourg, 33; 8-6381 DOURBES; Belgium), for southern Africa
through M. D. Overbeek (Box 2]2; Edenvaie 1610; Republic of South
Africa), for Australia and New Zealand through Graham Blow (P.0.
Box 2241; Hellington, New Zealand), and for japan through Toshio
Hirose (1-13 Shimomaruko l-chome; Ota-ku, Tokyo 146, Japan). Sup-
plements for all other areas will be available from JIm Slam
(Route 13, Box 109; London, KV 4074); U.S.A.) by surface mail at
the low price of ).18
or by air (AO) mail at ).96

Observers from Europe and the British Isles should join 10TAJES,
sending DM 40.-- to the account IOTA/ES; Bartold-knaust Strasse 8;
3000 Hannover 91; Postgiro Hannover 555 829 - 303; bank-code-number
(Bankleitzah)) 250 )00 30. Full me±ership in IOTA/ES includes the
supplement for European observers (total and grazing occultations).

i Single issue at k of price shown
2 Price includes any supplements for North Amerfcan observers.
3 Not available for U.S.A., Canada, or Mexico
' Area "A" includes Central America, St. Pierre and Miquelon,
Caribbean Islands, Bahamas, Bermuda, Colombia, and Venezuela. If
desired, area "A" observers may order the North American supplement
by surface mail at $).18, Dr by air (AO) mail at $1.50.
5 Area "B" includes the rest of South America, Mediterranean Afri-
ca, and Europe (except Estonia, Latvia, Lithuania, and U.S.S.R.).

During February, my top priority will be completion
of the first draft of the article about the 1983 May
29th occultation of 1 Vulpeculae by (2) pa11as. I
thank numerous readers who responded to my note on
p. 145 of the last issue. He are behind schedule on
the Pallas work, but I am determined to have the
first draft ready in time for the Asteroids II meet-
ing on March 8 - 11 in Tucson, AZ, which I plan to
attend. If possible, the first draft will be fin-
ished by the end of this month, so that it can be
mailed to the numerous co-authors so they can re-
ceive it before March 8th.

After Pa11as, I will work on completion of analysis
of other asteroidal occultations with IOTA involve-
ment. I had hoped to do a preliminary analysis of
the 1987 January occultation by (471) Papagena ob-
served from the northeastern U.S.A. in time to in-
clude a sky-plane plot with jim Stanm's sumary ar-
ticle (see p. 159), but this was not possible. I
will need to complete most of these other analyses
for my contribution for the Asteroids II book (I am
a co-author with Robert Mi11is of a chapter on oc-
cultations), due in late April.

An obituary for James McMahon is reproduced from the
newsletter of the China Lake Astronomical Society on
p. 169. His observations were crucial in initiating
the debate about satellites of asteroids, and it is
a shame that more conclusive evidence for these ob-
jects was not obtained while he was alive. I am
saddened to report another recent death. Vernon
Helms, who photoelectrically recorded the occulta-
tion of 14 Piscium by (SI) Nemausa at the NASA·-Lang-
Icy Research Center's observatory on 1983 September
11th, passed away in October after a courageous 18-
month battle against leukemia.

canadian provincial boundary data. These were re-
quested in the last issue. They have been provided
to me by Chuck Baker, Rockville, MD, but I will not
have time to do the work needed to incorporate them
into the boundary database that I use, during the
next few weeks.

Recent Astrometry. Arnold Klemola measured existing
Lick Observatory plates to refine the positions of
Astrographic Catalog stars occulted by (58) Concord-
ia on January 9th, and by (87) Sylvia on January
21st and 25th. The 3 stars were considerably south
of their A.C. positions, moving the paths northward,
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well off the Earth's surface for the events on the
9th and 25th. The shift for the 21St was 0':7 north,
putting the path across northern Africa, with enough
uncertainty that an occultation was possible for
smjthern Europe. Joe Chums obtained plates at Cape
Observatory early on February, giving positions
which I used to calculate that the occultation by
(241) Germania late on February 2nd would shift i':O
±0':3 south, into the Antarctic Ocean well south of ,
any observers. Most of the shift was caused by er-
ror in Germania's ephemeris.

I made an error in the table on p. 143 of the last
issue; the shift for Z.C. 771 on Aug. 18 should be
0:'2 north. Harold Povenmire also reports that the
magnitude of Xl0832 = SAD 79256 is about 8.6, not
7.5 as given in the catalogs.

As noted above, I need to concentrate on performing,
and writing about, asteroid occultation analyses dur-
ing most of the next three months. This will leave
little time for star catalog work, which will further
delay completion of the new XZ catalog, and filling
numerous requests for it. Distribution of the next
issue will be targeted for about June 1st. I intend
to include information about the June 12th Pleiades
passage, which should provide interesting views for
observers in the far western parts of North America.
Since time between this issue and the last has been
relatively short, Don Stockbauer will wait until the
next issue for his article on observed grazing occu1-
cations. [Ed: see p. 169 for some late IOTA news]

THE PLE1ADES PASSAGE OF FEBRUARY 23-24

David hi. Dunham

North Americans will be able to see a very favorable
transit of the Moon across the P1eiades on Tuesday
evening, February 23rd local time (24th U.T.). In-
formation about this passage, including a chart
identifying the cluster stars by SAD numbers and
giving disappearance predictions for several U.S.
and Canadian cities, has been published in this
month's issue of Sky and Telescope. For more infor-
mation about Pleiades passages in general, you
should read o.n. 4 (4), pp.58-62, especially the
sections on value, predictions, observing considera-
tions, detailed Pleiades chart using equinox 1950
coordinates, and double stars. Pleiades passages
occur each month, and a list of this year's passages
was published on p. 68 of last month's issue of Sky
and Telescope. But o.n. readers can learn about
passages visible in their areas by examining the Al-
cyone (Z.C. 552), Maia (Z.C. 541), and other bright
Pleiads' graze paths in the Grazing Occultation Sup-
plement enclosed with this issue.

Grazing Occultation Expeditions. If you plan to
lead an expedition to observe a grazing occultation
during this passage, you can telephone me at 301,
585-0989 to give me approximate coordinates of where
you plan to observe. If time permits, I will com-
pute and mail you total occultation predictions for
the site; some information could be relayed by tele-
phone. i would be interested in knowing about
planned expeditions, anyway, so that I can include
this information in the IOTA occultation line mes-
sage at 301,495-9062; some Sky and Telescope readers
have already called in for expedition information.
I am planning to lead an expedition to observe the
northern-limit graze of 5.6-mag. Z.C. 538 near Tem-

pleton, VA, a short distance south of Petersburg;
Richard Wilds (telephone 913,354-8771 in Topeka)
plans to lead a group to (would you believe it?)
Moonlight, KS, where the southern limit of Maia and
the northern limit of Z.C. 555 intersect; Robert
handy (phone 816,795-8116) plans to observe from
lewisburg, KS, since the graze path for Maia goes
ever the Kansas City Astronomy Club's observatory
there; and Harold Povenmire (phone 305,777-1303)
lopes to observe the bright-limb graze of Taygeta
(Z.C. 539) in Florida.

Based on the results of last March's passage,
discussed in o.n. 4 (S), p. 100, no corrections
should be applied to the IOTA graze predictions as
defined by the ACLPPP predicted profiles, for these
waxing-phase events. Results from March seem to
indicate that the Eichhorn Pleiades catalog star
positions used for the predictions now can be in
error by 0':2, which is still at least as good as
USNO'S new Zodiacal Zone (ZZ) catalog discussed on
p. 140 of the
last issue. Incidentally, the ZZ includes stars
within 13° of the ecliptic, not 16°, as stated on
page 140.

Pleiades Chart. The apparent-place chart of the
Pleiades, showing topocentric paths of the Moon's
center for several cities, is similar to the charts
in o.n. 4 (4), p. 61 and o.n. 4 (S), p. 99, and
described on pages 59-61. A new Moon figure, sized
properly for use with this chart, has been produced
with John hlestfa11's Moonview program using an
Apple computer; see o.n. 4 (S), p. 92. The sunlit
limb is the more darkly drawn right side of the
figure; most observable events will be
disappearances on the dark side, which is lightly
drawn (every other line skipped by the dot-matrix
printer). During the February 23rd passage, the
Moon's apparent radius will
average 15:60. For orienting the Moon figure, the
position angle of the lunar north cusp will be 347"
and the center of the sunlit Iinb will be at 257°.
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Comparison with the previous two charts shows that
the Moon is now passing much farther north across
the cluster. The best views of all of this year's
passages will be from the arctic regions, where the
Moon will pass farthest south across the cluster,
and closer to its center. North Americans were
cheated this time, in that they got no favorable
passage with the Moon passing centrally over the
cluster. The most central passage for the continent
occurred last December 4th, with the waxing Moon 99%
sunlit.

january 27th Passage Observed in Europe. Hans-
Joachim Bode reported good conditions in Hannover,
German Federal Republic, during the January 27th
passage. Several occultations were recorded photo-
electrically and with video equipment. The latter
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was used to record bright-limb reappearances of even
5th-mag. stars. Unfortunately, it rained at Hamburg,
north of Hannover and near the southern limit for the
graze of A1c.yone, and clouds also prevented observa-
tion from Wiesbaden to the south. Hannover apparent.-
1y was in a lucky hole in cloud cover that may have
blanketed much of Europe, as was the case for last
June's occultation of Spica. [Fd: also see p. 169]

Reporting Observations of All Ploiades Occultations.

All reports of total occultations observed during
Pleiades passages, including timings of stars that

are only in USNO'S P-catalog, should now be sent to
ILOC, as is the case for total occultations of non-
Pleiades stars. A copy of the report does not need
to be sent to me, although I am interested if the
observation gives more information about a star's
duplicity, or if a novel observing method was used.
ILOC now has a copy of the P-catalog (see p. 165),
so they can reduce timings of stars in that catalog,
whose code for the ILOC forms is "P" (not X, etc.).
A copy of reports of any graze observed should be
sent to Don Stockbauer; see p. ]41 of the last issue.
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REPORTS OF ASTEROIDAL APPULSES AND OCCULTATIONS

r'j
N
+·

Jim Stann

If you don't have a regional coordinator who handles
these reports, they should be sent to me at: Rt 13
Box 109; London, KV 40741; U.S.A. Comet events
should be sent to David Dunham; P.0. Box 7488; Sil-
ver Spring, MD 20907; U.S.A. Addresses of the fol-
lowing regional coordinators are given on page 157.

Europe Roland Boninsegna GEOS
Group EuropCen d'Observation Stellaire

Australasia Graham Blow RASIIZ
Royal Astr. Society of New Zealand

So. Africa Danie Overbeek ASSA
Astr. Society of Southern Africa

So. America Ignacio Ferrin LIADA
Liga Iberoamericana dc Astrononia

No. America jim Stam ARP
Asteroid Research project
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I have sumnarized all of the reports that I have re-
ceived for the first half of 19?,7 in the following
two tables, and section of notes. Table 1 lists all
2vents for which reports were received; the date,
minor planet, star, observer's identification let-
ters (these are different from those used for 1986
in some cases), and a reference to notes if there
are any for that particular event. Table 2 lists
all of the observers who sent in reports; their
identification letters, last name, first name, near-
est town to point of observation, country (for Morth
America and Australia, only the state or province is
7iven), organization through which the report came
(see above), and number of observations made in the

(text continues on page 161)

Table 2. Observers & 1oc's reported Jan. - June °87.

Table I. Asteroidal events observed from January
through June 1987.

"15a!e "'N;s¶Rmr"emLoc 8taA duemw"" note

An 2. 1h7 i 6N~WTTHA +0T om !v~µrkm<k>fKjFm
jmn GO, ¶967 : 624imcroA 8 ®9'72 jFm
jan ¶0, ¶H7 ' 868:LWA 0* ~ :LjA4'nCk'
jm ¶1, ¶h7 m;BArmmNA o34" om 134 i
jan ¶J, 1M7 64jNExN4oRA ¶03068 ., ,,,,,,,
jan ¶6, ¶H7 i ' q= om

jan 20. 1h7 : ¶36:alj6tfua BjhCX mm 1fm
jan a ¶907 ! 6oI:NEKn«g m +W 1¶64 :0cAo

jm 34, 19'07 : BAC O68S66 j¶7 , 2

IE..?!', 'W , »'(NWM AKJK3. nr 0066 ~0 3

JOn t!, 1h/ Jh¶emmnm flt m¶ Di
"jan JO, ¶H7 : uEkerbth o428' 06U

0 0 0 0

m I, ¶967 : WEn8 ¶0.' M¶. j8"
~ 2, ¶W7 i oo:An~N«B +01" mo :WEw
m 6, ¶h7 : Qalj6qnla ·06' ¶4?9 1r~

p 0~ 12 ¶H7 : AKJ +2¶" ~ CvNmnEUY, . ..

~ 13, ¶h7 i ~kreu&a 8 ¶88102 j8hoMKjY

~ ¶j. ¶h7 : ¶1:pAxTFe©d'E ¶22 :cann
0m 14, ¶h7 t 4au6qna o00· 1416 jk0u

W ¶6. ¶H7 i ¶9¢FCKTU4A " " jr m °

Fqb ¶7, IH7 i 26 LBUB8A Kbk3b -DO' ¶849 Ion
~ ¶7 m7 : zclutem o16" ion :Fm
~ ", m' i '0Q:wmm a jv om :6cHtm

~ u, ¶907 : Mkatharha 4j r om 137 mM¶m8 4
~ a ¶h7 : m;gm 8¢ 1698¶7 :nbg!R 6

~ n, 1H7 : 500·.1CLN4OA A~ O«" 0699
~ 26. ¶h7 : m6iwRLga jr im

odu 3, ¶907 i ¶o¶:HamA m ·m 1480 !8x
Mm 6, ¶H7 : Rlwa ACbK3p 02r 0604 :Bmcckmmhpmzm

q0 0 0 090 0 0 0 P 0

Mm 7, ¶H7 : - 1jcERU BAG ¶06847 N
Mm 7, ¶H7 ! WMAJA 8^A 186392 :H~
omr 7, 1h7 : aTERcDHA 843 ¶62249 bw
Mw 8, ¶ H7 : W+N4ADNE ACjK3· o21" 0648 jf2 Qt~vw8 6
Mar f¶, ¶H7 i BMJ ¶84291 :B¢VCh6f'O'Y

Mm 12, 1H7 i 344:DE$|DERATA md o¶9" ¶247 !8CH
MW ¶3, ¶H7 : ~; u 2¶66609
U ¶6, ¶H7 i 63ZHERCLLHA 8AC 0&2m :Ln

! ¶6, ¶967 : 6¶IjDAv¶DA BjC: ¶00626 :12 7
Wk a, 1H7 ! ¶%FcfrTUNA ·2v 0449 ;mt

m X, ¶H7 i 1WBBYLLA 8¢ 1 m6 :8cn

Mw 26, ¶9C7 : 46fj PATW4TA ¶2.4 mn. jF"
Mar 26, 1H7 ! m:HE~cjNE BA©: m 8

~ 20, m7 ' ¶«~aLA &AC: 1&6666 :~
0

AfX 7. ¶h7 : l¶ipAFrrpe«jeE 8ac 078661 jLjFm

W 7, ¶967 ' 07TWNJ<URE AOK2 o22' ~ :6c

Apr 0, 1W7 i £pkla8 , 0.9 [t%L 1AmCW~~! ...
Ae 0, ¶967 : '0¶C°WLLA ¶2.7 m'¶. jcp
W g, ¶967 ; XMET18 ¶1.0 maq. :8CHtKi
Af· 1¶, m7 : 29&ApmTNA m" 0766 %
t?' ". 'H7 ! 5o'jcoRA " ° BAG 16OU' :B"m0 ...............

Ny ¶9. 1h7 i 30O:FDUCW o06· 164¶ :8fLn
AfX a. 1h7 : 69'4jBGARD 8¢ mm iucNmkKjKf' g
Aypr ?4, ¶987 1 16%9ewa 8AC ¶6H72 ;16 ¶0

M¶ 2, 1H7 i ¢.8YLVIA 9.6 m% :~6Th

m¶ 3. ¶h7 : h!k.exn4dra ~ 206m jMd It

b&Dj g, 1H7 : ¶%HERA 8AC ¶69932 :KNB

Maj ¶2, ¶967 : 8AC- 226776 :Fm
M¶ ¶4. ¶907 : 673jEcjoA " 6AC ¶59'UO jcwcp

m4 16. ¶987 i 686:BLKIS 8Al7 ¶4617¶ :CmSm

M8y ¶6, ¶987 : 8AC 184633 :OvGm
+

uq 26. 1987 : 364m>mA BAD K2039 ILf

Am 2, HC7 ; DO:ATHWANTB M3jC? o&" ¶222 :C1

an 3. ¶H7 : 4j2!PYTH[A SAC- ¶87631 !81
'0' '

jun ¶0. ¶h7 : 4urn«a kjk2- .fj" 09"3 ;~e~i ¶2
P PO

^n ¶7, ¶U7 i 8AC 1%73¶ :a

jun u. ¶H7 ' 8& mm !80
: 0 0 000000w~00wb00—^m '¶9. ¶H7 : 66?1den6e ° AOdO- +W mi ;Cj'6" ........................

jun 21 ¶907 i 46¶:patw4ta ¶25 m¶. :CPm
ZLa 1087 : 6&2jQLYMMA o20" 1617 |Mbcf6~f6m

"lb ust KAmE !jR$- NAM Z crtv |C0UNFRY &0Ub| No
,A,l ALLEN BILL jcmwcHLRcH Inew ZEALAND RA3KZ i I
Aue AijuRzA ' MOISES ibafkjubimeto ivenezuela IJADA ; I

An ANDEFSON PETER jcxjEEhsLAND RASNZ ; 6
K AFFENOCNDO E. 1BARCELCNA ISPAIN GEOS ; ¶

Ah ATHANASOV JAMES 1NCRTH PERTH jwEsTERN RASNZ i 1
Bt BAETEhS C. ;BOECFKjUT jBELGILAA G= ; 1

86 BAISE D. IBRUSSELS 1BELG1UK( GECJS : 1
· +g BALL LINDSAY ;CXXPEF5 PLA6 jQUEEKSLANO RASNZ : 1

+Bh 8AKTHES J. :CASTRES . :FRANCE GECJS ' 6
+By BENAVIDE?S ALFONSO ZARACAS %ENEZUELA UADA : ¶

· +N BEKTOU O. ITCRinO Maly GEOS : 1
Be BLANCHAW C. !BR%ELS 4ELGLUM G= ! 3
Bw BLOW GRAHAM IWEUJNGTCJN INEW ZEALAND RASNZ ! 4
Bn BOhKKSEGNA ROLAND IDCKJRBES IBELGUJU GECS i 2
Bu BOUC|GE« J. ICINEY 1BELGIUM GEOS i 1
Bd BRANDT gustavO pmwjsmeto Ivenezuela ijada ; ¶
Bd BRETONES " PAULO "' ICAAAMNA3 IBRAZIL UADA i 1
Bg BFUGI WCTOFI " jsANTE FE °° IARGENTJNA IJADA ! 1
Bd BIRDER H. ° 1ZCETERMEER 1netherlanos° GECB i 3
Bj BULLQN JM. IVALENCLA jspAIN i I
Bq BUSOUETS J. ITABERNES BL 1Spain GECS ; I
Cn CAFPENTER Hj.T. jCRAYFCFID jLNITEDNNGDOM GECS i I
Cb CASAS R ,?'&ADELL ?PA1N GEC8 ; 2
Ch CHURMS JOE '" ;CAPE TOWN ;SOUTH AFFUCA ASSA : ¶
a CNERA t. :VALENC1A :SPA1N GEOS : 2
Ck CLAFU< MAURKIE 4RKLAOALE %ESTERN RASH : I
a CLETTE "° F. SBRUSSEL9 SBE°LCMUM ° ° GECS t ¶
Gy CLUYSE L 4IELT CLGIUM GECS i 1
C| WOhllBA A. 1reggkocalabfua Calv i 2
Cm COME+ F. 1MATERO 4pain GEC8 i 1
Cp COOPER m |EA3T RAND 18OUTH AFRICA ASSA ! 7

Co CCFITESI S. :LUCERNE :9\MTZERLANO GECB i 1
g coUrbin ' f. ' Iverncn Ifrance gecb °; ¶
Cl CWHILL ° ° LAIRD "" NEST BERLjN INEWJEJ'SEY AFIP i 1
(X DE FARLA CFIISTWAO J. 18ELO FKjFUCNTE IBRAZIL LIADA ! 1
Ok GE KLERK J. ?cjTc>EsF'smajN( Isouth AFRICA ASSA i 3
Db DEL CASTILLO a. jvALENcIA 1spain gec6 ; ¶
Oh DELAHAYE F. jBoRDEAUx ;FRANCE GECJS i 2
Dq DECXJIQE R , ;VELAIHE jBELGIUM GEC6 ; 3
W 00CKIE ROSS ;GORE jNEw ZEALAND RASNZ ; 2
Ch DUNHAM DAVID ' :EaB BFUHB\MCK :NEWjERSEY ARP : I

+Eb EAFLE G. RAST RAND ° %OUTH AFFUCA ASSA : 4
El EITTER °°' JOE Iakaes ° Kwa ° ARP : S
EI ELLIOTT A iLEEDS !LNrrEDHNGcx»A GEQS ! f
El ESMNCZA EDGAR ITAFUJA IBOLNIA IJADA 1 ¶
Ev EVANS - GLEN IOXFCFD INEW ZEALAND RASN i I

Evy EJNALD D. 1BIESENTHAL IEAST GERMANY i 2
Fb FABREGAT J. IVALENCIA ISPAIN G= 1 ¶
Fy FAVA UALBEKT ICUGNAUX IFRANCE GEC8 ; 1
Fo FEFUUN IGNACIO jkAERUjA !VENEZUELA UAOA i 1
FI FLEET R " ;HARARE SOUTH AFFUCA ASSA i 1
Fo FRASER B. IJCHANNESBURG 1SOUTH AFRICA ASSA i 2

Fm FREEMAN TCNY 1BERKELEY jcAIjFcRNIA ARP ; 7
Fu FUENTES RAFAEL j8AFKxjsIMETo jvENEzUELA UADA i 1
Fn FUENTES RUBEN , j8AFwj6IMETo jvENEzUELA IJADA : 1

· +a GABEL A. :MA!NZ :WEST GERMANY GECB : 1
· * + 0

Go GALLO V. :SALERNO :1TALY GECJS : ¶

a ©RCLA J. Iljsw , Ipcatugal GECB ! 2
Gd GARDE T. :SHURUGWE :SOUTH AFRICA ASSA : 1
Ge GEORGE ANTHCNY ISALEM !OFEGON ARP ! ¶
Gq GECJRGE DOUG IOTTAWA Icntario ARP i 3
G GEFIFUTSEN AA. IAMSTERDAM INETHERLANDS GEES i 1
Gy GEYSER M. 1PFETQFIIA SOUTH AFRICA ASSA ; 6
Gq GILMOFE ' ALAN IW.JCHN CBSEN. ;hE\N ZEALAND RASKZ ; 1
Gt GUJNTOU Id. ;KK»BUMMANOT. 1FTALY GECS i ¶
Go GCLDNG EFUC 1hamilton ia4iARto arp ; 1
Gw GOLTZ W. IPENSHUFST INEWSCXJTHWALES RASNZ ; 1
Cm GOAAEZ J. !AACLLET ISPAIN GEC6 i ¶

W GCMEZ J. Imcllet jspAjN GEC6 ; f
Qc GONCALVES R jUSBCN :PCXUUGAL GEQS 1 2

0

Gb GCNZALEZ JUAN ?arcjub1meto jvENEzUELA UADA :1 1
Gx GCNZALEZ SANTOS ;BAFKXjBIMETO jVENEZUELA LJADA : 1

' +Gh GRAHAM FRANCES :aL CITY :PENNYLVAN1A ARP : 1
Gp GRIMAN " ALFREDO TCARACAS %ENEZUELA LJADA t 1
Gn GRUNNET C. :V|RUM §DENMARK GEC8 :1 f
Gc GRUP UEST1JDIS ASTFKJNCMCS;P1ERA ISPAJN GECS 1 1
Gf GUEDEZ FREDDY 1BARCXJBIMETO Ivenezuela IJADA i 1
G6 GUEFUSSE J.-D. IBRUSSELS IBELGIUM GEOS i 3
eg GUERRERO JESO IBAFKXJBIMETO ;VENEZUELA IJADA ; I
Gu GUESSE M. INOIJAKCHOTT 1MAUR(TANLA GEQS i 5
N HARVEY D. ° 1MT. NEBO ;CXJEEFSLAND RASNZ i ¶
Fk HERS JAN ' ISEDGEFELD SOUTH AFRICA ASSA i 1

0N E'KEY ' DAVID IFIEDCI.FFE IQUEENLAND RASIQ ; 1

He RCKEY TERRY iCABCjCLTWE 1(XEENHND RASNZ 1
Eh HUTCHEQN STEVE jTcxIwooM8A jcjUEEKsLAND RASNZ i I

~
.

D
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Table 2, continued. Table 2, concluded.

ID LAST NAME FIRST MAME crTY |Couwmv CJROUP No
PR HUT(>EON STEVE SHELDON iQUEENLAhO RASNZ ; 7
LI IZAGW« JOSE IVENEZUELA LIADA i 1
.h JO6T JAFN jMoLLN jvvEsT GERMANY GECB i I
Kn KNGKT J. iEAST RAhO jsoUTKAFFUcA ASSA i 2
Kl KN6GKT S. jEAsT RAhO jsoUMAFFUcA ABSA 1 I
Kl a. Ikafiljaarxstd jEAsT ge'cb i 1
IQ KOHL M. ;LBTER Tftzeflmd i 2
Kp KQPP u. :VELBEKT iwmGERwNY GEOS ; 2

H alfred 4t.wavefu£y ,ycr~ rash : 1
u {.ANET RAFAEL %araca3 Ivdezuela UADA t I
Ln ;$AN BRUNO ~ t 2

4 lee ray Iwanganla Ikewzeawd mra ! ¶
Lo LEON !8ARQUmAETo !VENEZUELA IJAQA 1 ¶
Lv LEVAJ REhwro !SAO PAULO IBRAZIL IJADA i ¶
Lh LFEUREUX A. IBELGIUM i 1
Lp UPSKJ P. IDFE3OEN iEAST GEmAANY i 1
Lo LOADER BRAN 1CKRSTCHLRCH ihEIN ZEALAhO i 1
Ly LYXNGA GFEG IALTADENA 1CALJFOFNA ARP i 2
Md WCOQUGAL CRAIG ITAMPA IFLDRDA @ i 1
% hAAKLY PETE iCENTRAL 1ARZONA ~ i I
W MANY SLSAN jcENTRAL jARzoNA ARP i 1
b MANTILLA JAIRD ?ehda jvENEAjELA IJAOA i ¶
bh MARCH M. TTARO ?PA1N GEOS i '
W UNWULL G. ;jCHANNESBURG ISOUTH AFFUCA ASSA ; ¶
Ml IAARTI J. :UATAFKj Tun : ¶
l^r MARTINEZ CLA~ %ueno8 A6RE3 ;AF1QENTHA UADA ? 1
Mx MARX H. 1$TUTTGAFW jwESTGERMANY i 2
My WZALREY P. IVEFNON :FRANCE GEO8 1
w mccullough robert lm RApm Iwchaan arp : i
w mcrae a ijoHAhNwjim %outhaffkjl a3sa 1 ¶
mo mengqu a Ibclqgna lmu.v gecb i 1
W MCHE D. ijOHANESBURG ISOUTH AFRICA ASSA i I
W MIRALDA J. 1PERAFITA 1$PAIN C3BjS i I
W OKLEAO KEBEFW ihERIDA Ivenezuela UAOA i 1
6 MCLJNA MALFIIQO 1CAFIACA$ 1VENEZUELA LIADA i 1
h bKX+U$BY a Ibulawayo Iscuth afhca assa i 4
We kmrRAbd k jTcjQNooMBA iouEEmAND rasnz i 1
hAg MOYLAN a RASH i 1
W MUKFOFD NOEL I=onno. jNEwzEALAho RASNZ i 1
Mi WJFPHY D- ITCCRMJKµABA ?UEEKBLAN0 RASIQ : '
W OAjFPHY T. ; OCWDOMU ,QUEEHBLAND RASNZ : 1
W MUFRAY TONY =ORGETO|NN :GEQRG1A ARP t 2
pt) NAPCKjTANO G, %. MARIA D. MCLE QTALY GECB i 1
1¶ NELSON PETER Mctocua RASNZ ! 1
Kb NOBEL W. Mader8erg INETHERLANDS GECB ! 2
00 ¢J8SERVAT(JRY PERTH IPEKTH 1WE$TEN RASNZ i ¶
Qc QCJLFU JOSE R 1MEKOA IVENEZUELA 1JAD,A ; ¶
o qf11u cuum Ivekezuela LlACkA i 1
Dv CNE«EK DANIE IEAST RMD ISOUTHAFRJCA ASSA i D
Pw PALZER W. 1\MESBADEN 1WEST GEFUAANY GEOS i I
Po PAKNER L IGCFILJTZ 1EA$T GERMANY GEOS i 2
fk park jim mENwAvERLEY Ivctorla raskz i i
Pr PAFIRA GUSTAVO jBAAQUwMETo jvENEzUELA LJADA i I
PI PAFAA UJENA J. 1santmder ?pajn GECS i I
Pn PENA ALEXIS SBARoUwMEro ;VENEZUELA UADA : I
R PEFEZ PABLO ;BARQU1SNETO :VEKEZUELA (JADA : 1
Pc PIERCE ANDREW :NORTH PERTH IWESTEM4 RASH t I
f4 mmi j. ?~ykanzsa Ihungary gec8 S i

Pm rjterma jqnn §aL cnv 7pennsylvana arp ; 1
Pd pfeoom c~ Lest haven :ajNNEcncur arp i 1
Pt KUESTLEY 4ukerua BAY &n ZEALAND RASNZ ! 2
O QUINTANA CARUOSJ. 1caracas IVENEZUELA UADA i 1
Rf RAMON J. IVALENCLA 1SPAIN GEOS 1 ¶
Ap RASPAOCR G. IBOLOGNA ifTALY i I
Ah RE«EFE G. IGRENOBLE 1FRANCE GEOS i 1
Fb RENOU A. IBRSSAC iFRANCE GEOS i 2
M RILEY PFULJP 1wEljjhGroN INEWZEALAhO RASNZ i 1
Av MIAS L BLA ISPAJN ! I
N FUZZO 1buenos AIFIE9 1argentna UADA i I
N RD(»GUEZ WCTOR ;TEjERA IVENEZUELA LJADA : I
W ROJAS jOSE 1tarua ?ouvia 1JADA ! I
Clo JJ. ;LE1DEN ;NETHEFLA1©S GEOS : ¶

+Eh RCKDCN FFEDOY :8AFKjUBIMETO :VENEZUELA UADA : ¶
Fh ROZENBAUM SAMI ?CARACAS %ENEZLELA 1JADA : ¶
Ric RUOEP«O WCKAEL Iamhew IMASSACHUSETTS ARP t 1
Sly SAAAQLYK G. !wEsr A= !WlSCOhSlN ARP i 3
Sd SANCHEZ DARMN :VENEZUELA LIAOA 1 ¶
& SANCHEZ CJOWVGO 1VENEZLELA 1JAOA ; 1
%1 SANCHEZ GILBERT IBARQUBSMETO IVENEZUELA 1.LADA i 1
S SANCHEZ &NNY iBARQUSMETO IVENEZUELA UADA i 1
Sr SANCHEZ RAFAEL IBARQUWMETO 'VENEZUELA 1JADA ' "i""
3f SCHAEFER BRAD ;CE~TCLCLO ICHLE IJADA : I
Sb SCJ4EB D. ilLLFURTH Ifrance GEOS i 1
Sh SCKLLER D. IEAST RAND iSOUTH AFRCA ASSA i 3
Sn SCHNABEL C. jURcELcNA jspAIN GEOS i 4

==mT=E.K !2"_ =r'
80 8EPlhE P. 'LEDEN IhETFEAAhM GEM · 1
&¶n 3wr J. 1~~ j9OUMAFRCA A3SA ! 0
9¢ ~H CHARJE jOUEEKBLAhD RASLQ ! g
So D. jBELGILM GEO8 i ¶
$& SPECOLASQLARE LJOGARNO 1lajceh'e 8WTTZEFLMD GEOS : 1
Sp skelstra j. rrcFEmRQQM :gQUTH afnca ! 3
Sc sum jim µntucky AFP ; ,
&k STAMM J$AA :MAYSV1LLE :KENTUCKY ~ i I
9k STOKER WAJFIICE ?AUCKLAND ' %CNZEALA1© RABQ : 1
» SWMON BFENT ZCEOARCTTY Rjtah ~ : I
Ty TAYLOR W. 1W~|ELD XHTEDIQNGDOM 1
Tt TKRONET Y. !BRLB$EL3 IBELGILM GEOS S
Th 8. Iwerv7k %ELMM Gm ! 2
Tn s. iBoLmNA IfTALY ! 1
n mjjiuo wcedono 1taaua iboln6a uada i g
Tp TIMPANI F. iBOLjOGNA IITALY GRJA ! 1
Vb VAN p. iCAPE TOWN 13OUTHAFR£A ASSA i I
Vd vNqaLHQQ4jYm-j. iBLcEMRoNmN 1$outhafmca assa i i
Vf VAN LOO F. iGENC jEAsT GEQ8 1 ¶
in vulegas s&vina igUEm Nm 1ar3entna uada i ¶
Vc VINCENT KUTH TELLJWTON jhEWZE'LMD RAS'Q 1 '
Va ED , ,0UNCAN jQKLAHoUA ARP i 1
vt VTTMATCHANKA ANA Du :TAR1jA ;BOLNX LLADA : ¶
IM R ?JCHAN4ESBURG :SOUTH AFRCA A$SA :
\Ah ¶MmcFE HL Ieast GEFNWdY GEO6 : :
Ym YAMMM KM4 WALTER ITAAUA :BOUV|A UADA : ¶
Yv nEN TAK YEN !8ARQUBHAETD IVENEZXJELA (JADA ! 1
a ZALLES ROOCLFO ITARUA !Bajvu LLADA i ¶

Zm 3MWKAANN L iBRUS3EL8 IBELAILM GEO8 1 5
Z8 ZJSSELL RE ISOUTHHADLEY 1W$SIACHU8ETT$ ARP 1 ¶
n n n iABASTLMANY ;SOVET GECB i ¶

period. The notes section indicates those reports
where positive observations were made, 12 or more
observers participated, full reports published else-
where in o.n., or where other significant activity
was recorded.

The appropriate report form has been included for
you with this issue (except for ASSA). Use a copy
of it when reporting your observations to IOTA.

Notes: Events from january through June 1987, ref-
erenced in Table 1.

I) Observers were BtBhBdBjl:qCsCiCfCyCmCrDhDsE1Fb
GrGmGsGuMrMtt1yllbRvRuRoSnSeSaTyTtVfZmRz. Romijn
reported a 3.2-sec. occ'iltation beginning at
20:23:33.2, but it was tot confirmed by Serne,
who was only 44 meters away.

2) Observers: CtM1ZsGeOnPmGhSyGgRKEtArGcGuMsNpPi.
3) Pete and Susan Manly reported a blink at 10:34:

31, a l-sec. disappearance at )0:37:30, and a
k-sec. disappearance at 10:39:27.5.

4) Observers for this event were SyVnLvMwV1RrFcMj
MeOcQnLaRmBvIzSzMmGpPnSjSdSrGjLeSgVuBaOtGfGxGb
PrPzAzFuRnFn — 37 in all — a record since !
have been reporting these events! A 5:-sec.
disappearance was recorded by jose Izaquirre
and Domingo Sanchez from Puerto Ordaz, Venezue-
la, beginning at 03:43:25. This indicates a
diameter of at least 20.4 km. Sanchez notes
that the occultation took place 16 minutes
later than Goffin's prediction.

5) A k-sec. blink was observed by Doug George at
about 08:18:01.

6) Observers were BsBnBdCoOqG1LhMxPwTtThZm. Palz-
er recorded three occultation events under a
clear sky. All were gradual — from 23:48:42 to
23:48:50, from 23:56:28 to 23:56:38, and from
23:58:?? to 23:58:?? (about 4 sec.).

Notes 7 and 8 were taken from reports received from
Graham Blow, and published in CIRCULAR CQ 8712 (July
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1987) of the Occultation Section of the Royal Astro-
nomical Society of New Zealand.
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7) Edwin Goffin's original prediction placed this
event across central New Zealand and the coast
of Queensland, Australia. Perth Observatory
obtained a plate on the 10th, and Black Birch
Astrometric Observatory and Lowell Observatory
each obtained plates on the 12th. The pa ths
are shown in Fig. I. Graham Blow notified a
number of observers in the affected area, and
two positive records were obtained. Octal Is:

Observer: Graham Blow at Carter Observatory in
Weill ngton

Longitude: 174° 46' Oi:'OS E
Latitude: 41° 17' 09':37 S
Height: 129 meters
Disappearance at 15:27:17.4 ± 0.1
Reappearance at 15:27:36.7 ± 0.1

Observer: J. Priestley at Pukera Bay (30 km
north of Wellington)

Longi tude: 174° 53' 50!'9 E
Lati tude: 4"° 01' 56!'6 S
Height: 6(' meters
Reappearance at 15:27:36.6

It is fortunate that this event was recorded at
all. In Wellington it was quite clear up until
about 20 minutes before the event, and again
about 40 minutes afterwards, but the clouds be-
came thicker and thicker as event time ap-
proached. The image was difficult to see on
the video screen, and a few seconds after reap-
pearance, the star was obscured completely.
Priestly could see the star clearly up to about
15:26:40, when cloud obsCured the field; when
the cloud cleared at 15:27:22.2, the star was
missing, a definite reappearance occurring
about 14 seconds later.

Following the path out across the Tasman indi-
cates that it would have skimmed just off the
coast of l'ueensland. Observers who monitored
there were:

Charlie Smith 14oodridge 15:11 to 15:50
Peter Anderson The Gap 15:20 to 15:45
Steve Hutcheon Maroochy 15:15 to 15:50
Lirdsay Ball Coopers Plains 15:09:30 to 15:45
Dmid Hickey Redc1if 'e 15:15 to 15:47
Tc) ry Hickey Caboo1 tiire 15:25 to 15:48
D. Harvey Mt. Nebo 15:15 to 15:45

Observers farther south were:

Alfred Kruijshoop Mt. Waverley, Victoria
15:31 to 15:49

Maurice Stoker Auckland, N.Z. 15:27 to 15:31
Ross Dickie Gore, N.Z. 15:25 to 15:44

The observed occultation path coincides closely
with paths predicted by Lowell. Graham is con-
cerned that the data from BBAO and Perth differ
so much from that of Lowell, and he is working
on the problem with Craig Bowers in Perth, and
others. A positive result of this occultation
however, was that it was able to show up sever-
al errors in the prediction routines used in
Wellington. These have been corrected, and now
the update paths agree very closely with those
from the Lowell programs.

8) Geoff Douglas at BBAO obtained 4 consistent
plates for this event, placing the path over
southeastern Australia, as shown in Fig. 2.
However, Bob Mi11is at Lowell obtained a plate
which indicated a path over India. Graham Blow
respected the consistency of the BBAO plates,
and notified a large number of observers, re-
sulting in the largest turnout for an Austra-
lasian asteroidal event so far.
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While the main event was not observed anywhere,
Perth Observatory did photoelectrica11y record
a strange drop of 0.25 magnitude at the time of
the event. This is discussed later. Those who
monitored from Australia were:

Steve Hutcheon Woodburn 7:40 to 18:09
Peter Anderson The Gap i7:40 to 18:07
Charlie Smith Woodridge 18:04 to 18:17:18
Maurice Clark Armadale 17:55 to 18:15
James Athanasov North Perth 17:50 to 18:20
Andrew Pierce North Perth 17:50 to 18:20

New Zealand observers were:

~"

Bill Allen
Brian Loader
Noel Munford
Glenn Evans
Alan Gilmore
Keith Vir)cent
J. Priestly
Graham Blow
Ross Dickie
Ray Lee
Philip Riley

Christchurch
Christchurch
Palmerston North
Oxford
Mt. John Obs.
Wellington
Pukera Bay
Wellington
Gore '
Wanganui
Wellington

17:42 to17:58
17:37 to 18:15
17:40 to 18:18
17:42 to )8:12
17:48 to 78:19
17:42 to 18:05
17:52 to 18:05
17:42 to 18:05
17:49 to }8:07
?? to 18:00
?? to ? ?
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0.25-magnitude drop comencing at 17:53.7,
reaching minimum at 17:55.15, and then rising
slowly to regain full brightness at 17:58.9.
Both Craig Bowers and Peter Birch are adamant
that there was no cloud at the time, and that
the observatory never experiences airplane con-
trails. One explanation that Blow proposes is
that some sort of absorbing material might be
surrounding the asteroid. This explanation has
been suggested before (o.n. 3 (15), 325) by V.
B. Kapkov for the photoelectric record that En-
gel'gardt Observatory obtained of a Pa11as
event. Fig. 5 is a reproduction of the data.
Comparison with Fig. 4 shows a similar pattern.

JV, couneyO',1 I t J V

'°°°"~R' :~00NbA
26100 -

uN Fig. 5

/000 -I t I t I I I
Z7 ZB 29 JO jr JZ JJ
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Fig. 3
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As Fig. 3 indicates, overall cross-track cover-
age was good, with the only area not covered
being a clouded-out gap of 0'27 (2.7 track
widths) over the northern North Island and Syd-
ney - Siding Spring area. This region unfortu-
nately coincides with the mean of the four pre-
dicted BBAO tracks. Blow suspects that the dc-
cultation occurred in the gap, but because of
Lowell's generally highly accurate astrometry,
he is not totally confident. The discrepancy
remains unresolved, but is being researched.

Fig. 4 is a reproduction of the photoelectric
record that Perth obtained very close to the
predicted event time. This took the form of a

I I =m I t I I0 I 2 J V S C, min

A compum modcl of the occultjdoo d 8 9F'L2 me by a lOn',S
aneroid accompMed by j clo® d Cj$ am duu. Mockl pjrjmceen: e ·
2000 km, ckud eccenulclty g ; u.G8, pmcie dcmlcy 3· IQ' m"j, grMn
radlw R · I µ, comcjot i0 · 2400 km, F · 0'. m ocdlmre A 13 the nor"
mMzed ua bdbluncw

If the Hermione event was caused by a non-cir-
cular cloud of orbiting debris, its linear ex-
tent would be 2600 km. Interestingly, twice
the "radius of sphere of influence," as tabu-
lated by David Dunham, is very close to this
value, at 2814 km. However, one might then
have expected the main occultation band to have
passed close to Perth.

9) Kohl reported a "spurious?" 'Ll-sec. occulta-
tion beginning at 02:46:56.3.

10) Observers were BhBcBnBuOqGsKIMxMoPeRpRhTtTnTp.
11 ) Two blinks of about l/jQ sec., separated by ii

sec. were observed in the 57th sec. of 08:35.
They "seemed like atmosphere, but the rest of
the time the images were rock-steady."

-

[

-'.I! . ", -"ii "m 1 .;_T 'L ;: " "

..,.' .tii'- E" " ti j,l ,
. 7 " _. _

l!' . . J. . _ . ,. 4 .
. .;

5·
¶\'

Q

P'
. a

.. ,. .........

HERMIONE - 1987 Mar 26 f 1
END Fig. 4 START



"4

]64

12) Morrisby reported a I-sec. disappearance at 17:
04:03 ± 1 sec. Disappearance and reappearance
were not quite instantaneous. Other field
stars remained at the same brightness. The
event was 9 minutes earlier than Goffin's pre-
diction.

1987 MAY 22 APPULSE OF SAD 175746 BY COMET WILSON

Luiz Augusto L. da Silva

I observed the subject appu1se using the 0.5-m Gas-
segrain reflector of Morro Santana Observatory at
Porto Alegre, Brazil, to continuously monitor the
star, starting at 22h 25m UT, and ending at 22h 26m
40S, through a window of clear sky in the cumulus
clouds. In spite of the relatively small predicted
magnitude drop (O.M); I think it is possible to af-
firm that there was no occultation. The nucleus of
the comet passed to the west of the star. and at 22P'
25m it was impossible to distinguish the central
condensation; the comet merged with the star. At
19h 26m 37s, the coma was visible again. The pre-
dicted closest approach for my position was about
22h 23m ut. At that time, the star and the comet
were separated.

MORE ON REPORTING OCCULTATIONS ON DISKETTE
AND OTHER NEWS FROM ILOC AND LOOG

David bl. Dunham

The format and procedures for reporting occultation
observations as ASCII files on IBM-PC-compatible
floppy disks was given in my article in o.n. 4 (S).
pp. 92-97. A couple of minor errors were made in
Figure 1 on p. 93. A fourth line, just under the
"REPRESENTATIVE" line, was left out; it should read,
starting in column 1, "REPORTED TO IL0C,IOTA." Al-
so, "0.3" was omitted from the qc line (TERRY LOSON-
SKY); it should be in columns 44-46, like in the QA
and DB lines. These errors were corrected before I
sent anybody copies of the figure data on diskette.

On January 20th, during another business trip to
Tokyo, Mitsuru SOma and I visited the International
Lunar Occultation Centre (ILOC), where we had dis-
cussions with Akio Senda and Yoshio Kubo. As of
that date, only three people had sent them observa-
tions on diskette, including me. But it was only
twenty days after the end of 1987, and many observ-
ers probably had not had time to complete entering
their data for 1987 and mailing it so as to be re-
ceived by ILOC by then. At the time, ILOC did not
have their system ready to accept data from dis-
kette': for direct residual computation, but they
were working on it, expecting implementation soon.
ILOC does hope to receive more data on diskettes,
and to encourage it, they will process the diskette
data much more quickly than manually completed
forms. They plan to process data in batches a few
times a year, so that those sending diskettes should
get preliminary residuals beck within 2 to 3 months.
Observers who make errors ir their data, that causes
the residual calculation to fail, will be sent the
page giving the error message that will show which
observation caused the error.

R' turning diskettes and the need for regional data
rf porting. So far, ILOC has returned diskettes sent
tc them. However, diskettes (at least in the
U S.A.) are now quite inexpensive, costing as little

as 25 cents, much less than the cost to mail them,
especially by air mail overseas. Asking someone to
return a diskette is becoming almost like asking
someone to return the paper on which a letter is
written. From now On, [LDC will return diskettes
only upon request. Sometime in the future, ILOC
might be able to return the residual output in ASCII
files on the diskettes sent by the observer, a sug-
gestion by Peter Manly. Peter also suggests that,
to decrease overseas mailing costs, the observations
of several observers in a city, or in a country, be
included on a single diskette. This requires a net-
work of local, regional, and national coordinators,
as I already suggested in my o.n. 4 (S) article. So
far, I have received only two offers to enter other
observers' data onto diskette, as follows:

For Australia: Peter Nelson; RI'B 5578; Bloomfield
Road; Nilma 3821; Australia.

For Yew Mexico: MacPherson Morgan; 408 Monte Largo
Drive NE; Albuquerque, NM 87123. He notes that, in
last December's roster, there are no other IOTA mem-
bers or o.n. subscribers in New Mexico [Ed: still
true], so he volunteered to help with data entry for
others. I have sent him some graze reports using
non-standard forms.

Others already may have made arrangements to coordi-
nate this work in their cities, states, or coun-
tries. If so, or if you are willing to do some of
this valuable work, please write to me at P.0. Box
7488; Silver Spring, MD 20907; U.S.A., so that I
can include your address as a contact point in a
future issue.

Data entry by menu. I find that, using a copy of an
old observation dataset as a template, it is easier
to type new data to create a new observation dataset
on diskette, than it is to manually fill out a form.
To make the job even easier, Peter Manly has created
a program in Basic called IQTADATA (see p. 167) that
is a menu-driven system prompting the observer for
information needed to create the diskette dataset.
It should help observers to submit complete, error-
free datasets to ILOC. The IOTADATA program uses
the last four columns (76-80) of the REPRESENTATIVE
line for a right-justified integer number that is a
sequential version number of the menu program.
These columns should be left blank by those who
write their files with a text editor, rather than
using the menu program.

File names. Peter Manly suggests that we standard-
ize the naming of files, or datasets, containing oc-
cultation observations on diskette. For total qc-
cultations, I suggest using "sssssyyx.occ," where
sssss is the ILOC station code, yq is the last two
digits of the calendar year, and % = (not used) if
data for the whole year are included, = a for data
for the first half of the year, and = b for data for
the second half. An example for my station in Sil-
ver Spring covering the second half of 1987 would
be: sai8787b.occ; rqy station is SAl87. For grazing
occultation expedition results, I suggest
"ooyynndd.grz," where do are the expedition leader's
initials, yy is the last two digits of the year, mm
is the month nurtber, and dd is the day of the month.
Hence, the data for the 1987 july 20th graze that I
led are in dd870720.grz. For minor planet occulta-
tions and appulses, the same format can be used with
do either the observer or a regional or local coor-

.....
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dinator, and replacing the extent "grz" with "mpa"
or "mpo" (minor planet appulse or minor planet oc-
cultation, respectively).

Pleiadcs occultation data. These should now be sent
to ILOC, without a copy to me, like regular total
occultation reports. I gave ILOC a copy of the U.S.
Naval Observatory's (USNO's) detailed Pleiades (P)
catalog used to compute the 3pecja1 usno P1eiades
occultation predictions. I also gave ILOC a copy of
diskette files giving lunar limb correction data for
Watts angle 36?0, sent to me earlier by David Her-
ald. Herald had discovered that all of the dita for
only Watts angle 36?6 is wrong in the Watts dataset
at USNO, and presumably also those at HMNAO (Her
Majesty's Nautical Almanac Office) and at ILOC,
since all were derived from digitization of Watts'
charts by HMNAO.

ILOC grazing occultations. Although ILOC does not
currently prepare reduction profiles for grazes re-
ported to them, as HMNAO often did, they do realize
that graze observations have special value, and have
themselves mounted several three-station expeditions
to various parts of japan. They are now undertaking
expeditions twice a year, but most efforts are nega-
ted by clouds. From 1978 through 1986, they ob-
tained data during 5 grazes, details of which are
reported in a Hydrographic Department publication.
The reduction profile published for their timings of
the graze of 6.4-mag. Z.C. 934, observed near Mina-
mata on 1978 October 21, is reproduced in Figure 1.
Summaries of the five expeditions wij be reported
in Stockbauer's list in the next issue of o.n.
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1LOC plans to send me a magnetic tape containing all
occultation timings that they have on record from
1930 to 1987. They plan to send it in April, which
will give them time to include at least their own
observations made during 1987. I will provide the
data to joseph Carroll for use in preparing his to-
tal occultation tallies, and will later try to pro-

vide it to Don Oliver for our delayed grazing occul-
tation expedition summary work. Later, we will try
to use the data for our own reductions at USNO.

Lunar Occultation Observers' Group. The LOOG, com-
posed mostly of Japanese amateur astronomers, ob-
served several grazes during 1987. A reduction pro-
file for one of these events, which occurred on
March 18th, was provided by Toshio Hirose and is
shown in Figure 2. On December 31St, 37 stations
were set up in northern Honshu for a bright-limb
graze of Alcyone, the largest graze expedition so
far in Japan. Skies were clear, but some stations
were not successful due to either the bright limb,
lack of experience, or a combination of the two.
Perhaps a preliminary reduction profile will be
ready when I return to Japan on my next business
trip there in late May.
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Isao Sato obtained time on the Kiso Observatory
Schmidt telescope, which he used to take a plate of
(324) Bamberga and SAD 4126Z (see p. 145 of the last
issue). Using Sato's measurements of the plate,
Mitsuru SOma calculated a 0':29 south shift for the
December 8th occultation, in much better agreement
with astrometry by Lick and Lowell observatories,
and the actual occultation, than their estimate of
the uncertainty, ±i';O. SOma alerted observers in
northern and western japan, based on the astrometric
update that I relayed to him via Hiroki Yokota at
the Institute of Space and Astronautical Science,
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since our update had a smaller estimated error. An
observer named Odagiri, in Aomari City in the north-
ernmost part of Honshu, timed a 24-second occulta-
tion by Bamberga. Another observer farther south
saw no occu1tation by Bamberga, but timed a possible
short secondary extinction.

THE DELTA SCORPII GRAZE NEAR WELLTON, ARIZONA,
ON 1985 JULY 27

Gerald hi. Rattley and David W. Dunham

On 1985 july 27, Rattley organized an expedition to
observe the graze of 2.5-magnitude Delta Scorpii
(Z.C. 2290 = SAD 184014) from a rural crossroads
named Asher, 4 miles east of the city of We11ton, in
southwestern Arizona. The graze was listed in o.n.
3 (13), p. 274, with a brief account on the follow-
ing page. Most expedition participants were members
of the Saguaro Astronomy Club from the Phoenix area,
but they were joined by the Dunhams from Maryland
(who were visiting relatives in southern California
that week) and by Laveda Oliver from Bakersfield,
CA. At the time, it set a record for the most sta-
tions with video setups, 4. Since the star is a
close double and each station timed events involving
both conponents, it still holds the record for the
most viieo chords obtained during a graze, 8. The
seconda"y seems to be about 2 magnitudes fainter
than the primary. The star's duplicity is discussed
in o.n. 1 (I), p. 5 and 10, and (3), p. 21. The du-
plicity was discovered visually during a total dc-
cultation at the turn of the century, as reported in
Mon. Not. r. a. s. 61, p. 414. The star is actually

triple, since the primary is a spectroscopic binary
with a period of 20 days. The component that we ob-
served can not be the spectroscopic secondary, since
it must be less than O':OOO1 from the primary.

The observations are displayed in Figure 1 (combined
timing data). By plottirlg the chords for the two
components separately and using transparency copies,
the two profiles can be shifted to match, as shown
in Figure 2 (secondary timing data shifted). The
plot for the secondary had to be shifted 0.218 mile
to the north, and 0.75 second of time to the right,
to achieve the match. Using the scales from the
predicted profile (VPS = 0':67/mile and HPS = 1?508/
minute), the shifts become 0'346 in height and 0?019
in Watts angle (or position angle), the latter
translating into 0':31 in horizontal scale on the
sky. Using the position angle (p.a.) of graze
(27?3), the separation (0?34) and p.a. (323°) of the
secondar" star from the primary can be computed.
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Fig. 2
Delta Scorpii has been resolved several times by
speckle interferometry, as reported in Center for
High Angular Resolution Astronomy (CHARA) Contribu-
tion No. I, "Catalog of Interferometric Measurements
of Binary Stars," Harold McAlister and Hi11iam Hart-
kopf, Atlanta, 1984. Unlike the case for Sigma
Scorpii as noted in o.n. 3 (16), p. 346, there is
not a clear trend in the observations, but only a
scattering about the mean values of 176° for the
p.a. and 0!'14 for the separation during the 8 years
reported (1973 to 1981). This can be expected,
since the orbital period is probably greater than
100 years, and the accuracy of most of the p.a. mea-
surements is quoted as '2°. The speckle observa-
tions have a 180° ambiguity in position angle, and
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the results from ldellton show that 180° needs to be
added to the speckle p.a.s. The separation is not
in good agreement (speckle versus graze), but nearly
exact agreement would result if the graze horizontal
shift were zero. The horizontal shift could be in
considerable error, since visual timings were in-
volved in the profile fitting. The vertical shift
is well-determined from all of the graze timings
(visual as well as video), but the horizontal shift
amount could be refined by a more careful analysis
of only the video data, especially Dunham's timings
for the primary and Manly's timings for the second-
ary. Since their stations had nearly the same ver-
tical separation as the two components. Also, more
recent speckle observations may reveal a trend in
the position angles that could be used to fix this
parameter at the time of the graze (1985.570), to
improve the determination of the separation.

THE IOTADATA PROGRAM

Peter Manly and Joan Bixby Dunham

Peter is distributing for beta testing Program
IOTADATA, software designed to enter, record, re-
trieve, and print IOTA occultation data according to
the format specified in o.n. 4 (S), p. 92 (August,
1987). The sole exception to this specification is
the addition to the REPRESENTATIVE line, columns 76
through 80. These spaces are reserved for revision
data of the program generating the file. The cur-
rent revision is "0," indicating the "beta test"
version. This is a revision of earlier software he
had written for a C/PM machine with a different out-
put format.

It is the intent of this program to be generic, in
that it works on a CP/M Otrona Attache computer, an
MS-DOS clone, and the Macintosh. Other machines may
be added in the future. The software is generated
on the Macintosh SE using system 4.1 and on the Mac-
intosh 512K upgraded to Mac Plus, system 3.2. Both
Macs use Microsoft Basic version 3.0. The Otrona
Attache uses CP/M system software version 2.2.5 and
Microsoft Basic-80 rev 5.22. The MS-DOS clone uses
Microsoft MS-DOS version 2.11 system software and
Microsoft GWBASIC version 2.1.

The IOTADATA user must supply his own version of a
BASIC computer language interpreter or compiler.
T3e IOTADATA software is distributed as ASCII text
files on disks. The software is written using only
the instructions most common to all three machines.
Also, to make it easier to convert this software to
other machines, all variable names are limited to 2
characters to accomodate early versions of BASIC.
Al) program segments require less than 20 Kbytes of
memory. Statement numbering within each program
segment is designed so that program segments can be
combined for use in larger machines. The software
is in modules which are CHAINed, so the version of
BASIC used must allow the CHAIN statement.

The minimum machine required must have at least one
disk drive and 64 Kbytes of RAM. Either a 40-column
or BO-column display screen may be used, although
the displays are set up for 80 columns. The program
will still run, but the list of data on BO-column
format will be doubled over. The program is split
into several sections and chained together so that
each piece may fit into those machines limited to 64
Kbytes of RAM space. Much time is spent swapping

sections, so if you have a larger machine, and do not
want to modify the program, you may want to use ei-
ther a cache RAM or a raMisk to speed it up.

The original program was intended to be used with a
CP/M Otrona Attache and a C. Itoh printer. The
print section was written with unique printer com-
mands which generated the entire IOTA report form
which was formerly filled in by hand. The current.
program allows either the C. Itoh or a more generic
form for other printers. The disk storage section
also allows storage in one of two formats,

We will report on IOTADATA in future issues as test-
ing and conversion progress. There is already a
long list of proposed enhancements to investigate,
once testing is completed. Further information can
be obtained from: Peter L. Manly; 1533 IL 7th St.;
Tempe, AZ 85281; U.S.A.

VIDEO DEVELOPMENTS FOR OCCULTATIONS

David kl. Dunham

OAK Industries now sells a low-light-leve1 black-
and-white camera that rivals the RCA Ultricon cam-
era, which has been the mainstay of occu)tation vid-
eo since 1981. The OAK surveillance camera has a
range of 3 to 30,000 1ux and costs only $169 (order
no. 4549). It has a detachable lens, so it can be
attached to a C-mount and a telescope. The only
problem is that it uses a special cable that sup-
plies power in and video/audio out. With the right
connectors, it should be possible to operate the
camera from a battery like Orion's Portapac, but the
setup might be complex. By paying $299, you can get
the camera plus a R-inch monitor, electronic
switcher, and cables for power and video, order no.
4415, for $299. The monitor is too large for easy
transport by airplane, and there may be no way out
of using A.C. power to run the system. Peter Manly
knows an amateur in Phoenix who has purchased this
OAK system, so we should be able to give some more
practical information later. OAK has a M-hour
sales phone, 800,325-0800; technical information is
available 6 am - 7 pm Pacific time weekdays at BOO,
272-3200. Their address is 8200 Remet Ave., Canoga
Park, CA 91304. The RCA Ultricon camera can still
be purchased, but at a considerably higher price
than the oak [Ed: Magnavox] camera.

Once you get a camera, a major problem now is get-
ting a portable VCR. The old portable VCRs have de-
liberately been taken off the market, in an effort
to sell camcorders, most of which have non-removable
lenses. Those that do have removable lenses, in-
cluding CCD models, cost over $1000, and as cameras,
they are not as sensitive as the U1tricon or OAK
surveillance cameras. To be used with these other
cameras, the camcorder needs to have dubbing capa-
bility that can be used as a video input, but these
seem to cost more than $1200. Regular VCRs can be
purchased for less than $300, but require A.C. pow-

er. This would be all right if you plan to observe
mainly from home (total lunar occultations), but for
a graze, it would limit your ability to select
sites. If anyone can locate a source of relatively
inexpensive portable VCRS, or have any other answers
to some of the dilemas posed above, contact me at
P.0. Box 7488; Silver Spring, MD 20907, phone 301,
585-0989, so it can be published in a future issue.
Peter Manly has supplied much of the information re-
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ported above. He also has information about image
intensifiers (see p. 137 of the last issue) that are
considerably more expensive than-the costs mentioned
above. Watch future issues of Sky and Telescope,
Astronomy, and Occultation Newsletter for image in-
tensifier developments.

REPORT FROM ESOP VI

Dr. Eberhard Bredner, secretary IOTA/ES

[Ed: I admit my inability to comprehend some of the
Germanic idiom in this article, as received, and
have decided to reproduce it, letter-for-letter,
rather than to introduce my own mistakes.]

The annual 'European Symposion on Occultation Pro-
jects' was in 1987 organized by Kyril W. Fabrin from
Aalborg, Danmark for a long weekend (August 2} to
23). We started with an informal opening and social
evening in the club house of the Amateur Astronomi-
cal Society of Northern Jutland. From the first mo-
ment there was a heartiy, familiar situation between
the Denish amateurs and their guests. Two members
from the town own's planning staff, Mrs. Else Kris-
tiansen and Mr. Ove Horn, gave us first an introduc-
tion to the project of the new Aalborg Observatory.
A very pleasing observing site would arouse there,
with sufficient additional possibilities for meet-
ings and preparational work. It will now be opened
in April 1988.

We had an agreable evening with a Danish buffet,
French wine and German beer. Later the evening when
starting for the night —most of us had trave11ed
quite a long way —, we noticed pleased that some of
us could stay the night free of charge in the club
house. So it is even for those with a smaller budg-
et possible to take part in ESOP-conferences.

The official meeting ESOP VI was arranged in the
Great Auditorium, University of Aalborg. When we
met there the other morning our presentiments got
clear — some of our friends especially those from
Eastern Europe won't come. This light disappoint-
ment vanished away when the IOTA/ES President Mr.
Hans-joachim Bode and the ESOP VI-Organizer Kyri1 Id.
Fabrin opened the conference. We first had a review
of ESOP V in ldarsaw/Lodz by Secretary Bredner to get
the connection to the former conference. The lec-
tures then started with a survey of National occul-
tation work in Finland by Matti Suhonen. Since 1948
a small group observes Lunar occultations regularly,
they got the note-worthy amount of some 500 timings
since 7975. Matti Suhonen invited all IOTA-members
to visit Finland for the July 1990 total eclipse
(Teuvo Pakkalantie 12 a 19, SF - OO400 Helsinki 40).
A more international aspect was presented by H. J.
Bode and Dr. Beisker who attended the IAU-Meeting in
Paris on the occasion of the 100th Anniversary of
the French Astronomical Society where they presented
own papers and two of Dr. Dunham (IOTA/USA).

After a coffee break the Great Old Man of Occulta-
tion, Dr. Niels Wieth-knudsen (then 78, see his 378
timings for )979 in o. lV. tv, 6 I) accompanied and
supported as we are used to by his wife Inger Wieth-
Knudsen, introduced us to the Watt-s Limb Data Gen-
tre in Aalborg. Ingo Reimann from Liibeck, Germany
showed an observing project for motivating and
training occultation-observers. His idea is partic-
ularly to get trained observers for outstanding

(very rare) events, motivating them with a methode
of total occultation-observations that yields to a
result for the distance Earth-Moon.

We had lunch then in the Universities own restau-
rant, the famous worldwide known Danish Smoerre-
broed! Our conversation was powerfu11 supported by
this excellent boarding. The afternoon session
started with a paper from the absend Leif Kathi Kris-
tensen: On Asteroid Occultations, read by Kyril hL
Fabrin. Some very encouriging initial successes
("beginners luck") in 1983/1984 were followed by a
periode of inactivity. Mainly the absence of last

· minute predictions, the missing of feed-back and no
coordinated programs give the lonely observer the
feeling of helplessness. We discussed this situa-
tion engaged without result. Subsequent to that Mo-
gens Blichfeldt gave a report of the 146-Lucina Oc-
cultation on April 18th, 1982. He and his co-ob-
server are certain that they saw at least 8 and cer-
tainly more short-timed occultations, which they
discussed as satellite occultations of 146-Lucina
and not of pseudo-occultations from starlight hitten
by the blind spot of the eye.

A refreshing coffee break led to the last part:
Hardware and Data Analysis. Once more the Great Old
Man of Occultation Niels klieth-knudsen climbed the
stage to give a lecture on a Baderian Analysis of
Residuals from the final ILOC-Report 1984, pleading
for new Lunar Ephemeris to minimize the residuals!
A short highlight from a grazing occultation October
14th, 1986 (Psi I Aquarii, Z. C. 3419) registered by
Dr. Bredner with a tape recorder gave the audience
the possibility of occupation. He showed his time
measuring device adapted from a DCF 77.5 clock with
memory (512 timings), that can take sound coded tim-
ings from several stations. Much more professional
was the presentation from C. Bittner and H. J. Gold-
an as they showed a Small High-Speed Data Reduction
System with Spectrum 48 k, which was first tested
for the Lunar occultation of Spica June 7th, 1987.
Their methode (1000 measurements per second) has an
uncertainty of not more than 6 msec (Which Datapoint
is it?). The slope of the intensity is quite small.
For a proper interpretation of those data Dr. Beis-
ker showed the effiency of his Computerized Data
Analysis of Photoelectric Occultation Data by a pro-
gram package, which is as far as possible machine
independent and accessible for all lOTA-members.

President Bode closed the session ESOP VI emphasiz-
ing the careful preparations by Kyril It Fabrin,
transmitting an invitation to ESOP VII in Va1asske
Mezirici organized by Bohumi1 Ma1ecek.

Later the evening we met for the conference dinner
at the Restaurant Skydepavillonen, once more an im-
pressive evening party, the dishes bend — you could-
n't count the various courses, always there was an
additional one! A real Danish coffee (and Cognak)
we got high over the town lights (no occultation) on
the top of the Aalborg Tower, a well known landmark.
Long lasting discussions accompanied the evening.

Our last day in the northern part of Danmark started
at 9 o'clock as a car-convoy with international load
to Skagen at the northernmost tip of the peninsula
Jutland. By the way we road a Ion time on the con-crete-hard beach, with a footbath jMadame Bode) or

total (Mr. Bredner) in the North Sea. We took the
opportunity to visit the northernmost observatory of
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jutland constructed and operated by Mr. Harald Aaen.
1de then had a footwalk to the point where North Sea
and Great Belt (Baltic Sea) met another, one could
see the different coulors of the seas. To end this
social excursion we had a last lunch at the north-
ernmost Restaurant Dc 2 Have (the two harbors). The
end was as always something depressing, but the
prospect of a new ESOP with new (and old) discus-
sions refreshed us for the journey back!

Oh, what a lovely time it was!

Supplement: ESOP VII will be arranged August 8 to
JO, 1988 with an additional excursion to the High
Tatra Mountains by Bohumil Malecek, coordinator of
IOTA/ES in C,S.S.R., Hvezdarna, 75701 Valasske Mez-
irici, C.S.S.R. All IOTA/ES members get an invita-
tion directly from him. Other interested members
please write to him directly.

ADDENDUM TO PLEIADES ARTICLE

A note received from Dr. Eberhard Bredner on Febru-
ary 8 mentions successful observation of the January
27th graze of Alcyone in the German Federal Repub-
lic. This apparently was a separate expedition from
the one reported by H.-J. Bode, noted on pp. 158-9.

JAMES H. MCMAHON, 1919-1987

Carroll L. Evans, jr.

[Ed: Extracted from the Skywatcher's Newsletter, of
the China Lake (California) Astronomical Society]

CLAS founding member Jim McMahon had been in poor
health for some time. The combination of medica-
tions and modern technology had allowed him to con-
tinue what he wanted to do most — to be involved
with amateur astronomy. . . . After his hospital
stay he transferred to Beverly Manor Hea1th"Care Fa-
cility. just as he seemed to be improving, he took
a turn for the worse, and passed on unexpectedly on
Monday, December 21. . . . The CLAS was formed over
30 years ago. Jim was one of the original menbers.
Over the years he has held every office at least
once. His interests in astronomy were theoretical,
practical, and educational. . . . he observed with
the 4-inch wide-field Astroscan. A couple of years
ago he bought a used B-inch reflector telescope.
His health did not allow him to use it as much as he
wished, . . . Jim observed and reported over 250 to-
tal occultations over the years . . .jim and others
in the club organized many graze expeditions . . .
In 1972 jim, using his Astroscan, made an observa-
tion of the asteroid Herculina which, when combined
with a professional [Ed: photoelectric] observation
made in Flagstaff, Arizona, suggested that the as-
teroid might have its own satellite. This possibil-
ity generated a lot of interest among astronomers —
and some polarization of opinion. Some went so far
as to say that satellites of asteroids were comon-
place. and others denied that there were any at all.
. , . For the past 19 years Jim edited and typed the
Skijwatcher's Newsletter . . . Yet another facet of
Jim's astronomy was the series of public and class-
room lectures which he prepared and delivered. . . .
This past Septetrber was Jim's final public lecture,
given at the Maturango Museum. . . . He was able to
repeat the lecture for the Cerro Coso astronomy
class a few weeks later. . . . In 1979 Jim received
the Astronomical Society of the Pacific's Amateur

Achievement Award, and in 1986 he was given the Club
Service award of the Western Amateur Astronomers.

IOTA NEWS ADDENDUM

David W. Dunham

M. D. Overbeek has led occultation qctivity in the
Republic of South Africa for many years. He is also
a member of the American Association of Variable
Star Observers. According to last December's aavso
Newsletter, Overbeek made the most variable star ob-
servations during their 1987 fiscal year, 13,682.
He also kept up the occultation work; congratula-
tions, Danie.

Last August, I sent a notice to IOTA members and
several other amateur and professional astronomers
in Brazil giving predictions for the atmospheric re-
entry of the first and second International Sun-
Earth Explorer (ISEE) artificial satellites on Sep-
tember 26th. This caused some enbarassment at the
time, since the Brazilians had not been notified
earlier through official channels. A member of the
C1ube Estudanti1 dc Astronomia (Recife, Brazil)
watched from Salgueiro, where he saw both satellites
appear as brilliant meteors as they burned up in the
atmosphere. An account, in Spanish and Portuguese,
was published in la RED dc Observadores, nwber 19,
distributed by the Liga Ibero-Americana dc Astronom-
ia. A translation of this account will be published
in the next issue of Occultation Newsletter.

OCCULTATIONS BY TRITON AND PLUTO

David W. Dunham

Douglas Mink, Center for Astrophysics, Cairbridge,
MA, has computed predictions of occultations of
faint stars by Neptune's large satellite Triton.
This satellite has special interest for Voyager-2's
flyby in 1989 August. Preliminary data are given in
the table below; these predictions will be refined
later, and updates (including more complete informa-
tion; the table is incomplete for 1989) will be pub-
lished in o.n. or distributed to potential observ-
ers. Since Triton's mean opposition visual magni-
tude is 13.5, a photometer or CCD/intensified-video
system will be needed with a large telescope to de-
tect most of these events.

Date U.T. Star Mag. Possible Area

1988 Apr 11 Oh 14 Africa, Middle East
1988 Sep 2 5 15 Chile, Argentina, N.Z.
1988 Oct 22 14 Hawaii?
1989 May 11 Mideast, w. U.S.S.R,
1989 May 15 Hawaii
1989 Aug 14 13 Australia

The apparent distance from Neptune at the time of an
occultation will be crucial for detecting these
events; scattered light from Neptune will render
some of them unobservable. For this year's April
11th occultation, Triton will be 14" from Neptune,
in position angle 75°.

The following is from the journal of the Association
of Lunar and Planetary Observers, 32, p. 139 (1987
October): "John Hewitt (418 Boynton Ave.; Berkeley,
CA 94707: telephone 415,525-5096) is organizing a
program to watch for occultations of stars by Nep-
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tune's large moon Triton, Such observations could
help us determine Triton's diameter, orbital posi-
tion, possible atmospheric properties, and would be
of value in planning for the 1989 Voyager-2 flyby.
If you have access to a telescope of 30-cm aperture
or more, you are invited to send a s.a.s.e. to Mr.
Hewitt for more information." As of late January,
Mr. Hewitt did not have any specific information to
distribute. Doug Mink will be the best source for
predictions, and, as noted above, the latest infor-
mation will be published in o.n. or distributed to
readers in the possible area of' visibility.

The June 9th occultation of a 13.2-mag. star by Plu-
to was mentioned on p. 152 of the last issue. The
event is especially important since in the period
1985 to 1990, it is one of only two stars brighter
than Pluto itself that may be occulted, the other
being mag. 12.8, to be occulted 1990 January 10,
probably in Asia. The 1950 coordinates of the June
9th star are: R.A. jtjh 49m 37s, Dec, +0° 04:8;
Pluto and the star can also be found from the de-
tailed charts published in Sky and Telescope and
elsewhere. In a recent letter, Bob Millis notes
that subsequent astrometry by A. Klemola continues
to indicate that an occultation will occur, around
10h 24m U,T., somewhere on Earth, but it is not yet
possible to tell just where the ground track will
be. Some reasonable estimate of it will be distrib-
uted to readers when it becomes available. In the
meantime, Millis has prepared a map showing the area
where Pluto will be more than 15° high in a dark sky
at the time. This area includes most of the Pacific
Ocean (including Hawaii and New Zealand, but not Ja-
pan, the Philippines, or the Aleutians), the coastal
areas of California and Oregon, New Guinea, and Aus-
tralia except the extreme northwestern part.

ASTRONOMY AND PERSONAL COMPUTERS

Joan Bixby Dunham

Converting Among Filing Systems. One task which PCs
perform admirably is that of maintaining lists,
files, data bases, or spreadsheets of information.
These lists can be astronomical data, stocks, col-
lections, addresses — something we might want to
keep in an organized fashion. It is almost a cer-
tainty that, at some time, the owner of a given list
will conclude that it would be better maintained in
a different piece of software, perhaps even on a
different computer. The reason for changing is im-
material. The most important question to answer in
performing the change is this: Should the data be
converted to the new system using a computer, or
would it be faster to retype it? There is the "Myth
of the Machine Readable," which is the belief that
once something is in machine-readable form, it never
again needs to be manually reentered. If conversion
to another format requires writing a special pro-
gram, if there is anything complex or confusing
about that program, and if the data set is not par-
ticularly large, a good typist will be done with re-
entry of the data before the program is debugged.
Retyping should not be necessary in cases where the
data in the original source are organized in approx-
imately the same way they will be in the new format.

A key consideration in successful conversion to an-
other system is that the data not violate con-
straints of the new system. For example, many
spreadsheet, database, and file programs do not al-

low individual fields in a record to be longer than
255 characters. Sometimes multiple fields can be
strung together to hold the long input fields if
they are always present. If long fields are there
for some records and not others, conversion will be
much harder. The inconsistency can confuse the
software.

It has been my experience that just about all data
set formats from any software on any computer can
(eventually) be converted to virtually any other
program's format on the same or another computer,
keeping in mind the restrictions listed above.
Software which maintains its data in formats which
are very different from others might first require
that the data set be "printed to disk," an option in
many programs that results in an ASCII file of the
data. It might also be necessary to connect two
computers together through RS-232 ports if they can-
not read one another's disks.

An example of conversion would be two mailing lists
Pat Trueblood and I have been converting to PC-
FILE+, a comercia1, low-cost data base management
system that executes on a PC. One list was David
Dunham's mailing list originally used with a FORTRAN
program that generated labels on mainframe comput-
ers. The other was a local astronomical group mem-
bership list which I had once maintained with an Ap-
ple II" wordprocessing program. PC-F1LE+, like many
programs that do file or data set management, has
"import" capabilities that allow it to accept data
sets in a variety of formats, including ASCII fixed
format, ASCII coma delimited (a coma between each
entry), and ASCII carriage-return delimited, where
each record is a separate input line.

We found that David's list had not been updated re-
cently, so many of the entries needed correction.
Also, the older mainframe printers he had used would
only print upper case, so no lower case was used in
the list. The data were stored on card in a format
convenient for the FORTRAN program, but not easily
imported into PC-FILE+. Pat very quickly concluded
that she could type the data into PC-FILE+ faster
than I could write and test programs to convert the
mailing list to a form suitable for import into PC-
FILE+.

The astronomical society mailing list, on the other
hand, was nearly in a form suitable for import into
PC-FILE+, but not on the right machine. Each entry
(for each name) was structured the same as all the
rest, with name, address, city, and state on separ-
ate lines, with the same number of lines total for
each entry. There were a few exceptions, but only
minor editing was necessary to make the exceptions
conform to the rest. Such mailing lists are easy to
convert to a mailing list program, spreadsheet, or a
database. To convert this one, I did the following:
The Apple word processor files were binary, not
ASCII, so the word processor was connanded to print
the list to an output RS232 port that was attached
through a null modem to the PC. Crosstalk, a com-
mercial comunications program, was used to capture
the file as it was received on the PC and store it
on an ASCII file. There, it was edited to remove
some extra lines, and make each address use only 2
lines. Then it was imported into a PC-FILE+ data
base. The final import step took several tries, due
to errors in my editing, but it was considerably
faster than typing the entries in again.

_
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Science Software. Science Software is a catalog and
description of BASIC programs available for the Com-
modore C64, IBM PC, and AMIGA computers. The soft-
ware described includes programs to explain funda-
mental concepts of astronomy and to help locate the
Sun, Moon, planets, comets, and stars. One of the
programs, ECLIPSE, computes lunar eclipses. Anoth-
er, STAR, performs conversions between mean and ap-
parent place. Other software computes locations of
Earth-orbiting artificial satie11ites. There are
programs to use for model rocketry and hot air bal-
looning. Another program, ASTROS, simulates track-
ing, control, and operation of'the Amateur Space
Telescope. The software is all moderately priced,
with a demo disk available for $5 USA/$8 foreign.
To order, and to request a catalog, send a check or
money order to: Science Software;· David Eagle; 7370
S. Jay Street; Littleton, CO 80123.

SOLAR SYSTEM OCCULTATIONS DURING )988

\
David W. Dunham

This is a continuation of the article started on p.
148 of the last issue. Tables 1 and 2 of asteroidal
and planetary occu1tations contain data for April
through December, on alternating pages with the data
for the same events on facing pages. Maps and find-
er charts (the latter mainly for North American and
European events not included in the supplements by
E. Goffin) are included for the next few months.
Ylor1d maps by Mitsuru SOma are included for some
events in February and March, as well as for several
following months. SOma's maps will be published for
all events not predicted by Coffin, as well as for
all of my listed events involving stars brighter
than mag. 7.1, those whose paths are entirely north
of latitude +65° or entirely south of -50° (i.e.,
not on my path maps), those involving double stars
with each component listed in Table 1 and 2, and
those in my priority lists below or published in the
last issue. The similar maps by Goffin, plus my
path maps, should suffice for other events.

Errors. The path for the April Ist occultation by
Bamberga was inadvertently not included on the West-
ern Hemisphere path map. In the description of lo-
cal circumstance predictions distributed by Joseph
Carroll, the miss distances are from the center of
the occulting body; the value in kilometers is mea-
sured on the sky plane (or fundamental plane), and
is always less than the distance on the Earth's sur-
face.

Priority list. This is a continuation of the list
started on p, 152 of the last issue. Some columns
have been added to help astrometrists assess the
relative importance of events. The asteroid's angu-
lar diameter is given under "ang.diam." The occul-
tation magnitude drop and expected central duration
in seconds are given under "Am" and "dur," respec-
tively. The probable (nominal) area is given under
"P," with A = Australia and/or New Zealand, E = Eu-
rope, 0 = Orient (China and/or Japan), R = U.S.S.R.,
S = southern Africa, and U = U.S.A. A question mark
indicates that the event is only possible in the ar-
ea, with the nominal path some distance away. A
rating is given under "R," with "1" for the best
events, while at least preliminary astrometry (to
0!'5 accuracy or better, with possibly separate data
for the asteroid and star) would be helpful for "2"
events.

1988 Mi nor Planet S T A R Occultation
Da te Name anq.diam. IP, mag. ljm. dur P I!

Apr 1 Bamberga om Anonymous* 11.9 1.3 jQS U? 2
Apr 3 Tisiphone 0.08 SAD 137000 8.3 5.5 26 SU 2
Apr 11 Yes ta 0.37 SAD 79859 8.8 0.6 44 U? ]
Apr 14 Europa 0.13 Anonymous* 11.5 1.3 9 U 2
Apr 14 Tanete 0.10 SAD 720975 8.8 4.2 11 E? 2
Apr 21 Juewa 0.16 SAD 157598 8.9 2.7 18 AS 2
Apr 23 Cybele 0.13 SAD 119368 8.5 4.0 23 A? 2
Apr 24 Elpis 0.11 L 2 1346 12.5 1.0 13 U? 2
Apr 26 Artemis 0.16 SAD 122154 10.2 1.6 12 SR 2
Apr 30 Europa 0.12 Anonymous* 12.2 0.9 8 A? 2
May I Europa 0.12 Anonymous* 11.4 1.4 8 U? 2
(below, only * ones are listed; others will be in ON)
May 14 Hygiea 0.23 Anonymous* 11.1 0.8 37 U? 2
Jun 3 Banberga 0.09 Anonymous* 11 .7 1.9 7 D? 2
Aug 11 Iris 0.12 AC+23°49334*10.1 1.2 5 R 2
Aug 11 Pa11as 0.29 Anonymous* 10.0 0.8 29 E? 2
Sep 6 Hebe 0.10 Anonymous* 12.0 0.4 6 U 2
Sep 8 Myrrha 0.10 80-21%146* 9.6 4.0 14 U 1
Sep 11 Hebe 0.10 Anonymus* 12.1 0.4 6 E 2
Sep 21 Wratislavia 0.08 AC+22°50203*11 .7 2.1 8 U 2
Oct 2 Hebe 0.11 Anonymous* 12.5 0.3 7 U? 2
Nov 6 Hebe 0.13 Anonymous* 1}.4 0.5 14 U 2
Nov 8 Europa 0.13 Anonymus* I} .4 1.4 9 U 1
Nov 16 Europa 0.73 BD +7°2430*10.9 1.8 10 E 2
Dec 11 ldratislavia 0.12 SA9 96218 9.4 3.4 14 U? 2
Dec 15 blratislavia 0.12 AC+17°51493*10.1 2.7 14 UO 2

The positions of stars whose identifications (IDs)
end with * are taken from old Astrographic Catalog
data, or they are Yale Catalog stars with no proper
motions available. For them, updates to the star
positions from plates taken any time during the last
several years would be valuable to see if the occul-
tation paths might really cross areas with many ob-
servers and be worthy of the efforts of "last-min-
ute" astrometry.

Notes about individual events. Wayne Warren sup-
plied important information about some stars, espe-
cially doubles.

Apr. 1 and June 3: An occultation by Bamberga was
observed last December, as described on p. 145 of
the last issue.

Apr. 3: The star's angular diameter is O':OOO4, re-
quiring 0.14 second for the edge of the asteroid to
cover for a central occultation.

Apr. 14, (772) Tanete and SAD 120975: the star's
angular diameter is 0'.'0008, requiring 0.09 second to
centrally cover.

Apr. IB: Mars' 8" disk will be 87% sunlit. The re-
appearances will be on the dark crescent, 1'.'0 wide
at most.

Apr. 23: The star is number 1780 in the Zodiacal
Catalog (Z.C.).

Apr. 26: The star's angular diameter is O':OOO8, re-
quiring 0.07 second to centrally cover.

May 3: The star's angular diameter is O':OOO8, re-
quiring 0.05 second to centrally cover.

May 7: Imersion will be on the dark side of Venus'
28%-sunlit disk, 37" in diameter. The southern-lim-
it graze will be 8° from the cusp on the bright
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total lunar eclipse of 1975 May 25. This is the
first of these stars predicted to be occulted by an
asteroid, and the first use of source code "M" (mea-
sured from Mount Palomar plate).

July 31: Emersion will be on the dark side of Ve-
nus' 36%-sunlit disk, 31" in diameter. The north-
ern-limit graze will be 1° from the cusp on the
bright side.
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star is Z.C. 1598. A gradual lunar qc-
cultation reported in 1929 indicates
that the star may be double.

Aug. 18: Emersion will be on the
dark side of Venus' 48%-sunlit disk,
25" in diameter. The northern-limit
graze will be 1° from the cusp on
the dark side.

Aug. 22: Emersion will be on the
dark side of Venus' 50%-sunlit disk,
24" in diameter. The southern-limit
graze will be 2° from the cusp on
the bright side.

Aug. 24, (554) Peraga and SAD 76811:
The star is Z.C. 733 Or ADS 3501;
the secondary (B-component) is O:S
away from the primary (A-component)
in p.a. 280°. Separate predictions
are given for the two components.
The Dm values in the table assume
that the seeing will be good enough
to clearly resolve the components,
which is seldom the case for O:S
separation. If the seeing is so
poor that the components can not be
resolved at all, the apparent Am
will be 1.4 if the primary is oc-
culted, and only 0.3 if the second-
ary is occulted. If the image 'is
good enough to be elongated, a piece
of it will disappear when the sec-
ondary is occulted, so that seeing
an event involving the secondary
might not be as difficult for a vis-
ual observer as the 0.3 nt) would
suggest. If the double star infor-
mation is correct, the two compon-
ents should be occulted in separate
paths 245 km apart, and each about
115 km wide, with the path for the
secondary south of that for the pri-

mary. But some error is possible,
so that one observer might see both
components occulted, with the sec-
ondary being covered about 25 sec-
onds before the primary.

Aug. 31, (566) Stereoskopia and SAD
93151: The star's angular diameter
is O';OOO2, requiring 0.11 second to
centrally cover.

Sept. I, (134) Sophrosyne and SAD
109465: The star's angular diameter
is O':OOO4, requiring 0.06 second to
centrally cover.
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Sept. 19:
probably'a
components
based on a
served by
October 13
Newsletter

The star, SAD 185447, is
close double, with equal
less than 0'!1 apart,
lunar occultation ob-

Richard Nolthenius on 1975
reported in Occultation
1 (7), page 60.
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Sept. 20: The star, SAD 96561, is possibly a close
double, based on a lunar occuitation photoelectric-
ally recorded at McOona1d Observatory by J. Africano
on 1975 Jan. 26, reported in o.n. i (4), p. 36. If
the recorded step was not due to seeing, the compon-
ents were magnitude 8.8 and 11.2, and were 0!'077
apart in direction 317°.

Sept. 24: Mars' 24" disk will be 99.8% sun1
Disappearance will be on the dark crescent,
wide at most. But since atmospheric seeing
more than this, even central disappearances
pear to be bright-side events. The star is

i t.
0'.'05
is much
will ap-
Z.C. 66.

Oct. 3: The star is Z.C. 1071. Its angular diameter
is O':OOi4, requiring 0.15 second to centrally cover.
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Oct. 4: Emersion will be on the
dark side of Venus' 70%-sunlit disk,
16" in diameter. The southern-limit
graze will be 3° from the cusp on
the bright side.

Oct. ID: The star's angular diame-
ter is 0'.'0005, requiring 0.05 second
to centrally cover.

Oct. 14: The star's angular diame-
ter is 0'!00014, requiring 0.17 sec-
ond to centrally cover.

Oct. 16, (43) Ariadne and B.D. -21°
4992: The star is L 3 7033 or ADS
11330; the B-component is 2':8 away
from the primary (A-component) in
p.a. 42°. Separate predictions are
given for the two components. The
Dm values in the table assume that
the seeing will be good enough to
clearly resolve the components,
which is not always the case for 2?8
separation. If the seeing is so
poor that the components can not be
resolved at all, the apparent Nn
will be 0.8 if the primary is oc-
culted, and 0.6 if the secondary is
occulted. If the image is good
enough to be elongated, a piece of
it will disappear when a component
is occulted, so that seeing an event
might not be as difficult for a vis-
ual observer as the relatively small
Dm would suggest. An 11.5-magnitude
C-component is 67% from A in p.a.
280°. It in turn has an 11.8-mag.
D-component g';g away in p.a. 160".
Neither C nor D will be occulted by
Ariadne.

Oct. 30, (566) Stereoskopia and SAD
]10565: The star is Z.C. 368 or ADS
1896. The A-component's angular di-
ameter is O'X)010, requiring 0.12
second to centrally cover. The B-
component is 1?6 away from the pri-
mary (A-component) in p.a. 144°.
Separate predictions are given for
the two components. The Nt) values
in the table assume that the seeing
will be good enough to clearly re-
solve the components, which is not
often the case for 1'!6 separation.
If the seeing is so poor that the
components can not be resolved at
all, the apparent Nn will be 4.3 if
the primary is occulted, and only
0.02 if the secondary is occulted.
If the image is good enough to be
elongated, a piece of it will disap-
pear when the secondary is occulted,
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so that seeing an event might not be as difficult
for a visual observer as the very small Nn would
suggest. But this will rarely be the case for such
a faint star so close to such a bright one; observa-
tion of an occultation of the B-component will be
virtually impossible.

Nov. 13, (89) julia and SAD 187992: The star is
Z.C. 2822. The star's angular diameter is O':OOi4,
requiring 0.07 second to centrally cover.

Nov. 17: The star is 19 Tauri, Z.C. 539, or Taygeta
in the Pleiades. 1969 lunar occultation data sug-
gest a 6th-magnitude companion only about 0!'01 away.

Nov. 25: The star is BK Camelopardalis. The star
is a spectroscopic binary with a 4.5-year period, so
step events are likely during this occultation.
The star

varies by only 0.1 magnitude.

Nov. 29:
The star is Z.C. 2884.

Dec. 2: The star is Z.C. 2786 or ADS 12039. The
9.9-mag. secondary is 6'.'4 away in p.a. 2°; its path
misses the Earth by i':ti over Antarctica.

Dec. 4, (175) Andromache and SAD 78770: The star is
Z.C. 1042.

Dec. 21, (104) Klymene and SAD 158836: The star is
8 Librae or Z.C. 2117 or Alpha 1 Librae. On 1985
january 15, 269 timings were made by 65 observers in
Paul Maley's' expedition near Houston, Texas, the most
productive single lunar graze expedition to date; see
o.n. 3 (11), 231 and 3 (12), 244. During the graze,
there was no evidence seen of the star's possible
duplicity suspected from earlier lunar occultation
observations. Interestingly, the predicted path for
this asteroidal occultation also passes over Houston.

Dec. 23: The star is Z.C. 3471. The star's angular
diameter is W:OOi0, requiring 0.08 second to cen-
trally cover.
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SOLAR ECLIPSE NEWS

David Id. Dunham

1987 September 23. Five stations were set up by
mewbers of the LOOG (see p. ?65) on Aka and Fukaji
islands straddling the southern limit of annularity
southwest of Okinawa. Successful visual and photo-
graphic observations were made at three of the sta-
tions. Isao Sato was exactly on my predicted south-
ern limit, and had broken annularity at maximum
eclipse, with the horns separated by only about 1°
on his best photograph. This is in good agreement
with my vi.d% ,L»t1 «1LlOn in China d""few hundred me-
ters south of the southern limit; both indicate a
very small north shift of the shadow, perhaps only
200 feet. I hope to make a preliminary reduction of
the IOTA observations obtained in China in a few
months, although positional uncertainties remain.
An astronomer from Shanghai Observatory wants to
make arrangements to work with Alan Fiala and me at
USNO in July to reduce their video observations made
at both limits, in Tianchang County in Anhui Prov-
ince and in Funing County in Jiangsu Province.

1988 March 18. This total eclipse is the next in
the saros series after the 1970 March eclipse, my
first total eclipse, observed in North Carolina. I
would like to try to observe this eclipse, but do
not expect to, due to a combination of expense, oth-
er pressing comitments, weather prospects, and
safety concerns. The only IOTA expedition to ob-
serve near the limits is being organized by David
Herald, who will be joined by two other Australians,
Byron Soulsby and A. James, and by james Vail from
Massachusetts. They plan to observe from both lim-

its near the east coast of Banka Island. Hans-
joachim Bode and 4 or more other members of IOTA/ES
plan to observe from the southern limit near the
east coast of Kalimantan (Borneo). Dr. Eberhard
Bredner and 3 other members of the Astrag VHS Ham
are going to Mindanao, to observe near the central
line from Davao or, if possible, General Santos.
They will be staying at the Davao Insular Inter-Con-
tinental Hotel from March 15th on; anyone interested
in this effort can contact him at the hotel in Da-
vao, or telephone him in the German Federal Republic
at 02381,82988.

1991 july 11. T. Hirose, I. Sato, and M. SOma plan
to observe this eclipse from the limits in Mexico,
and have asked me for local information. This
eclipse is looking more like an excellent opportuni-
ty for an international meeting of amateur (and pro-
fessional?) astronomers.

. - 6,

TRAVEL EXPENSE REPORTS

Homer F. DaBol1

U.S. observers are reminded that if they itemize de-
ductions, reporting requirements are more stringent
for 1987 income tax. Blank travel expense reports
(IOTA form 001) are available on request to: IOTA;
6 N 106 White Oak Lane; St. Charles, IL 60175, or
you may request by telephone: 312,584-1162 - if no
answer, try 906,477-6957. There is no answering ma-
chine at either location, so if you don't reach Aud-
rey or me, it's a toll-free try. The second number
is our sumer home in Michigan's Upper Peninsula,
and first-class mail will be forwarded if we plan to
be there more than a week or so.
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