
cg"au4abµ

Volume 6, Number 11 September 1996

t S

.
0

0

t , ..
1 ." "

I" ,
0

.
0

.

" 0 :

. .0k %

P

+"

0

"r . '. .
0

.P

0 9r ". 0

.S W b , D , '
e

e 0 P .

. . . . 0

je'" '· " "" ·

0

m
. . .

e

.

i

. . .

P

P

0 0 e
0

.
0

0
. .

0 0
· 0 0

" 0 0

0 ·
0

0 P

0 0

p 0 0

0 IC ¶715
.

P

P

W

0
D G 0

"S WW · "
/

© CimX 4'3 °
,it ii: ." ' "'

18h23d2.§ J2000.0
"-tB 07' 15" Sgr · .
Alt 11.0 m 124.4
Uvvel 8: I d0E~ 0

4 Sep 1996 21 :55:33 · · .

00

0
0 " . D

0

0 D " «

D " " 0 .
.. 0

0

0 , · 0 0 .
0 · " ° %

p 0

0

.. .e'y
0 0

0

0

0 0

0 0
P

" C6L%l . ·
0 0 0 ·

.

0
0 0

" ' d0 e

0 " "0 0 0 " 0 ·+ · 0 "
0

.

9

P

0

D ~

. . ·q
' &161442 · ¥

.

0 p·b

· %
'y"m' :",4

ISSN 0737-6766

0 ' 1Cj737B i -#

I Nova Sagittarii 1996 is in the center of the field indicated by the circle with the
arrow under it. See the article on page 244 for more information.

(This star field was printed Eom Guide v5.0 horn project Pluto.)
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ON s~iptims(ljmr= 4 ~) =S20.00 US Nr U.S.A., CaluKIL and Mexico; S25.00 US for all . Single issues are 1/4
of the subscription price.

Although the following are included in umnbership. nonmembers will be charged for: Local circumsUuice (asteroidal appukes)
pmdic~Sl.00 US; GrazElimitam~ pMi~s (p" g'az") Sl.50 US; Papers explaining tbewe of the above predictions S2.50 US.
Ameroidal Ckaittatiori supplements will be available for S2.50 US: for South America via Orlando A- N&ranjo (Uuiv«sidad & los Andes;
DqpL dc Fisicu Vaxzrda); farEINruKviaRDIRMBc~gR&m& Malianbour& 33; B-6381 DOURBES; Belgium) or IOTALES
(=Rcovu); forsmthanAhicaviaM D. Overbeek (Box 212;Edarvale 1610; Republic of South Africa); for Australia and New Zealand
via Grdmn Bbw (P.O. Box2241; WdlingkML New Zcilmd); &Ixlf(K J&P&Kl via ToShiro Hirose (1-13 Shimommiko l-cbcme; CXa-kIL Tokyo
146. kpan). Supplemaits f« all other areas will be available 6tuitn Jini Stamm (11781 N. joi Drive; Tucsom AZ 85737, U.S.A.).

Occukmkm Newsletter (ISSN 0737-6766) is published quarterly by the International Ckcultation Timing Association (IOTA), 2760 SW
Jewell Ave, Topeka KS 66611-1614, U.S.A.. IOTA is a tax exempt organization under sections 50l(c)(3) and 509(a)(2) of tbe Internal
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What to Send to Whom From the Editor
Rex L. Easton

Seed ON articles and editorial matters (in print or preferablY in
egec'trDnk form) to:

Rex L. Eastoh
Editor, Occultation Newsletter
2007 SW Mission Ave, Apt. 1
Topeka KS 66604-3341
U.S.A.
E-Mail: SkyGazer@smarmet.net

Send new and renewal memberships and subscriptions, back issue
reqtms address changes, graze prediction requests, reimbursement
r'qu"st& Special requests, and other IOTA business, but not
~r'luk'D reports. to:

Craig A. and Terri A. McManus
Secretary & Treasurer
2760 SW Jewell Ave
Topeka KS 66611-1614
U.S.A.
E-Mail: I.O.T.A@mcimail.com

Sad Lunar Grazing Occultation reports to:

ou niqy have noticed achange in the ON. It has a new look and
a new editor. The Dunhams were real troupers for taking on

tbe ON in addition to all of their other work after H«ner F. DaBoll
died They deserve a round of applause Rom all of us. Ihope Ican
be of help to them by lightening their load and allowing them to
concentrate OIl their other work for IOTA. It is my plan to get you
your issues on a regular, quarterly basis after we get caught up. In
orderto get caught up,lwil1 be putting out an ON every two months.
(See the table for the planned schedule.) This should give everyone
time to renew and time for the Secretary & Treasurer to send out
renewal notices so people get them soon enough to not interrupt heir
subscription. (See the article "Notes Hom the Socretary &
Treasurer," PB 244, for important information.) I also plan to get
caught up on the unpublished articles that are not tiuie critical and
haven't expired yet. That will help keep the issues hum being two
or thme pages long, but you will also need to send in yow articles to
help out. Be sure to read the deadline for artjck gub*$ioA qa
the inside front cover. It is a (ieadlinc ArtiC}eS rymved qfter
the deadline wjjj go into tlje jNXt issue Strict adherence to this
rule is necessary to get caught up and to keep publishing on thne.

Richard P. Wilds
V.P. Grazing Occultation Services
3630 SW Belle Ave
Topeka KS 66614-4542
U.S.A.
E-Mail: DarkMatter-atMART@worldnet.att.net

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

International Lunar Occultation Centre (ILOC)
Gecxlesy and Geophysics Division
Hydrographic Department
Tsukiji-5, Chou-hi
Tokyo, 104 Japan
E-Mail: 1LOC@wsl l.cue.jhd.go.jp

Arrival Issue
Time Quarter Vol. No.

Seep. 1996 Mar. 1996 6 11

Nov. 1996 Jun. 1996 6 12

Jan. 1997 Sep. 1996 6 13

Mar. 1997 Dec. 1996 6 14

May. 1997 Mar. 1997 6 15

Jul. 1997 Jun. 1997 6 16

Sep. 1997 Sep. 1997 7 1

Saki Asteroidal Appulse and Occujtation reports to:

Jim Stamm
11781 N. joi Drive
Tucsoq AZ 85737
U.S.A.
E-Mail: JimStamm@azte.asu.du

My goal is to keep and make the ON, as much as possible,
a respectable, prufessional looking publication for the reFK)rting of
scientific research results, techniques and equipment usefiil for
gathering results, and the human interest side of doing scientific
work. It is work that requires an attention to detail and quality, but
it is also very exciting and fun. Good example articles that cover the
human interest aspect of occultation work are by Andrew Elliot
"Graze Expedition 1991 February 21", Vol. 5, No. 3, PB. 77; Don
Stockbauer, "The Jupiter Graze of August 18 Hom Texas", Vol. 5,
No. 1, PB. 5; Dr. Eberhard Bredner, "I Will Never See Le Chateau-
ChambrCsis", Vol. 4, No. 16, PB. 396; and Richard J. Taibj
"Amazing Graze", Vol. 4, No. 15, PB. 376. They show the
challenges of getting a site, figbting the weather, dealing with
equipment that doesn't always want to work, and predictions that
aren't always perfect. Even with all of the challenges they face. there
is always a feelirrg of hope and excitement and no matter what
huypals, youknow they'll be back another day to do it all over again.
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We need morc of these.
You probably uoticcd the absence oftbe Man in the Moon

km in die publication title. I spoke with Joan Dunham. the previous
editor, aM she siUd that there have been several complaints about its
fakeness over the years. On the other hand, it does have some
sentimental value to some. I decided to put in its place the IOTA
emblem. It seems more appropriate and looks a little more
professiciod. Now the masthead announces the organization as well
as the publicaticxi. I got a positive response Eom most everyone that
Italked with about it. Some were happy to see him go, others were
a little sad at his passing but welcomed the change.

Please rmdeverything on every page of tbis issue for there
is a lot of new information and a new location for some existing
information. The "What to Send to Whom" column will be in each
issue so you will only need to reach as far as your current ON to
have the latest names and addresses to which to submit your work
and ideas. "The OUices and Officers of IOTA" now includes the
officer's e-mail address for your convenience. I will be using the
lower case Greek letter Iota to denote the end of an article. I
cmsideruj using a * (which is a little more noticeable), but the iota
seemed more appropriate. l

IOTA News
David D. Dunham

Major Oocukations: Important occultations in late September
are described in this issue. See especially the article, starting

cm p. 229, on oocultations during the total lunar eclipse on the 26th-
27tk whicb were not mentioned at all in the articles about the event
in this month's issues of Sky and Telescope and Astronomy.
Ckcultations during the eclipse will be observable from virtually all
of the Americas, Europe, and Africa, the region of visibility being
qptimally positioned to include most ON readers. The occultation of
the brightest star occulted during the eclipse, 6.1-mag. Z.C. 35, will
provide a spectacular highlight for observers in most of the U.S.A.

On September 3CML the best asteroidal occultation of 1996
isexpected in northern Europe and western Asia. Fourth magnitude
0' Tauri will be covered by the slow moving large asteroid (121)
Hermione, the brightest star occulted by a large asteroid since the
cxmltation of I Vulpeculae by (2) Pallas m May of 1983. Since the
event can easily be seen with a pair of binoculars or opera glasses,
careful planning and publicizing of the event could allow many
Observations ofthis event to give a detailed outline of Hermione and
the space near it. More information is given on p. 240.

FinaUy, Nova Sagittarii 1996 is undergoing a series of lunar
occultations, I believe the first ever predicted of a nova.
Unfortunately, at 12th magnitude and fading, observations will be
d%cult and will require very large telescopes; see p. 244.

Predjctjoqs: Local circumstance predictions of asteroidal
and planetary occultations and appulses were finally distributed to
rnost IOTA and IOTA/ES members during August, much later than
we had hoped The continuing tTansitio[! from centralized prediction
services depend¶t OIl mainfirame computers to a more distributed,
PC-based system caused problems with the calculation and
distribution of the 1996 lunar grazing and total occultation
predictions, but the situation seems to be under control now. But
some predictions probably slipped through the cracks. If you want

and do not have total or grazing oucultation predictions, includUig
ACI.PPP profiles for most IOTA members, for the rest of this year,
please contact your regional computor as given in either the 1996 or
1995 Grazing Ckcultation Supplement for your hemisphere, and/or
the grazing occultation coordinator of either IOTA or IOTA/ES.

occjjj,T: We are now distributing version 3.15, and
David Herald has added even a few more capabilities since then. For
version 3.15, a bug in the asteroidal occultation predictions was
axrectd, making them more accurate and in better agreement with
Edwin Goffin's predictions ofthose events. See the article starting cm
p. 201 of the last issue describing how to obtain this valuable
software and documenting the changes made through version 3.14.
Version 3.13 was most widejy distributed in March through June, but
few were provided versioa 3.14 before 3.15 became available. We
apK)logizE for sorne delays in processing orders, caused by the mauy
changE and impruvemal« and the desire to distribute a more up-to-
date version. The version 3.15 (and probably 3.16) improvements
from 3.14 will be described in the next issue.

IOTA Meeting: We still hope to have the 1996 annual
IOTA meeting in Houston, TX, the weekend of October 26-27, but
we can not be definite about it yet. Ifthe meeting will be held that
weekend, notification will be distributed to the mernbership (by e-
mail to as many as possible) by September 20th. Otherwise, the
meeting will be held in November or December, and announced in
the next ON.

ESOP j5: The Fifteenth European Symposium OIl
Occultation Projects, sponsored by the European Section of IOTA,
was held in Berlin, Germany, August 24-27. An account of it will
appear 111 the next issue. In the meantime, plans are being made to
hold ESOP 16 in the U.K., probably at or near Greenwich, the first
weekend of September, 1997. Universities and colleges that might
provide adequate facilities and accommodations are all closed during
the second halfofAugust, when the ESOP meetings are traditionally

held. i

New Member Welcome

We wish to extend a warm welcome to the following new

members of the IOTA team:

Laurie Ainsley
Ian Bacon
W. P. Chen
Oscar CoIe-Arnal
Chris Magri
John McAnally
Peter Offiitt
John Oliver
Paul Qualtieri
Mike Reynolds
J.R. Stapleton

Fort Wayne, IN
Scarborougll Australia
Taiwan
Waterloo Ontario
Farmington, ME
Waco, TX
Urbana, IL
Gainesville, FL
Jonesboro, AR
Oakland, CA
St. Andrews, Scotland

If any of these people are in your area, set up the next event with

them. i
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Occultations During the Total Lunar Eclipse of 1996
September 27

David W. Dunham

"echpse is the best placed for North America since 1993; the
Moon will be in the zenith at mi&eclipse near the Amazon

Rivw delta. The local time is Thursday evening, September 26th, for
most Americans. and Friday morning. September 27th, for
Europeans and Ahicans. Several 9th and lOth magnitude stars in
Pisocs will beocculted during this eclipse, but the highlight for most
North American observers will be the oocultation of Zodiacd Catalog
(ZC) number 35, the brightest star occulted during this eclipse with
a pbotoelectric V magnitude of 6.1, according to the Bright Star
Catalog (the ZC gives 6.4, a less accurate photo visual mag.). The
star's spectral type is GS and its SAO number is 109119. A
spectacular graze of ZC 35 will be visible during totality along the
Dortbem limit stretching Hom central California to upper Michigan,
ud akQg tbe southern limit crossing nortbwestem Venezuela. Those
living within reascmdbk traveling distance of these limits are strongly
encouraged to join one of IOTA's expeditions to time tbese grazes,
and help with IOTA's project to accurately measure the polar
dhuneter of the Mcxm--Mformation needed to accurately calibrate
IOTA'S measurements of the solar diameter firom timings of solar
eclipse Bailey's beads that are referenced to the lunar profile in the
hur polar regions. Details of the ZC 35 total occultation and grazes
ue given on Ute following pages of this article. Occultations of other
7th-mag. ZC stars can be timed hum other parts of the world Rom
which this eclipse will be visibk, including all of South America, and
UKjst ofEwope and Afirica. This eclipse is almost ideally positioned
to be visible by the lafgest possible number of ON readers.

Since there bas been no major volcanic activity during
reoaltyear& Iexpect Uiat the umbral regions will be relatively bright
during this eclipse, similar to last April"s event. So even in the core
of the umbra, it may be dinicult to time occultations of lOth-inag.
stars; use the largest available telescope to enable timing some of the
hinter occultations. Most observers with relatively small telescqpes
sboukl concentrate on timing the occtiltations of the few stars of8th
mag. In any case, observers of this eclipse should certainly include
the timing of ciccultations in their program and not ignore theIIL as
w8s cbne in the articles about the eclipse in the September issues of
Sky & Tekmpe and Astronomy (the eclipse occultations were
maitkmd Hi my artick, "L Ckcultation H@ilights for 1996", on
pages 77 and 78 of the January issue of S&T).

Value: Only during a total lunar eclipse can occultation
disappearances and reappearances be observed equally well around
the entire circumference of the Moon's disk. This gives a rare
opportunity to accurately link the eastern and western hemispheres
of the Mocvn. Dr. Chester Watts found this job to be extremely
diffkuh when he constructed his epic charts of the marginal zone of
tbe Moon Eoin pbotographic plates where in general only either the
eastern or western hemisphere were sunlit. Improving information
about the lunar profile from lunar eclipse occultation timings is
important for all lunar occultation analyses. But this especialjy
benefits analysisofsolareclipse Bailey's bead timings made near the
edges of the path of annularly or of totality that = used far

mall variations in the solar diameter. For the solar eclipse
analyses, where the most accurate data involve the lunar polar

regions, lunar eclipse grazing and near-grazing cjccuitation timings
have special value. Since the Moon is near the ecliptic during bKjtll
lunar and solar eclipses, the latitude libration is always near zero in
both cases.

Observing StrategY: Try to gain access to the largest
telescope possible aM concentrate on timing occultations around the
entire Moon's limb. Especialjy. try to observe reappearances, as they
are often under-observed during eclipses. If the largest telescope
available to you is portable, it would be best to take it to the nearest
grazing occultaticm path. Observations ofnorthern limit grazes will
be mare @cult than southern limit grazes since the northern part of
the Moon is in the umbra for a Shorter time than the southern part.
If a northern limit graze path of a relatively bright star (necessary
since the northern pm of the Moon will be in the brighter outer
p«ticms of the umbra ihmughout totality) is near you, its observation
should have top priority. The ZC 35 northern limit graze is the best
for this, since it is briQt enough that it can be seen easily, and should
be spectacular, with even a small telescope.

The Star Fejd: The eclipse Aar field shown in two charts,
is in Pisces about 8° east of the "Circlet". Saturn is in opposition
about 2° away. No significant clusters or nebulae are in the star field,
and thae are also no known asteroids brighter than 16th magnitude.

(Jhepbt Showsonjytbe stalrS downto magnitude 13.0 6turn
David Herald's Space Telescope Guide Star Catalog (GSC) based
catalog of 593 stars in the fiel(l which Ihave inerged with Wolfgang
Zimniermann's XZ94D version of the XZ catalog. David Herald
provided an ASCII version of the special GSC subcatalogs that he
created for the 1996 lunar eclipses for use with his OCCULT
program. UMalined stars are, or may be, double. The chm equinox
J20QO&unds are close to those detemiined by David Herald and are
a little larger than his boundaries; all XZ94D stars within the J2000
&unds are included. The Moon's figure is a reduced copy of a view
of the Moon generated with OCCULT 3.15, but annotated to show
the maria tnore prominently, and with rays around Copemicu&
Kepler, and Aristarchus added (mainly firorn previous moon views
gmd by Bob Bolster). The Moon's figure is drawn for the right
size and oriaitation during the eclipse. The position angle of the
Moods Nodh Pole (0" ofWatts Angle, or WA on IOTA predictions)
will be 335°, to help locate reappea'ing stars with lunar features. In
many cases, the pattern of the star field will give a better idea of the
point of anersion.

TmmitN Paths: The other chart shows tbe sauie star
fiekl but also includes numbers of the brighter stars and topocemric
tracks for the Moen's center for 24 locations while the Moon's center
is on the chm md is above the local horizon. This "topocentric
paths" chart on the page aRer the "stars only" chart with apparent-
place coordinates so that it can be used with the "USNO" (now
IOTA) Xi-catalog PC-Evans total Qcciiitation pMictioos, misses a
few of the stars near the right margin, but those stars will not be
occuhed by any partofthe Moon 1d the umbra for any location on the
Earth's surface. Apparent place coordinates (with pmcession,
nutation, and aberration applied to 1996 September 27) are used.

A copy of the Moon figure can be moved with its center
along the path, keeping its orientation the same as shown on the
chart, to estimate the times and locations of disappearing and
reappearing stars. The name of the locmiom for which a topocentric
cwveoftbe Moon'somter is plotted is given along the path. Labels
are wriUen near the right (lower R.A.) end of the hacks. A list of the
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coordinates used for calculation of the paths is given in Table 1.
Time haeases hum right to kft (the Moon's R.A. is always

increasing) along the curves. Jfthe Moor is above the horizon both
times, the paths start at first umbral cootact and end at last iunbral
contact. Tick marks at l-hour intervals, Horn 2h U.T. to 4h U.T.,
extend north Eoiij the path. The tick marks extending south of the
paths mark the four eclipse contacts and rnid eclipse, which will
occur at the following times:

L!I
h III

1 12.3
2 19.3
2 25.4
3 29.4
4 36.3

First uinbral contact (First Contact)
Start of totality (Second Contact)
Middle of the eclipse
End of totality (Third Contact)
Last uuibral contact (Fourth Contact)

For staticms wbae the early part dtbe eclipse occurs before
, the paUis Aart at the following tUnes: Los Angeles, at 1:45
U.T.; &1kj at Vancouver, 2:00 U.T. Forpaths near the right side'of the

chm, ofEeri tbe paths end near moonset and before fourth contact. So
for Moscow, Mitzpe R8iiiqk1, and Harare, the paths end at 3rd
cmtacL Thm~duuuksburgm& at 3:45 U.T., that for Athens
at 4:15 U.T., and the path for Cape ends at 4:30 U.T. For locations
not shown ClO Ute chant illterpolme. I can provide topocentric path
coordinates for other locations upoo request; it would be best to
request by e-mail to David Dunham@jhuapl.edu.

Table 1. Stations

CjrLr

Moscow, Russia

Mitzpe Ramon, Israel
Harqtre, Zimbabwe
johannesbur'g, S.Afr.
Athens, Greece r.
Cape Town, S. Africa
Stockholm, Sweden
Herstmonceux, U.K.

"San Fernando, Spain
La Palma, Canary Is.
Recife, Brazil
Rio de janeiro, Brz.
St. john's, Nfld.
Buenos Aires, Arg.
caracas, Venezuela
La Paz, Bolivia
Santiago, Chile
Montreal, Quebec
Lima, Peru
Miami, Florida
Mexico City, Mexico
Los Angeles, Calif.
Vancouver, Brit.Col.
North Pole

° Fi .Ijonq. °0

are lisbd. Tbe aiunbers of stars of magnitude 11.0 and brighter 6dve
been plotted on the apparent-pie chart. The number of each star
starts about 3.5 rnm to the right of the center of the star, keep this
distance in mind when examining the chart since fainter stars
sxmdiines appear between the star and its number. All star numbers
increase with RA. Hom right to left across the chart. Ifwaihbk, a
two-digit ZC number, ranging firoin 14 (near the upper right
of the chart) to 40 (in the upper left part of the clurrt near an
ex1ension oftbc lunar center path for Rio & Jaiieiro), is pbttod. The
next pr'efemice, if available, is an XZ94D ,1(y X) number in Nyo
ranges, Hom 88 (lower right) to 411 Qowq left coma)and in the
32000'S. If neither ZC nor X numbers &re avaihible, tbe slats
sequential nuinber in the catalog is given4 with the lowest exunpk
being21 in the kywm@]tpan near the right margiIL iukl the h®best
being 575 hi tbe left just south of an extension of tbe traCk for
Caracas. Tb= numbers c&0 be distinguished hom the X ukl ZC
numbers since they iomease more rapidly across the am md are
"out oforder" relative to the mope common X numbers.

ZC 32 is also known as 93 B. Piscium (number 93 in
Bode's catalog, an okl obsciu'e catalog that must Dot be oodbed
with the better-known Flamsteed catalog) and ZC 35 is 98 B.
Piscium (alsoBode'scatalog). Curiously, ZC 35 will beoamhjedlW
the asteroid (124) Alkeste OIl October iStiL less than 3 weeks after
tbeecljpse, akug ·padi6twillprobably cross AlaskL ·nd jmsibjy
Japan or Taiwan.

poubk st?n; Known double stars m uMerhned on the
charts. Data about the visual and ocicultation doubles that are in the
SAO Catalog are given below. The noo-SAO doubles &ie all wide
pairs where each component has a separate XZ number, inchAing
XOOl90 and X00191, XOO292 and X32490, aikl XOO381 aM
XO0383.

55.755 37.570
30.597 34.763

-17.759 31.116
-26.182 28.075
37.972 23.725

-33.933 18.475
59.333 18.050
50.871 0.338
36.462 -6.200
28.758 -17.880
-8.051 -34.958

-22.898 -43.186
47.537 -52.753

-34.605 -58.434
10.507 -66.928

-16.535 -68.076
-33.418 -70.630
45.500 -73.600

-12.100 -77.050
25.750 -80.250
19.250 -99.100
34.113 -118.302
49.500 -123.100
90.000 0.000

Table 2. Visual and Ckcultation I}oubks

jjsNoQ !2 sao/bp nesi'j- Mag1 MdSt2 =

X00104 C
XO0132 K
XOOl36 V
X00206 M
X00297 M
X00301 X
X00350 X

109024 BAL 942 9.1 11.6 7:0 299°
128612 WO3OD27 9.9 9.9 0.1 90
lO9039 8.6 8.6 0.2 90

109065 9.3 9.5 0.2 170
109113 STF 23 7.9 10.2 0.1 103
109117 JB87N02 9.8 9.8 0.1 0
109142 8.7 8.7 0.04 115

lhEsmmuh£iLNuum; Apparent positions were
plotted so that tbe RA and Dec. given in the detailed IOTA (PC-
Evm) pMicthtis could be used to locate stars whose occultations

NkEL istlmnaguitMcof'beprimary, MALL is that of tbe secmdary.
Sep. is the separation in arc secoads, 8nclL& is tbe position aagk.
The star's double-star ccxk is given after the USNO#, uwkr J2.
Under sAo@fj S-digit munbers are SAO numbers; onqof the stars
is aBD starthat isnot in the SAO. Under [ksi& (designatkxi), BAL
aM STF are abbreviati~of~double star observers. WO is W.
M. Worssel, who noted a gradual occuhation of SAO 128612 in S.
Ahica on 1930 Dec. 27, and IB is Jean Bourgeois in Belgiuut who
believmlwt SAO 109117 isprobably cbubk based ClO an evmt that
he observed OIl 1987 Nov. 2.

EFdk9sm: with PC-Evms pmdictions~ have
data for the occultaticms of all of the XZ94D catalog m which
includes most stars in the field down to lOth mag. Those with
OCCULT 3.13 can compute predictions of either the XZ « GSC
stars. For the latter, they must copy the eclipse star catalog files fix
this eclipse, 96-2.*, to GSC.". Then, select GSC fiom tbe stu
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calabe menu before making the run. If you have neither the X7.
pned~s nor OCCULT. and plan to timc occultations using a large
telescope. Kent Okasaki can send you predictions by e-mail. Send
hurt your coordinates, and whether you can receive uuencoded or
tnilI~Kxxkd ((x wither) attached files, and he can generate the XZ
and GSC predictions for your site, and c-mail them to you. See p.
202 of the last issue for contacting him; Kent has another e-mail
Bess that he uses at home, which is
73 I 12.3 1 57@compuserve.com.

As noted previously, the occultation of ZC 35 will be the
highlight of the eclipse for most North American observers.
Predicbons of the thnes and conditions of both its disappearance and
'mppea'ance are given in Table 3 computed with OCCULT for
dozms of North American cities, similar to the predictions for the
luoar occultation of Comet Hale-Bopp given in ON 6 (9), p.195.
Utxkr tbe % Sunlt column, the percent of the Moon's disk which is
orX in tbe iunbra is given ("E" weans eclipse, rather than the usual +
or - designating the waxing or waning phases), and under "Cusp
Ang". which is undefined the usual way during eclipses, the umbral
distance is given, being 0 for an event at the center of the umbral
shadow and 100 for ooe at the edge of the umbra. Note that tbe
siDim bogitudes, affecting the sign of the a factor, are negative west
of Greenwich.

Reporting Observations: Occultation timings during this
eclipse should be reported on the International Lunar Occultation
Centre (ILQC) lunar occuhation report forms, or the equivalent
IOTA/ILOC graze report forms, or in an ASCII file on MS-DOS-
compatible diskette [for the latter, see ON 4 (ID), p. 237 and ON 4
(S). pp 92-97]. They can also be sent by e-mail directly to ILOC
alIML for grazes, to Ricbard Wilds; see "What to Send to Whom" for
aKjdresse& and see ON 6 (8), p. 173 for the format. A sample e-mail
reporl a copy of which can be used as a template for your repor11 is
wailable by e-mail from me or Hom Kent Okasdki, ad can also be
downloaded Hom IOTA's Web site at the URL for lunar events
giveit at the end of this issue. For all occultations that occur during
lunar eclipses, please also send a copy of your report to David
Herald; P.O. Box 254; Woden, ACT 2606; Australia; e-mail
HerakD@canbcrra.dialix.oz.au. He will analyze all timings made
during the eclipse and publish his results in ON. For the star
number, use the ZC number and catalog ccxie (column 16) "R". If
the Aar is not in the ZC, give its SAO number and put "S" in col. 16.
Ifit is in rritber the ZC nor the SAO, give its X niunber with "X" in
coL 16. Ifthe star is in neither of these catalogs, give the star's GSC
uuunber, ifyou have it Ifyou don't know any of these numbers for an
observed Qccukaticm include a copy of the star chm with your report
rnaiking these fainter stars whose occultations you time.

GrNmg ocjcultatm$: Ebahard Rie&l Munich, Genna-
oy. prepared a rnap and Table 4 of all grazes of XZ stars that will
cecw ·gairist the umbra during this eclipse. He prepared these maps
in tbe mne style as those in the hemispheric grazing occultation
suppjanems for 1996 and 1995 di9ributed earlier. Paths near the left
side dtbe xnap start just after moonrise at the western end and those

the eastern edge stop shortly before moonset; they are marked
·M1 "A" after the index number. Other paths, especially those in the
uiiddle of the chart, end when the graze occurs in the bright
pamnbral region ratimhan in tbe umbrd; they are marked with "B"
or "[.T after the index number. Tick marks are given at 20 minute
~"ak witb time increasing along the path firom west to east. The

tick marks are on the side of a total occultation, that is, south of
northern limits and north of southern limits. The curves are mlid
during totality and are dashed during the partial phasesk

Lunslr Polar niameter: As noted above, the ZC 35
occultation offers the best possibUity for observation at both the
northern and southern limits for an accurate lunar polar diarneter
measurement.

ZC 3S, N. LUNt: The northern liniit for6.1 InAg. ZC 35
crosses the Southwestern and Midwest parts of the U.S.A., and is
Shown (xi die map on p. 77 of the January issue of S&T. It is shown
in more detail on three maps published here. So far, only one
expedition has been organized for the graze, south of Minneapolis.
MN. We will be omtactingother local aswoncmical sQcicties soon to
set up other expeditions and will put the details cm our lunar
occultatkn Web site; see"IOTA Online" for the URL. I hope to lead
one of the e©rtsmyself. From west to easj possible expeditions are:

>iifomia: Near Paso Robles, with observers horn the
Santa Cruz - Monterey area and/or fixnn Santa Barbara -Ventura.
Near Delano in the San Joaquin Valley, firom Fresno and Bakersnekl
but possibly joinedby a few observers Hom the Los Angeles and San
Francisco areas (I expect to be at a meeting in Pasadma on Sept.
26th, so Imay lead the e¶ort near Delano). North of China Lake.

Nevada: North of Las Vegas.
Colorado: North of Palmer Lake, from Colorado Springs

and Denver.
Nebmka-lowa: NearNorfolkor Sicuux City, Huui

NE; nearM City. NE from Topeka and possibly Kansas City.
Anexpeditio~jb%:Caner, about 18 miles

west ofRochester, is being organized by Jim Fox; 14601 55th St. S.;
Afhm mn 55001-9626; phme612-436-5843 (heme) md 612-733-
2690 (ofhce); e-mail: JHFox@worldnet.att.net. The graze will be
10:15 PM CDT, so the expedition will meet at 8:00 PM at the Dairy
Queen on US 14 in Dodge Center.

Zc 35, S. Limit: Another map shows the southern limit
across northwestern Venezuela. Unfortunately, the path misses all of
the islands in the Caribbean Sea. Paul Maky plans to observe this
gra25e with other Houston area obgerver8 near Barquisimeto, warking
with members of an astronomical society there. They will be flying
to Caracas on Wed., Sept. 25, and will leave Fri., Sept. 27, stopping
in Aruba on the way home. Ifyou might be interested in joining this
effort, telephotte Paul at (713) 334-1406 or send hini an e-mail
message at PMaky@GP808.jsc.nasa.gov. He is working with
astronomers Orlando Naranjo, e-mail Naranjo@ciais.ula.ve, and
Patricia Rosenzweig, e-mail Patricia@ciens.ula.ve, at Universkhd dc
los Andes, Maida, Venmdajo set up the arrangements with others
in Barquisirneto. Ashmouiers Hom Mexico and Germany have also
expressed an interest in joining the effort.

Otber Gptze Exp"dliNn$: The only other known
expedition is one for a 7th mag. star to the Lecanto area of west
central Florida being organized by Harold Povemnim, telephone
(407) 777-1303 near Me[boum but the graze occurs just outside the
urnhra so it will bevaydif6cuh at best. Same better possibilities are
shown on Riedel's map, such as the southern limit graze of 7.0 mag.
ZC 26 crossing southern Spain and southern Italy, and a southern
limit graze of 9.0 mag. XO0211 (SAO 109068) crossing southern
Iberia; near Roidc, Italy; md northern Bulgaria. There may be
expeditions for the latter H'oin either Madrid or Valencia in Spain,
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Ltmr Occultaeion of 6.1"mag. Z.C. 35
on 1996 Septervber 27 D i$appe8r8nce

Univ. T. Moon X Cusp Pos Id. 0 b
Location E. Long. Lat. h,m h b 8 Alt Az Simlt Ang Ang Ang Mo RIO

Reappearance
Univ. T. Moon X Cusp Po8 V. 8 b

h m 8 Alt Az Stnlt Am Ang Ang ·U'0 m/o

Lo9 Angeles CA
Sm Diego CA
Lbs Vegas MV
Phoenix AZ
Flagstaff AZ
Tucson AZ
Lb Paz Mexico
Albuquerque NM
El Paso TX
Pueblo CO
Ubbock tx
Nnterrey Mexico
Acaµlco Mexico
Mexico City
San Antonio TX
Austin TX
OklOoma City OK
Bromsville TX
Vichita KS
Dallas rx
Omaha NE
Tulsa OK
Topeka KS
Houston TX
Kansas City MO
Des Nines IA
Little Rock AR
Guat«nala City
Saint Louis MO
jackson MS
New Orleans LA
~1s TM
Nobile AL
Milwaukee \JI
Chicago IL
Montgomery AL
trdianapotis IN
Louisville KV
Cincinnati OH
Atlanta GA
San jose Costa Rica
Knoxville TN
Detroit MI
T~'FL
Cleveland OH
jacksonville FL
Charleston W
StxZxjry OH
Charlotte NC
Miami FL
PittsWrgh PA
Charleston SC
Toronto ON
Buffalo NY
Raleigh MC
Richmcd VA
ljashington DC
Baltimore I©
Norfolk VA
Dover DE
Philadelphia PA
Nw York NY
Albany NY
Montreal PQ
Burlington VT
Hartford CT
1Qanchester NH
Providence RI
Quebec City PQ
Boston MA
Bangor ME
San juan pr
Hamilton Bermda
Halifax NS
St johns NF

-¶18.370 34.080 32 2 30 24 10 95 OE 83U 1 26 -0.1 ·4.3 2 51 40 14 98 OE 81U
-117.140 32.750 7 2 25 14 10 94 OE 81U 9 36 +0.0 +3.5 2 54 1 16 99 OE 79U
-115.170 36.170 706 2 41 5 15 99 OE 83U 348 13 -0.9 +8.6 2 50 3 16 100 OE 83U
-112.080 33.500 366 2 28 0 15 98 OE 80U 9 34 +0.1 +3.5 2 58 36 21 102 OE 78U
-111.620 35.210 2264 2 34 37 16 100 OE 82lj 1 26 -0.1 +4.3 2 57 44 21 103 0E 80U
-110.920 32.220 784 2 23 53 15 98 OE 79U 15 40 +0.1+3.1 3 0 20 Z3 103 OE 75U
-110.283 24.167 0 2 4 2 12 94 17E 73U 42 67 +0.2 +2:0 2 58 32 24 100 OE 67U
-106.667 35.083 1742 2 34 4 20 103 OE 80U 7 32 ·0.1 +3.7 3 4 49 26 108 OE 76U
-106.420 31.790 1285 2 23 30 19 100 OE 77U 20 45 +0.2 +2.9 3 5 53 28 106 OE 72U
-104.640 38.290 1539 2 47 49 24 ¶08 OE 82lj 352 18 -0.6 +5.8 3 4 13 27 111 OE 80U
-101.850 33.583 1048 2 30 4 24 104 OE 76U 18 43 ·0.3 +3.0 3 12 37 32 112 OE 71U
-100.317 25.667 568 2 10 50 22 99 7E 6&J 42 68 +0.5 +2.1 3 11 18 36 108 OE 5CU
-99.917 16.850 3 1 56 22 20 95 30E 62U 67 92 ·0.6 +1.2 3 2 29 36 101 OE 50U
-99.141 19.398 2246 2 0 16 22 96 23E 63U 61 86 +0.6 +1.5 3 6 39 37 103 OE 51U
-98.500 29.430 213 2 20 14 25 103 OE 70U 33 58 ·0.5 +2.4 3 16 38 37 112 OE 63U
-97.730 30.290 196 2 22 47 26 104 OE 71U 31 56 +0.5 +2.5 3 18 22 38 114 OE 63U
-97.530 35.480 422 2 37 13 28 109 OE 76U 16 41 +0.3 +3.1 3 20 5 36 118 OE 71U
-97.490 25.910 5 2 12 56 25 101 4E 67U 44 69 +0.6 +2.1 3 15 43 39 110 0E 57U
-97.330 37.680 423 2 44 35 29 112 OE 78U 8 33 +0.2 +3.5 3 20 1 35 119 OE 75U
-96.790 32.790 143 2 29 46 28 107 OE 73U 25 SO +0.5 +2.7 3 21 1 38 117 OE 67U
-95.950 41.300 341 2 59 27 31 118 OE 82U 354 19 -0.5 +5.2 3 19 23 34 123 OE 81U
-95.940 36.140 264 2 39 51 29 111 OE 76U 15 40 +0.4 +3.1 3 23 4 37 120 OE 72U
-95.690 39.040 305 2 49 44 30 115 OE 79U 5 30 +0.1 +3.7 3 22 40 36 122 OE m
-95 .390 29.750 13 2 22 46 28 106 OE 6CU 35 60 +0.6 +2.4 3 21 59 40 116 OE 61U
-94.583 39.083 243 2 50 6 31 116 OE 79U 7 32 +0.2 +3.6 3 25 1 37 124 OE 76U
-93.630 41.600 308 3 0 0 32 120 OE 82U 357 23 -0.2 +4.5 3 25 2 36 126 OE 81U
-92.320 34.740 94 2 37 29 32 113 OE 73U 24 49 +0.6 +2.8 3 29 59 42 124 OE 68U
-90.517 14.633 1593 2 1 53 31 97 20E 51U 80 106 +1j +0.8 3 11 5 48 104 OE 34U
-90.250 38.630 149 2 49 52 34 120 OE m 15 40 +0.4 +3.1 3 34 35 4'1 130 3E 75U
-90.200 32.320 98 2 32 30 34 112 OE 6¢U 33 58 +0.7 +2.5 3 33 5 45 125 2E 63U
-90.080 29.970 2 2 27 4 34 110 OE 66U 39 64 ·0.8 +2.3 3 31 45 46 123 IE 5&J
-89.990 35.120 90 2 39 55 34 116 OE 72U 25 51 +0.6 +2.7 3 34 45 44 128 3E 6&J
-88.110 30.680 2 2 30 18 36 112 OE 65U 39 64 +0.9 +2.3 3 36 6 48 127 5E 5¢U
-87.950 43.050 208 3 5 32 36 128 OE 84U 3 28 ·0.1 +3.8 3 37 49 40 137 7E 83U
-87.680 41.850 199 3 1 17 36 127 OE 82U 8 33 +0.3 +3.4 3 39 21 41 137 9E 81U
-86.300 32.360 52 2 35 44 37 116 OE 67U 37 62 +0.9 +2.3 3 40 57 49 132 11E 62U
-86.147 39.790 260 2 55 23 37 125 OE 7&J 17 42 +0.5 +3.0 3 43 36 44 138 15E m
-85.750 38.220 156 2 51 6 38 124 OE 76U 22 47 +0.6 +2.8 3 44 26 46 138 16E 74U
-84.510 39.140 180 2 54 27 38 126 OE m 21 46 +0.6 +2.8 3 47 16 46 141 21E 76U
-84.410 33.760 331 2 40 42 39 120 OE 68U 35 61 ·0.9 +2.4 3 45 43 50 137 18E 66U
-84.083 9.933 1234 2 9 20 40 96 9E 3&J 103 128 +1.8 -0.3 3 7 40 54 101 OE 20U
-83.%0 35.980 292 2 46 33 39 123 OE 72U 30 55 +0.8 +2.5 3 47 47 49 140 22E 7UU
-83.090 42.380 192 3 4 38 39 132 OE 83U 14 39 a.s +3.0 3 49 58 44 146 25E 83U
-82.470 27.960 0 2 30 19 41 115 OE 58U 52 77 +1.2 +1.9 3 44 52 55 134 17E 54U
-81.660 41.480 217 3 2 52 40 133 OE 81U 18 43 +0.6 +2.8 3 53 34 46 148 32E 82U
-81.650 30.320 7 2 35 56 42 118 OE 62U 47 n +1.1 ·2.0 3 48 55 54 139 24E 60U
-81.630 38.350 197 2 54 28 41 129 OE 76U 27 52 +0.8 "2.6 3 53 34 48 146 32E 76lj
-81.000 46.467 279 3 18 39 38 141 OE 91U 3 28 +0.1 +3.6 3 52 14 42 151 30E 91U
-80.830 35.220 236 2 47 31 42 126 OE 70U 36 61 +1.0 "2.3 3.54 11 52 146 33E m
-80.220 25.780 2 2 29 20 44 114 OE 53U 60 85 +1.4 ·1.7 3 46 43 58 135 20E 51U
-79.970 40.440 245 3 1 12 41 134 OE 80U 24 49 +0.8 +2.6 3 57 29 48 151 39E 81U
-79.960 32.810 3 2 43 4 43 124 OE 66U 43 68 +1.1+2.1 3 54 34 54 145 34E 66U
-79.383 43.650 124 3 10 19 40 139 OE 86U 15 41 ·0.6 +2.9 3 58 15 45 154 41E 88U
-78.850 42.910 231 3 8 36 41 139 OE 84U 18 44 +0.6 +2.8 3 59 42 46 155 64E 87U
-78.650 35.790 120 2 51 5 44 129 OE 71U 37 62 +1.1 +2.3 3 59 10 52 151 43E 73U
-77.460 37.540 52 2 56 IS 44 133 OE 74U 34 60 +1.0 +2.3 4 2 31 52 155 49E 7&J
-77.020 38.880 5 2 59 50 44 136 OE m 32 57 +1.0 +2.4 4 3 51 51 157 52E 81U
-76.620 39.310 7 3 1 15 44 137 OE 78lj 31 56 +1.0 +2.4 4 4 49 50 158 53E 82U
-76.270 36.900 3 2 56 6 45 134 OE m 38 63 +1.1 +2.2 4 4 53 53 158 54E 7&J
-75.530 39.160 0 3 1 56 45 138 OE 7BU 33 58 +1.0 +2.3 4 7 12 51 161 58E 83U

.-75.150 40.000 33 3 4 16 44 140 OE 80U 31 56 +1.0 +2.3 4 8 10 50 162 60E 85U
-73.920 40.730 43 3 7 10 45 143 OE 82U 31 56 +1.0 +2.3 4 10 55 50 165 65E 88U
-73.780 42.660 7 3 11 50 44 146 OE 86U 26 51 +0.9 +2.4 4 11 10 48 166 65E 91U
-73.567 45.517 61 3 19 4 42 150 OE 91U 19 44 +0.7 +2.6 4 10 44 46 167 65E 96U
-73.220 44.480 36 3 16 42 43 149 OE 90U 22 47 +0.8 +2.5 4 11 57 47 168 67E 94jU
-72.690 41.760 13 3 10 44 45 146 OE 84U 30 55 +1.0 ·2.3 4 13 37 49 168 7UE 91U
-71.460 42.990 57 3 14 42 45 150 OE 88U 29 54 +0.9 +2.3 4 16 10 48 m 74E 94U
-71.430 41.820 0 3 12 6 45 148 OE 85U 32 57 +1.0 +2.2 4 16 20 50 171 75E 92U
-71.233 46.817 78 3 23 57 42 155 OE 9SU 19 44 +0.7 +2.5 4 15 11 45 172 73E 100U
-71.090 42.320 7 3 13 33 45 149 OE 86U 31 56 +1.0 +2.2 4 17 2 49 172 76E 94U
-68.783 44.783 7 3 21 10 45 156 OE 93U 28 53 +0.9 +2.2 4 21 25 47 178 83E 100U
-66.117 18.467 4 2 51 54 63 126 OE 3CU 103 128 ·3J -0.3 3 54 59 72 161 34E 57U
-64.767 32.283 50 3 4 37 56 149 OE 70U 64 89 +1.8 +1.3 4 25 30 59 187 89E 88U
-63.600 44.650 27 3 26 8 46 165 OE 97U 35 60 +1.1 +1.8
-52.717 47.567 69 3 43 2 44 187 14E 101U 41 66 +1.1 +1.3

318 343 +0.9 -1.4
310 335 +0.9 -0.6
330 355 +1.9 -5.5
309 334 ·1.1 -0.5
316 342 +1.3 -1.3
302 327 +1.1 -0.2
276 301 +0.9 ·0.6
309 334 ·1.5 -0.6
296 321 ·1.3 +0.1
3Z3 348 +2.3 -2.7
297 322 ·1.6 +0.0
271 296 ·1.4 ·0.8
246 271 ·1.2 ·1.3
253 278 ·1.3 ·1.2
280 305 ·1.6 ·0.6
281 306 +1.6 ·0.5
297 322 +1.8 -0.0
269 294 +1.5 +0.8
305 330 +2.0 -0.4
287 313 +1.8 +0.3
319 344 ·2.8 -2.1
297 322 +1.9 -0.0
307 332 +2.2 -0.6
m 302 +1.7 +0.6
305 331 +2.2 -0.5
315 340 +2.6 -1.4
287 312 +2.0 +0.3
229 254 +1.4 +1.9
296 321 ·2.2 -0.1
277 302 +2.0 ·0.6
271 296 +1.9 +0.7
285 310 +2.0 +0.3
270 295 +2.0 +0.7
308 333 +2.5 -0.9
303 328 ·2A -0.6
272 297 ·2.1 ·0.6
293 3¶8 +2.2 -0.1
288 313 ·2.2 +0.1
288 313 +2.2 ·0.0
273 298 +2.1 ·0.6
204 229 +1.0 +3.1
278 303 +2.2 +0.4
296 321 +2.3 -0.4
255 280 +2.0 +¶.1
291 316 +2.3 -0.2
260 285 ·2.1 +0.9
281 307 ·2.2 +0.2
307 332 +2.6 ·1.1
272 297 +2.2 ·0.5
246 271 +2.0 +1 .4
285 310 +2.3 -0.0
264 289 +2.1 ·0.7
294 319 +2.3 -0.4
291 316 +2.3 -0.3
270 295 +2.2 +0.5
273 298 ·2.2 +0.3
276 301 +2.2 +0.2
m 302 +2.2 +0.2
269 295 +2.2 +0.4
275 300 +2.2 ·0.2
276 301 +2.2 ·0.1
277 302 +2.2 +0.0
282 307 +2.2 -0.2
290 315 +2.2 -0.5
286 312 +2.2 -0.4
278 303 +2.2 -0.0
279 305 +2.2 -0.2
276 301 +2.2 -0.0
291 316 +2.2 -0.6
277 302 +2.1 -0.1
281 306 +2.1 ·0.4
198 223 +1.1 +3.4
240 265 +1.9 +1.0
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and orgnized by Claudio Costa in Italy. Plcasc send infOrmation
about any cxpedition plans cilhcr to inc or to Rob Robinson (e-mail
RobilL©n((l'mlar.Sky.llct). and wc'll £ct thcm postcd OIl 1(JI'A"s lunar
(Kcultation Web site. i

GRAZING OCCULTATIONS, LUNAR ECLIPSE 1996 SEP 27

NO. USNO SAOPPM D MAG 't,SNL L

1 ZC 24 109078 6.9 73E S
2 ZC 26 109084 7.0 72E S
3 ZC 19 109048 7.8 68E S
4 X 136 109039V 7.8 66E S
5 X 216 109073 8.9 69E S
6 X 226 109080 8.9 69E S
] 2C 32 109101 7.3 59E S
8 X 211 109068 9.0 72E S
9 X 279 109104 9.2 54E S

10 X 169 P143229 9.4 71E S
11 X 288 P143331 9.6 40E S
12 ZC 35 109119 6.4 22E S
13 X 301 109117X 9.0 19E S
14 X32480 P143322 9.9 57E S
15 X 237 P143286 10.0 71E S
16 X 222 P143276 10.2 73E S
17 X32464 P143296 10.0 70E S
18 X 198 P143252 10.0 73E S
19 X 189 P143243 10.0 73E S
20 ZC 26 109084 7.0 10E N
21 X 193 P143247 10.0 72E S
22 ZC 32 109101 7.3 9E N
23 X 286 P143330 10.0 21E S
24 ZC 24 109078 6.9 9E N
25 X 159 109047 8.1 BE N
26 ZC 19 109048 7.8 BE N
27 X 282 109106 8.6 7E S
28 X 290 109109 8.9 7E N
29 X 282 109106 8.6 10E N
30 X 206 109065A 8.6 BE N
31 X 171 109053 8.8 BE N
32 X 263 109092 8.5 BE N
33 X 292 P143335P 9.9 IE S
34 X32490 P143336 10.0 IE S
35 X 298 109115 9.4 0E S
36 X 324 P143363 10.0 0E S
37 X 290 109109 8.9 0E S
38 X 279 109104 9.2 10E N
39 ZC 35 109119 6.4 0E N
40 X 326 109131 9.1 OE S
41 X 350 109142X 7.9 OE S
42 X 352 109144 8.4 12E S

W.U.T. LONG LAT
h m
1 30.6 40° 11°
1 31.1 54 16
1 32.8 -10 -30
I 33.8 -33 18
1 33.8 41 46
1 34.2 50 44
I 37.9 109 -18
I 39.0 30 27
1 44.7 98 -15
1 53.1 -8 21
1 57.2 96 -6
2 2.7 117 -4
2 5.5 115 18
2 8.0 74 -12
2 10.1 39 -13
2 10.6 27 18
2 10.9 48 31
2 11.0 10 -6
2 11.3 3 7
2 11.8 74 62
2 12.1 Q 31
2 12.7 94 19
2 12.8 92) -28
2 13.4 45 53
2 13.8 -8 -6
2 13.9 -7 8
2 14.5 112 -45
2 14.9 117 -17
2 15.2 100 -11
2 16.3 26 -49
2 16.5 -3 -27
2 16.9 79 -30
2 19.0 113 -42
2 19.3 112 -42
2 20.7 114 -40
2 24.8 119 11
2 29.2 112 -50
2 39.9 84 26
2 39.9 126 35
2 47.0 122 -33
3 1.8 130 14
3 40.2 136 51

The Occultation of0' Tauri by (121) Hermione
David W. Duiiham

On September 30th, the 217 km asteroid (121) Hermione
will occult 4.3-mag. 0' Tauri = ZC 658 = SAO 93923 = PPM
119872, spectral type A2. This is the brightest star occulted by a
large (greater than 20Oknin diameter) asteroid since the 1983 May
occultation of 1 Vulpeculae by (2) Pallas. Moreover, Hermione is
near a stationary point so that its motion will be unusually slow, so
that even timings accurate to only a second will be valuable for
determining the asteroid's outline. Edwin GoWn's chart for this
unusual event is reproduced here since few ON readers will have
seen it previously.

Normally, this would be an casy nakcd-cyc event in an area
with low light pollution. But thc 84% sunlit waniog Moon will be
only 12° fiom the Ityadcs and the altitude above the horizon will be
relativcly low along thc path, sc) binoculars or opera glasscs will be
needed to reliably time this occultation. But even many who are Dot
amateur astronomers have such optical aid that could be used to
observe this event, so it would be worthwhile for astronomers in the
region ofpossible visibility of'tbis cjccuitation to publicize this event
in the science sections of newspapers and news magazines. In
January 1991, Dr. Wang Sichao at Purple Mountain Observatory
organized such an effort in China for the naked-eye occultation of y
Geminorum by (381) Myrrha. Over 3000 observers watched the star.
but because the asteroid was small and the path prediction was in
errorby over O:'S (about 700 km on the ground), only 4 of them saw
the actual occultation. The success of the Hermione effort, and the
resohithn ofdetail ofHermione's outline, will depend on the largest
possible number of observers. Simple timing techniques need to be
describal aswell as all-Sky charts showing the Moon, lst magnitude
stars and plmets, and the Hyades at the time of the event to help
potential observers with little or no prior knowledge of the sky locate
the target star. Timings could be done relative to a synchronized
national AM standard barA radio broadcast, ifsomeone organizing
the event can make a master tape by simultaneously recording that
broadcast and the Russian or Chinese shortwave time signals
broadcast at or near the standard Eequencies of 5 or 10 megahertz.
Some suitablc material for local use will be prepared when I get a
chance, and can be obtained upon request to me at
David_Dulihaln@jhuapl.du; include a telephone number where you
can receive a fax message in your request.

The regional chart shows the area where the star will be 4°
or more above the horizon at the time of closest approach. Edwin
Gofiin's nominal path, including its oenter, and the eastern and
western limits, are shown with time lines at 5 minute intervals.
Hermione has a rather well determined orbit and the PPM position of
such a bright star should be relatively accurate, so I expect that this
prediction is accurate to about ±0:'3 or ±2.5 pathwidths. However,
the error could be larger, and possible satellites of Hermione could
occult the star at greater distances, so I am recommending that
observers in areas even 1:2 Hom the central line, that is, as far east
as India, western China, and Irkutsk, monitor the star for a possible
event. This region is shown on the map, with lines plotted at shifi
values from the nominal path at O:'i intervals from 0:'3 west (0:4
west misses the Earth's surfaoc) to 1:'2 cast, and thc time of closcst
appruach of the asteroid tD the star is shown at 10 minute intervals of
Universal Time. There could also be an error in the time of the evenl
so observers should watch for a 15 minute period (even more could
be useful) centered OIl the titne of closest approach for their position,
aad should be especially attentive for au occultatiou within ±4
minutes 0[ the predicted closest approach. The map shows the
locations ofmajor cities md observatories in India, Russia, and other
F.S.U. couritries (I don"t have the coordinates of their boundaries that
are needed to add to my boundaries database), especially those
farther from the ocean and national borders that are plotted Tbese
locations are listed in the table; in many cases, only the ftrsi kner of
the name of the station could be plotted on the map for legibility.

The star is a triple star. The 7.5 mag. B conipooent is i': 5
away and is expected to be oocultcd along thc path shown extcndln£
from the Bay ofBengal to Siberia. passing just west of Irkutsk. But

240 Occultation Ncwslcttcr. Volume 6, Number 1 I: September 1996
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121 Hermione - PPM 119872 = 6' Ta u ri
1996 sep 30 18h47.5m U.T.

Planet : Star: SAD 73n3 Source Kat. PPMd

V. mag. = 12.52 Diam. = 217.0 km = 0.12" qc = 4h25m29.355s 6= +17"55'40.98'

µ= 2.97'/h x= 3.65' Ref. = MPC24085 V. mag. = 4.29 ¥. A2 Ph. mag. = 4.40

Am = 9.0 Max. dur. = 150.2S Sun : 120" Moon : 12" , 84%
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since the 4.3 mag. prUnary would remain visible in case of an
oocultation. there would be only a few percent drop in brightness of
the star. making observatkxi of that event possible only with sensitive
photometers or CCD systems. It also means that there will not be a
9 magnitude drop if the primary disappears; instead, the B
ocmponmt will runahvisible, so them would appear to be a drop in
brightness of "only" a little rnore than 4 magnitudes, still an easily
seen remarkable event. An observatory within the occultation path
could have up to 2.5 minutes of detailed observation of B
mamunbaedby theusually overwhelming light of A. There is also
an 8.5 rnag. C component about 10" away, but its occultation path is
expected to miss the Earth's surface a Short distance atxjve eastern
Europe.

Widi sudi a large difference in brightness between the star
and Hermione, efective asmnetry for this event will be extremejy
difficult especial|y with CCD equipment. At least with the slow

the cbjects will appear in the same CCD field for more than
8 week before the event possibly befme [ncKmlight itniQt interfere,
so astrumetrists might have time to try spot hltm diffiractioo

ocotber devices tofonn measurable images of both objects.
Perhaps the best chance will be observations now pLanned with the
Carisberg Aukmatic Maidian Circle (CAMC); similar observations
for pmious events have resulted in predictions within O:i of the
truth, to about a path width in this case. But witb incmlight
interference during the few days before the occultation and the
objects crossing the meridian in twilight up to two weeks or less
before the evenl there will not be very many n®its when
cbservMions can be made so success is far Hom guaranteed. i

relative to a change in the observer's position in longitude (positive
eastward) and latitude, respectively. fhm the station. Predictkms for
other stations can be obtained upon request to Dr. som e-mail
Somimt@.oc:naomcjp. The tirnesmqy be in error by several seconds
since the lunar profile has not been taken irito account; predictions
including the effect of the profile will be available . AI! events
below are immersions (disappearances), except at Brasilia on Sep.
21, vvhaethe event is a grazing occultation; multiple occuhations of
the star by lunar mountains could occur any tirne within ±3 mimites
of the given time.

JkW. 24, b6om 77t ammjAt, 271.1
mc P.A.

h m a O
~ mm, 8o.Aifria 16 48 55 L64.3
8utbkr1~, S.Atriaa 16 42 5 140.5
~t4bee8poort,S.M. 16 36 3 Ll3.0
cojmx>, ski Lmka 18 55 30 23.6
Pottuv11, &r1 Lmka IB 55 7 27.8
L~aW, jXvai, rm~ ib 54 2 115.2

&%n 21, 57t muLL:tt, 2a.1
UTC P.A.

h m 8 O
QuiLto, bcmMor I 8 20 43.6
~tm, 1 51 2 5.8
, Vla 1 59 6 3.7
L& Pax, FI1vIal I 20 51 116.1
Tar1ja, Bo1±v1a I 43 5 154.4
BjramILB, or, BmMl 2 14 5 168.9
7WLxa dc ,. 2 18 54 166.7
rorta1, BxmMI 1 59 51 110.1
MaL£e, BjmMI 2 7 50 136.6

Dot. 18, 7h U.T., 33$ irmltt

3W 8¶m
alt. alt. a b

· O m/o m/o
57.4 -6.3 0.5 -BA
58.5 -6.6 1.2 -4.4
64.9 -10.5 2.0 -1.6
24.7 -72.0 -0.2 3.0
23.1 -71.6 -0.1 2.5
3.5 -59.3 0.3 -0.6

Star sm
alt. alt. a b

o o Wo m/o
61-3 -30.6 2.0 2.5
41.3 -48.0 -1.1 7.7
35.4 -59.3 -1.7 8.2
55.2 -€2.2 2.5 -0.9
47.2 -48.5 4.5 -7.2
23.4 -70.5 --- ---
13.0 -78.2 14.3-37.3
14.6 -82.8 0.8 -0.6
10.6 -82.6 1.1 -2.0

1996 Lunar Occultations ofNova Sagittari
David W. Dunlmn and Mitsum SOma

(Th18 ooadlWMm m ~ PaaLElo Ocmaua mouth
oE thmre am m cb8ervmjolr108, 80 do

p~L~oa8 are 1Utmd)

The reoently disocwered Nova Sagittarii 1996, IWorted at mag.

10.6 in ia[j cimll&r 64143,, is undergoing a series of lunar
oocdtMhrrs Higikspeed photoelectric or CCD observatkns of these
ocmlUotns in two or incxe colors might be usehil for studies of the
nova; as far &s I know, an occultation of a nova has never been
recorded SOma has cQ[nputed details of the occultaticms at the
National Astrmomicd Observatory in Mitakz Jaµn. Dr. SOma's
~ s~lgumegkosdvis=yof tbe 1996 ocxmltations are on
the next page. The locatian of the sunset termimt« is only
¶Nuxium6e. The area where the eveiit occurs aner sunset is on die
eastern sides ofthe map& the region becouiing smaller later in the
year 8s the luaar percent sunlit decreases. The series will ccmtinue
thruugh 199'7, with events duringde hrst halfoftbe yearc=urring
durhgde wau'gpb8sEs (widi exnersiofis on the lunar dark limb). In

(Aug. 14), tbe J2000 position of the nova is given
8s RA 18h 23m 42.SOi8 Dec. -18° 07' 14:80. Unfortunatejy, its
1m|agiitmeQQA% 14thwas mKmbed 8s 12.2, so it is fading, and the
occuhaticms descnbed below are likely to be observable only with
large telescopes at professional obgervakn« unless the nova
unexpectedjy br@itens.

In Dr. SOma's predictions below, the times md
circumstiw:es oftbe stats disappearance cm the dark advancing side
of the waxing Moon are given. PACBL is the position angle of the
center of the bright limb (direction to the Sun Nom the Moon's
center). The a and b factKK6 are the linear changes in the event time

Wcrv. 14, J6oon 141 mnjAt, nd= 262.0
8taum8 um p.a.

h m 8 D

, 3r1 13 41 34 359.8
I~AW, juvm, . 13 23 46 101.9

~. 11, 2¢ uml:Lt, 250.6
8t&tlm8 = P.A.

h m 8 O
, DT, Bimdj 21 32 40 100.0
sao Paolo, mmi 21 35 12 132.3
BoLo ~Z8oMm, B=. 21 34 43 L20.4
Mo b jXMlLX% Bm. 21 37 6 134.7
VUxm 6 8mtma,Br. 21 35 22 99.1
Ibrtallem, BmU1 21 38 28 71.2

8tiKF sm

·1t. dZt. a b

D O m/o m/o
21.0 -22.3 -3.0 9.9

5.3 -37.0 0.2 -0.1

SW 8m
&1t. ut. · b

o o m/o mlo
13.0 -0.3 0.4 0.2
14.0 1.4 0.0 -0.9
10.8 -2.4 0.5 -0.4
10.4 -2.2 0.7 -1_0
3.9 -10.2 0.1 0.1
0.1 -15.0 -0.2 0.6

Notes Rom the Secretary and Treasurer
Craig A. & Terri A. McManuss

We are hoping that with the new publication schedule of the

Occultatioo Newsletter we can stabilize the finances and
imewals of IOTA. We are not in any hnancial trmbk. However,
we stihhave tbe Occultation Manual to prodiice for ill members but
wesbouklbeabk to handle that and all the normal business needed.

Ano¢e Ed our non-United States rneinbers: ifyou send us a
checkorlncjkley order NOT drawn on a US banlg it is costing IOTA
$8.00 US toprocess EACH check or money order through the banks
here in Topeka. We have lower costs for Master Card and VISA,
tbmghtbese are still fairly high. We mayneed to start sending back
my renewals that are not drawn on US banks. We are sony for the
inconvenience but we cannot Word to lose 25% of those dues to
bank fees.
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Please look at tbe mailing label that comes on your ON. In
the upper right hand comer of the label is your EXPIRATION
ISSUE If it reads "Vol. 06 No. ll" that means that your
subscription (membership) has expired with the prrxluction of this
issue. Each label will follow the same format. Subscriptions and
memberships are for four issues of the ON. For example, ifyour
rnanbership expiraticm qccws with the i Vol. 6 No. 12, you will
receivetbe Mxt issue and then your subscription (memberShip) will
be due. With a consistent pMuction schedule for the ON, you will
need to keep your memberShip current to receive the predictions on
time. We stmp each envelope with the message "LAST ISSUE
TIME TO RENEW' when yow subscription expires. We have also
sent reminder postcards to people that have not renewed within a
rrmthor 9d dbartbe issue ocmes wl With the bimonthly publishing
scheduk that Rex L. Easton is using to get us caught up, it is doubly
irnpMmt that you renew on time to maintain your subscription or
memberShip. The more people that renew without being reminded
saves the organization money on postage and postcards, so please
check your label regularly.

Some tnernbers have complained that Terri and I do not
answer many of the e-mail messages that we receive. This is for a
shnpk reason: it costs IOTA a rninhnuni of S0.50 US to send a
message. We answer those messages that we feel need an answer.
We donoR Ekncmdedge graze acidness changes, or copies of
e-mail that have been sent to other people. We get around forty or
fmm=gesevay week. The cost to answer all of these would be
. Plme rmmiber that all of the work we do forIOTA is
~ inwlmmml ooour (Mmittdjy old) computer, &nd over cm
pbme W. Wecmm a©nd 8 new computer at this time. Wbm we
cm, we will be ibk to use all the great new soRwm aDd Internet
. I

Grazing Occultation Observations
Richard P. Wilds

We begin this month's report once again with some
housekeeping choms. When reporting g'a'es keep in mind

you cmrnail them to inc in die following forms: 1. on IOTA wpm
forms, 2. on 3.5 floppy ciisk 3. on 5.25 floppy disk, or by e-mail.

Please rananberto inchxle all the inforlnati% found in the
graze list. A large number of graze reports are not being published
due to a hdc dqpprupriate informaticm. Ifyou salt me a report and
it is not in the list, then I would suggest cardiil rmding of the
following. The shift is tbe most important informMioa Ifthe shih
isnot inclu&xl tben your report can not be included. The re8son far
-diis isdm withM the shift then your report is just not helpful to the
next gjaze team to go out and observe. Many observers send nie a
ou!y oftbeir pnedictions. This is excellent and it is even better ifyou
have tbe dbserving sites plotted cm the profile as they w= predicted
before the event and compare this with what was observed This is,
of course, the information needed to determine the shift. The
predih~ are also a help in preparing the "Stellar Cross Refamce."
Ibave accessto a vast array of astronomical databases &nd c&11 track
down many objects, but the predictions just make this job easier.
AJSkj nanaiiberthe 7'r cohumon my report is not a coluurn ClO the
IOTA report fcjmL This is a tanpomry fix to the current problem of

m : S % 3 Z S i a : 3 E S S S
< — W ~ V") NO n a ^ \O D D D
3 + a un ~ eq + vi n n qrb v3 + n n

~ " m ~ cn ~ ~ m en ~ ~ ~Z on cn Z Z cn un Z un un un un

a n m rq C? n '= " = en a * m w w
cS c5 e5 ¢= c5 c5 cS <5 c5 cS 6 c5 c5 6

' I i ! ! ! 1 1 " ! ! ! I 1
q· G c> c> c> v"j ~ eq v) = ~ ,D "n v) eq 4')
< L) ~ cq cq ~ ~ ~ ~ ~ e'q cq — ~ —

un rtj ~ cq ~ ev — — e"1 e4 c4 ~ ~ ~ ~ ~

2 G r" v") g© qo e ·er 'D m ~ ~ v3 n vi eq
Z # µ rq c"q ~ " " ~ 'D ~

6 * @ m "i ev cq m m on eq ~ cn ~ ~ q\ Qrj

ai ' ) ' ' " ) ) ) i ' i ) i '
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having several cW&ent prediction programs around while we are in
a state oftransition Soii1 the USNO. However, the "PP" information
is needed just like the shWs. if your reports are to be useful to the
next graze team going out to make an observation. I would like to
thank all cmmizers for making this report a valuable tool to graze
teams world wide.

You may notice our new format in the graze tables. The
major item of change is the extension of the second table to include
the Lunar topog'aphy of each graze. Because of this change I will
discuss only tbose grazes whidi have other information ofnote. This
will UlOSt often iric!u& tbe comments Eom the graze leader about
interesUg aspects of the currerjt expedition. We begin with the 25
January 1993 report of Mr. Wayne EL Warren Jr. which I received
via e-inail Eorn Dr. David Dunhain to Mr. Rob Robinson to Mr.
Robert salg' to inc. I believe this shows that it is never too late and
you can gd it therejuA dxm any possible way. I gleaned the 20 July
1994 report Rom Mr. R. Dickie of New Zealand firoui the graze
reports by Dr. Grahaui L. Blow (e-mail:
Graham.Bbw@acthx.genmz) in the Circular for july 19% by tbe
Occuttalion sectm Royal Astronomical Society of New Zealud.
We continue with the 24 July 1995 report of Mr. Rui M.D.
Goncalves (e-mail: G«mi&stasknn.cc.fc.ul.pt). He says the graze
w&8 very beautifiiL and he noted that it was still dcm without
J~iln Garcia who is still recovering hum his heart attMc. A most
interesting fact is that he videotaped the graze using 8 CCD video

attaCbed to a 4" Newtcmian Reflector. Along with his npcxt
in the proper fonnU Mr. Goticdves inclMed a rnap of Portugal
gK'm% gi'aze p&t!L a copy of the prediction md profile, &nd tbe
location of his observers aM their nsults OIl the profile. Ireceived
the same type of repon 6mm John Holtz for the 22 August 1995

pu"·
In my last mick we bd scvcrd expeditions to observe

gui~SpiGL m6 we have several stmcssfiil expeditioas to
dmvegmesdtbe=Rho Sagittarius. In the 09/05/95 sxaies tbe
klusdidwdlevm~ they were going for · fairly narruw graze
zooe. This is why some ofW teams hM sotneMwt low stwtiaa to
timing +. Their work was impMml thougjL becawe the next
mksH 11/26195 Wtbezdvm&ge of hitting the sarne namjw uea
ofW mooa However thqy "M tige advmtage of the kss«is ofW
09/05/'95 crew. The 11/26/'95 teauis bd better ratios due to this
·dvantage. We have not receivd all of the reports yet fcx H
11/26/95, but we h&ve noUad doc interesting mry. Four1eams rnct
at the sme location at OxfM Kentucky. even though lnogt mun8
did nok Kikjw a cAm: were suppose to be tba'e. HART urived on
the sik two hours before the graze aner raveling firom Kansas. We
set up two video Systans everi though we ody had all the piu1s for
ooe. Iliad to hand hold my CCD since we ody lud one T-1bduNr.
Iwas five miles hum the others at a nearby town &IMd had tbe bcvwn
tum out to watch and videotape my aort. Keeping the CCD in the
focal plane was so difficult I never saw the graze myseW, but cdly
found I had taped 16 events when I viewed the taµ several &ys
later. However, b&ck at the sites occupied by the McManwes tbey
were haviug excik=m oftbeir own. With a halfhour to p uxitil the
graze tbeir quiet graze road turned into a aientihc main street. The
Durihams and Wajme Warren, Jr. showed up Hom Mjkrymd the
Povannires 9Kywedup firom Florid& and auiystery team sibowd up
hrm Missouri. The mystery team left mcmaits dter tbe griue, and
ody the name "St. Louis'° had been heard by ooe ofow team. The

Dunhams, Povenmires, and HART met after the graze as we began
to realize the presence of each team. We celebrated with dinner in
town. If you want to get a quick view of several frames of the
duplicity of Rho Sgr on one of the video series from Scott
Degenhardt, then check into his web site at
http://gus.pbyNanderbilt.au/-dega/rbol.htm].

The09/20P95 graze led by Anthony J. George Jr. of the Tri-
Cities Astronomy Club of Richland, Washington was the first
expedition by this team. He writes: "It was a beautifiil morning,
qµite clear and h£kijy not windy. Just the day hdore, the winds were
quite strong h the area. Our observers did not have any troubles,
since we are in a somewhat rural location. One observer bad a
farmer come over and ask what we were up to. He let him look
~ the kkscqpe at Saturn, which impressed him quite a bit and
then was OIl his way." Doesn't this sound like a typical graze. It
never surprises me when something happens in the middle of the
night on a graze. Mr. George also included a reduction of his graze
with his report. Dietmar Buttner of Germany serit a report on
diskette oftbeir01/29P96 graze. His report also included a reduction
dtbe observatioos by Henk Bulder. Dr. Bredner. and Mr. Buttner's
team.

REMEMBER to apply the following Shihs, which past
expaience has shown to be useful wben using the ACLPPP (version
80N) arkl Riedel Grazereg profiles: See your hemispheric grazing
occultation supplement for 1996. 1. Northern lhnit--Page 9. 2.
Southern limit--Page 10. i

New Double Stars
Tcmy Murray

" is tbe first article on new double stars since the last appeared
in ON 6(8). We have continued to receive reports horn

observers, but this article will be devoted solely to the new
iuformatioti published in Georgia State University Center for High
Ang~usDhltkm Ashmomy's CHARA Contribution No. 3 (1995
March), "Catalog of Photoelectric Measures of Occultatim Binary
Stm," by Brian Mason.

has requested a copy of IOTA'S Catalog of IJbubk
Stars of the Mood's Oocultation Zone". He was scheduled f« four
nights at the four-meter telescope at Cerro Tololo, Chile, in March
1996. He bopes to complete his interferomehical survey of

double stars during his time at Cerro Tololo, and to find
good caMidates for observation in our catalog.

Mason's catalog lists 784 observations of 365 multiple
stairs. Most of these are already included in IOTA's catalog. Table
1 OIl the following pages lists the 34 double stars Hom Mason's
GKtalog tbait will now be hduded in our list. Most of the 34 had been
discovered and reported in the literature but were somehow
overlooked. Thnee were discovered recently and only lately have
bammxned. Table 2 lists four previously discovered double stars
that ilreidy in our catalog. Recent photometric measures of the
four provide new data and result in new codes. Three of these four.
SAO 76140, SAO 76155, and SAO 726336 have been observed
photrmetrically during their second occultatioo series since their
discovery. These later measures were evidently done with better
equipment producing better sipal-to-ooise ratio or under better
conditions. The thnee were observed in 1987 and 1988 by B. C.
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QilKIL Q. Fan, and A. Ricbichi. The results were published by Qian
md Fan in 1991. and by Richichi in 1993.

The column headings for the two tables are the same. The
first column is the SAO number. The d column is the Method
P for photoelectric in these tables. The third column is the double
sta code, V (definite new binary) and X (probably new binary) the
two for all of these. The Magi and Mag2 columns are the visual
magnitudes for the primary and seamdary. The column Projsep is
tbe pKgected separation of the binary components at the lunar limb.
It is sometimes referred to as the vector separation. The projected
sepmtian is that component of the separation between the stars that
is perpendicular to the lunar limb. The observation itselfprrAuces
a time interval between the two events. Since the lunar rate at the
instant of the =ultatian can be calculated with great accuracy, the

angk of the separation vector measured east firorn north can
be cdaUted. Of, a single observation can produce only this
single measure. But two or Iiiore simultaneous observations Huiii
widely sqmmedpo~ angks on tbe Moon's lhnb can prrxkice the
ckAbk Aars' actual separation and position angle. Ifthe timings are
~ with great c&fc and accuracy, the results can be very accurate.
This 1s(jdc this work is so important. The date and discoverer
weu dme ofthe observation and the observer. The notes ape given
atae end of the tables.

Jose Gomes Castano of Madrid, Spain wrote requesting a
copy of our &ble star list. Jose is 8 nmnber of a group gathering
duge dodble stars using nkr micrometers and CCD mneras. His
group wcdd like to expand into photometric observations of
cxmihations. He requested instruction on reducing multiple
obsmmtions to determine the double stars' true separation and
position angles. The following (provided by Joan and David
lkuibm) is being =t to him:

The easiest way is to do a gr&phical solutiW as Shown in
the figure Plot the observations with the axes centened on the
µiimry. The vector separations (lines a, and a,) are plotted at their
tuigks Nm the North Lines are perpendicular to the obed
locations of the secondary ('b, and b,). Those perpendicular lines
inhajsect at H true location ofthe secondary. The angula' sepa'ation
8¶Kl &e positicm angle can be measured fituin the plot. In the figum,
these &m line c and angle %.

If computation is wore desirable than plotting and
rneasuring, the values for c and a, can also be determined fhnn the
geometric relationships. The two triangles formed by a,, a,, b,, b,,
and c me right triangles. The values for a, and a,, and their position
angles a, and a, are known. The line d joining the vertices of the
perpendiculars is found fironi the law of cosines,

I) d' = a,' + a,' - 2a,a, cos(a, - a,)

The angles B, and B, farmed by lines a, and d, and a, and d can be
found hurn the law of sines,

2) d/[sin(«, -a,)] = a,/sin p, = a,/sin j3,

The mgles fortbetriangk fanned by (L b,, and b, are found hmn the
fact that the sum of the angles in the triangle is n, and the
papmdicukrs form right triangles. Then the angle y is equal to the
sum oig, md fj,. This is Hum (n/2 - p,) " (n/2- f3j " y = "? O'

3)y=B,"13,

Since the angles in this triangle are now knowIL sides b, and
b, can be determined Horn the law of sines

4) d/sin y = b,/sin(n/2 - f3,) = b,/sin(n/2 - BJ

The separatiW c, is then found hum the right triangle equation

5) C' = a,' + b,'

Tbeequation for the other right trimgkC' = 8,' "b,' canbeused to

check cm the computations.

Thepcdtion mgk, a,. can be cxmputed bynndi% 'be ·ngk a, -%
Huii1

6) tan (a, - Cl,) = b,/a,

The value for tan (a, - a,), b,/a, can be used as 8 check on the
computaUns.

ThetwoobservatioQs must be at appmciably diffamt angles a, and
a,. If the angles 8ie vay near!y the sme, tbm the she of tbe
difference will be nearly zero, and equation 2 becomes in
detennined.

. .p 0
· p 0

.
P
0

:i
Secondary P] "q i

; Star " :
.i % i

: .. .· P
, .

.
, .

.
. .

.
· 0
¢ 0
g ·

! d ;
.: b, C :

p 0
.

· 0
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· 0
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i r ' u, «L-~ :
i Primary Star !

Tbefirst SAO 138009 in the last article's table, in or
6(8), should be SAO 138004.i
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Table 1. New Double Stars

SAO J¢ N Kagl Mag2 prjsep p.a. Date Di8coverer
76259 p v 7.6 8.8 15.5 114.0 71NOvO4 Bartholdi
76804 p V 7.9 10.2 40.1 69.0 9OjanO5 Richichi
76841 p V 7.6 10.1 82.0 94.0 88Dec22 Richichi
77310 P v 6.5 8.3 147.0 274.7 85Mch03 Schmidtke
77977 p v 8.2 10.7 64.3 76.0 93FebO3 Richichi
78514 P V 8.8 9.4 40.4 304.0 92Nov14 Richichi
79241 P V 6.8 7.6 71.4 181.4 86Kay20 Schmidtke
79797 P V 9.4 11.0 15.0 100.0 71May10 Dunham
79940 P V 5.9 10.0 440.0 110.0 83Mch24 Schneider
80317 P V 8.3 10.6 44.1 98.7 82Apr30 Petemon
80327 P V 8.4 9.7 32-6.0 104.6 82Apr30 Petemon
80361 P V 7.2 9.1 18.1 102.1 82Apr30 Peter8on
80497 P V 8.7 9.8 6.1 143.4 83Apr21 Schneider
80527 P V 8.6 9.5 13.2 180.2 83Apr21 Schneider
93059 P V 6.9 8.5 6.1 298.5 79SeplO Evans
93070 P X 9.7 10.3 6.0 327.7 77OctOl Africano
93913 P V 7.6 10.6 182.0 108.8 81Sep20 Radick & Lien
94002 P V 7.0 7.0 2718.0 2§18.6 81Nov13 Blow
98010 P V 6.7 10.1 172.0 255.7 81Dec15 Peter8on
98711 P V 9.0 10.1 250.0 310.6 83May18 Evan8
109269 P V 7.2 8.4 13.0 282.0 72DecO2 Dunham
109552 P X 7.7 11.2 37.9 98.3 83Nov16 Evans
118764 P V 5.8 6.6 44.6 0.0 89May15 Guhl
119227 P V 7.9 12.8 32.0 63.8 83jun21 Schneider
146043 P V 8.4 9.6 10.0 139.0 72Octl8 Radick & Lien
146395 P V 9.4 11. 25.2 21.3 79SepO6 Evarw
157548 P V 9.2 10.5 554.0 290.0 72jun21 Dunham
161229 P V 9.6 10.6 50.0 296.0 78Apr27 Radick & Lien
162049 p V 6.7 10.2 84.4 64.9 79Oct27 Radick & Lien
164061 p v 6.8 8.2 429.0 77.0 8ODec12 Radick & Lien
186917 P X 9.2 9.5 115.0 243.0 72Jul24 Dunham

P X 9.9 10.6 480.0 101.4 81Oct16 Blow
p X 9.0 10.8 774.0 217.0 78Nov02 Edward8
P X 9.2 14.2 88.0 98.0 91jan27 Richichi

Notes

1

2
3
4

Table 2. Double Stars with New Observations

SAO
76140
76155
76236
77647

m N Magi Mag2 prjsep p.a.
p V 4.6 6.1 10.0 0.0
P V '4.4 5.4 1.3 69.0
P V 7.3 7.4 1.6 134.0
P V 7.1 9.1 20.9 103.0

Date Di8coverer
69AugO7 Evans
71SeplO Eitter
71NOv05 Bartholdi

7

Noto:
1. 75 Leo
2. BD +15" 0564
3. BD + 18° 0901
4. BD +25° 1250
5. 19 Tau
6. 20 Tau
7. Richichi observed 29AprO8
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Online Astronomy
Rex I.. Easton

In this column I plan to present new and interesting sources for

astnooomy that are fiurn the digital world of qberspace. I wiU be
givingjm new world wide web (WWW) sites, file transfer protocol
(FTP) sites, gopher sites, Usenet news groups, and email In8iling
lists. Them are so many sources and they change so often that this
cohunn will tieed to be a collaborative eWort by us all. Send me any
of the above mentioned that you have found and I will put
them in. My first sounce is a calendar that I =ently found on the
WWW. This is something that I have been kxking for for a long
time. It lists phenomena and space missions by month for the next
12 months. It also has a listing of historical events for the current
month. The URL is http:/hiewpMuctsjpl.nasa.gov/
cakndar/calendar.html. It's titled »ce£dMUjPL). i

Asteroidd Occultations in September and October
Diwid W. Dunham

datasets for 1996 planetary and asteroidal occultations weir
finally completed in early August. Iapologize for being so late

with these dat& needed for IOTA's local circumstanoe predictions,
but at ktst we are a little ahead ofwh= we were a year ago with the
1995 pnedictions. We promise to do better far 1997.

The local circumstance predictions, which by now have
been distributed to IOTA members by the graze cornputors, are in
the same formM as those for 1995. All events predicted by Edwin
GofTn are includdl rather than just those using the IOTA criteria
described in ON 6 (4), p. 76 (Sept. 1994). An ·sterisk (*) or minus
sign (-) appears between the date and the name of the occulting
dYect iftbe evait rneets the IOTA criteria. The minus sign indicates
diatt tbe=ofthe~ will miss the star by more than 1:2 so that
an occultatiom even by a possible satellite of the object (if it's an
asteroid), is unlikely. Observers are encouraged to monitor the *
events that occur under reasonable conditions at their locaticm.
Ahbough tbe nominal predictions for recent events have been rather
better than in die past, thanks mainly to the improved PPM positbns
and to updated orbital clements for many asteroids, you should
monitor these events even if the expected path is several hundred
kilometers away, since there can still be astrornetric enur for the
main event and secondary occultations by an asteroidal satellite is
possible. To independently connml observations of the lam,
observers are encouraged to watch from two stations about a km
apart.

Edwin GoRin's charts have been distributed to North
American observ«s cnly fix those events meeting the IOTA criteria,
and for events involving major planets, which are asterisked otijy if
the occulted star is brighter than mag. 8.5. Bl950 and J20OO

ofall of the star8 at least through October, were given in a
list &tnbined with the predictions. The list of the end-of-l996 non-
&sberiSked events will appear in the next issue. Ifyou want to monitor
Inauy dtbe events that do not meet the IOTA criteria, you may want
bnequest tlk' special supplement that includes these events 6rorn the
McManum but tbe chances of actually seeing an occultation during
these events is very mall.

Some of the events use updated orbital informatioIL so the
distance given in yolK predictions might not agnee with the charts for
1996 that were distributed last year. Usually, the difTerences are
small and not noticeable. When the list of events is publiShed in the
next ON,you can tell ifan orbit has beeri updated by ccmparing the
ephemeris source with that given cm yow chart. For several evenL%
to be documented next tinie, such as the Oct. 29th oocultation by
(243) I4 acode of H means that the star position has been updated
with recait observatiotis made with the Carlsberg Automatic
Meridian Circle (CAMC) on La Pahna, Canary Islands, and should
be accurate to alxm O:i, betterthan most asteroid ephemerides. This
is usually not the if the star DM/ID no. stans with LI to L5
(Lick number), which case, the star position is usually hum a Lick
Observakxy~ iud is accurate to about 0:3, similar to those for
PPM stars.

In addition to the CAMC star position update, Martin
Federspiel in Switzerland has also updated the orbits of 24 Tbemis
and 52 Europa using CAMC data for those asteroids for the
occultatians on Sept. lOth and Nov. 5th, respectivejy, and these
updateswere included in the IOTA database in thne for distribution
to the others for computing local circmistance predictions. He has
also more recently similarjy improved the orbits of 66 Mai4 74

243 I& and 39 Laetitia for occultaticms by those objects cm
Sqpt 1 I, Nov. 9, Oct 29, and Dec. 28, respectively, but those were
too late to be included in the IOTA 1996 asteroidd occultaticm
database. Except for the Dec. 28th event these also include CAMC
updates to the target star positions, so these updates &houkl be
accurate tDO:l5 or so. Federspiel's maps shom the updated paths
fordie Maia and Galatea events ale shown here, and they supersede
the IOTA pnedicticn for tbege evai& Corrections for the other events
will be published in the next ON.

Some of the occultations, IliOSt meeting IOTA's criteriZ
were found by Isao Sato in Japan and were not in E. Goflin's charts
distributed late last year.

Regimal maps showing the paths of asteroidal occdtaticm
aM & S. lhnit of cme occuhaUoo by Venus, are given here showing
IOTA's nominal paths for events that occur in September and
October, and that meet tbe IOTA criteria. Lines across the paths
mark I minute intervals; mjmise (MR) and mt (Ms) lines are
alsopbtted POis adeither at low altitude (A) atxjve the horizcm or
in bright twilight or sunlight (S). One evenl involving Boliviana OIl
Oct. 15, meets the IOTA criteria but is not on the map due to a
computational difficulty with the almost due north-south path. If
space gets too tight for this issue, the mgional map for Europe and
Africa might be omitted 1=, since none of the paths pass over, or
even close to, Europe or southern Ahica (the main areas with ON
subscribers on that map), with the exception of the Hermione
occultatian of September 3(ML which is the subject of a separate
article, including its own map.

Two errors need to be corrected in the 1996 Planetary
CkxMtatian Supplement to ON distributed last year. On P%e 2. line
ll, "secmd half" Should read "first half". On p. 4, the SAO number
oftbe starooculted by (400) Ducrosa on Aug. 28 should be 210594.

The 1996 asteroidal occultations, at least those for
November and December, will be documented more thoroughly in
the next issue. Some information about individual events during
August (past) through October are given below; I thank Wayne
Warren for providing the latest information about the double stars:
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Ay&jSLQQmqi The star is ADS 10685, but the B
ccxnpmait is ody mag. 13.0 and 16:5 aw8y in P.A. 286:7, and will
probably not be occulted.

sebAjkg!& The star is ¢ Aquarii = ZC 3428.
Sgbmumka; The occulted dar, SAO 77313, is 8 double

Aar. ADS 4200. Separate predictions are given for the two
components, A (mag. 7.2) and B (mag. 7.8). They are currently
separated by 4:02 away in P.A. 272°. The nominal predicted path
kr the A cxjmNnellt misses the Earth's surface by about O:S to the
[kyUl ud ttE pdh for the B component is expected to cross Siberia.

s£RLILmmm£ug£; The star is HR 8360 with
SpocUal 'yyµ K2III.

QmstAjkm£i The star is ZC 35, which happens to be
Uk b!r®Nkst star oociikd during the total lmar eclipse of September
26-27 described elsewhere in this issue.

skuLsauaE m Aar isADS 701. Separate predictions
are givai for the two components, each mag. 8.1 and separated by
0" 17 away in PA. 156". Since Gunila's mgubtr diameter will be
ttxxit 0:04, only ane component will be occulted by the asteroid at
· tune, and the magnitude drop that will be seen will be ody 0.7
(mce the Aatrsi are Kx) close to resolve directly), rather than the larger
doc given in the predictions.

SkU2jBa: This asteroid is of special interest due to its
DaQj'L disocwcnedbytbe Galileo spacecraft. The path shiRs

considerabjy to the north into the central U.S.A., as shown on the
WeMem HcmiSphere regional niap in this issue (so this supcroedes
tbe southern path given cm my map in the February issue of Sky &
Td~pe). A fiirthcr updwte by Mmin Federspiel dso using 9oerc
CAMC observ~ofthe asteroid will be put OKl IOTA's asteroiddl
occuhuioQ Web sib and will also be mckbded in w oext on. i
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date: 1996 11 9 time: 16 46 47.UT; d=3.20', PW=352.11deg, pi=3.72', mu=58.56'/h
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IOTA's Mission
The International Occultation Timing Association was established to encourage and facilitate the observation of
occuhations and eclipses. It provides predictions for grazing occultations of stars by the Moon and predictions for
occultations of stars by asteroids and planets, information on observing equipment and techniques, and reports to
tbe members of observations made.

The Offices
President ............................................................................................................................................................
Executive Vice President . . . . . . . . . . . . . . . . . .
Executive Secretary ..................................................................................................................................................
Secretary & Treasurer ...........................................................................................................................................
Vice President for Grazing Occultation Services
Vice President for Planetary Occultation Services
Vice President for Lunar Occultation Services . .
Editor for Occultation Newsletter . . . . . . . . . . .
IOTA/ES Section President . . . . . . . . . . . . . . . .
IOTA/ES Secretary
IOTA/ES TreaAlrer
IOTA/ES Research & Development . . . . . . . . . ,
IOTA/ES Public Relations . . . . . . . . . . . . . . . . .

and OfHcers of IOTA
. . . . . . . . . . . . . . . . . David W. Dunhalrl Dunham@erols.com
. . . . . . . . . . . Paul Maley, PMM¢jscdo6@jsenic.jsc.nasa.gov
. . . . . . . . . . . . . . . . . . . . . . . Rocky Harper, Rocky@tenet.edu
. . . . Craig A. and Terri A. McManus, I.O.T.A.@mcimaiLcom
. . . Richard P. Wilds, DarkMatta-abHART@worldnet.attmet

. . . . . Jim Stamrrl JimStamm@azt«.asu.du
. . . . . . . . . . . , . Kent Okasaki, KentO@hpc1gm.hpl.hp.com

. . . . . . . . . . . . . . Rex L. EastolL SkyGazer@smartnet.net
. . . . . Hans-joachim Bode, Bode@kphunix.han.de

. . . . . . Eberhard Bredner
....................................................................................................................................................................................... Alfons Gabel

. . . . . Wolfgang Beisker, Beisker@gsf.de
. . . . . . Eberhard Riedel, 10075635lO@compuserve.com

IOTA Online
The Occultation Information Line at 301-474-4945 is maintained by David and Joan Dunham. Messages may also
be left at that number. When updates become available for asteroidal occultations in the central U.S.A., the
information can also be obtained Hom either 708-259-2376 (Chicago, IL) or 713-488-6871 (Houston, TX). The
IOTA WWW Home Pages are at http://www.skymet/-Nbinson/iotandmhtm for lunar occultations and eclipses
(maintained by Walt Robinson) and http://wwwmnouidi«.com/ioWspksh.htm for asteroidal occultations
(maintained by Jim Stamm).

Observas Fom Europe and the British Ides should join the European Service (IOTA/ES), sending a Eurocheck for
DM 40,00 to the account IOTALES; Bartold-Knaust Strasse 8; D-30459 Hannover, Germany; Postgiro Hannover
555 829-303; bank-code-number (Bankleitzahl) 250 100 30. German members should give IOTA/ES an
"authorization for collection" or 'Finzugs-Emaechtigung" to their bank account. Please contact the secretary for
a blank form. Full membership in IOTA/ES includes the supplement for European observers (total and grazing
occultations) and minor planet occultation data, including last-minute predictions, when available. The addresses
for IOTA/ES are:

Eberhard Bredner
Ginsterweg 14
D-59229 Ahlen 4 (Dolberg)
Germany
Phone: 49-2388-3658 (in Germany 0-2388-3658)
Fax: 49-2381-36770 (in Germany 0-2381-36770)

Hans-joachim Bode
Bartold-Knaust-Str. 8
D-30459 Hannover 91
Germany
Phone: 49-511-424696 (in Germany 0-511-424696)
Fax: 49-511-233112 (in Germany 0-511-233112)
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