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GRAZING OCCULTATIONS, LUNAR ECLIPSE SEP. 27, 1996
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and organized by Claudio Costa in laly. Please send information
about any expedition plans cither to me or to Rob Robinson (¢-mail
Robinson@'solar.sky.unet). and we'll get them posted on 10TA’s lunar
occultation Web site. 1

GRAZING OCCULTATIONS, LUNAR ECLIPSE 1996 SEP 27

NO. USNO SAOPPM D MAG %SNL L W.U.T. LONG LAT
h m

1 2C 24 109078 6.9 73E S 1 30.6 40° 11°
2 ZC 26 10%084 7.0 72E S 1 31.1 54 16
3 2C 19 109048 7.8 €8BE S 1 32.8 -10 -30
4 X 136 109039V 7.8 66E S 1 33.8 -33 18
5 X 216 109073 8.9 69E S 1 33.8 41 46

6 X 226 109080 8.9 69E S 1 34.2 50 44
7 2¢ 32 109101 7.3 59E s 1 37.9 109 -18
§ X 211 10%068 9.0 2E S 1 39.0 30 27
9 X 279 109104 9.2 54E S 1 44.7 98 -15
10 X 169 P143229 9.4 71E S 1 53.1 -8 21
11 X 288 P143331 9.6 40E S 1 57.2 96 -6
12 2Cc 35 109119 6.4 22Es 2 2.7 117 -4
13 X 301 109117X 8.0 198 s 2 5.5 115 18
14 X32480 P143322 9.9 57E S 2 8.0 74 -12
15 X 237 p143286 10.0 71E S 2 10.1 39 -13
16 X 222 pP143276 10.2 73E S 2 10.6 27 18
17 X32464 P1432%6 10.0 70E S 2 10.9 48 31
18 X 198 P143252 10.0 73E S 2 11.0 10 -6
19 X 189 P143243 10.0 73E s 2 11.3 3 7
20 2C 26 109084 7.0 10E N 2 11.8 74 62
21 X 193 P143247 10.0 72E s 2 12.1 0 31
22 zc 32 109101 7.3 SE N 2 12.7 94 19
23 X 286 P143330 10.0 21E 5 2 12.8 92 -28
24 2C 24 109078 6.9 SE N 2 13.4 45 53
25 X 159 109047 8.1 BE N 2 13.8 -8 -6
26 2C 19 109048 7.8 S8E N 2 13.9 -7 8
27 X 282 109106 8.6 7B S 2 14.5 112 -45
28 X 290 109109 8.9 JE N 2 14.9 117 -17
29 X 282 109106 8.6 10E N 2 15.2 100 -11
30 X 206 103065A 8.6 S8E N 2 16.3 26 -49
31 X 171 109053 8.8 B8E N 2 16.5 -3 -27
32 X 263 109092 8.5 S8E N 2 16.9 79 -30
33 X 292 P143335P 9.9 1E S 2 19.0 113 -42
34 ¥32490 P143336 10.0 1E s 2 19.3 112 -42
35 X 298 109115 9.4 OE S 2 20.7 114 -40
36 X 324 P143363 10.0 OE s 2 24.8 119 11
37 X 290 109108 8.9 OE S 2 2%9.2 112 -50
38 X 279 109104 9.2 10E N 2 39.9 84 26
39 2C 35 109119 6.4 OE N 2 39.9 126 35
40 X 326 109131 9.1 QE S 2 47.0 122 -33
41 X 350 109142X 7.9 OE S 3 1.8 130 14
42 X 352 109144 8.4 12E s 3 40.2 136 51

The Occultation of & Tauri by (121) Hermione
David W. Dunham

On September 30th, the 217 km asteroid (121) Hermione
will occult 4.3-mag. & Tauri = ZC 658 = SAO 93923 = PPM
119872, spectral type A2. This is the brightest star occulted by a
large (greater than 200 km in 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 Goffin’s chart for this
unusual cvent is reproduced here since few ON readers will have
seen it previously.

Normally, this would be an casy naked-cyc cvent in an area
with low light pollution. But thc 84% sunlit waning Moon will be
only 12° from the I lyades and the altitude above the horizon will be
relatively low along the path, so binoculars or opcra glasses will be
needed to reliably time this occultation. But cven many who are not
amateur astronomers have such optical aid that could be used to
observe this event, so it would be worthwhile for astronomers in the
region of possible visibility of this occultation to publicize this event
in the science sections of newspapers and news magazines. In
January 1991, Dr. Wang Sichao at Purplkc 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
error by over 0”5 (about 700 km on the ground), only 4 of them saw
the actual occultation. The success of the Hermione effort, and the
resolution of detail of Hermione’s outline, will depend on the largest
possible number of observers. Simple timing techniques need to be
described, as well as all-sky charts showing the Moon, 1st magnitude
stars and planets, 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 bard radio broadcast, if someone 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 frequencies of 5 or 10 megahertz.
Some suitable material for local use will be prepared when I get a
chance, and can be obtained upon request to me at
David_Dunham@jhuapl.edu; 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
Goffin’s nominal path, including its center, 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 172 from 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 shift
values from the nominal path at 0”1 intervals from 0?3 west (074
wcst misscs the Earth’s surfacc) to 172 cast, and the timc of closcst
approach of the asteroid to the star is shown at 10 minute intervals of
Universal Time. There could also be an error in the time of the event,
so observers should watch for a 15 minute period (even more could
be uscful) centered on the time of closest approach for their position,
and should be especially attentive for an occultation within =4
minules of the predicted closest approach. The map shows the
locations of major cities and observatories in India, Russia, and other
F.S.U. countries (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. These
locations are listed in the table; in many cases, only the first letier 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 compogent is 175
away and is expected to be occultcd aleng the path shown extending
from the Bay of Bengal to Siberia, passing just west of Irkutsk. But
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since the 4.3 mag. primary would remain visible in case of an
occultation, there would be only a few percent drop in brightness of
the star. making observation 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
component will remain visible, so there would appear to be a drop in
brightness of “only” a little more 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
unencumbered by the usually overwhelming light of A. There is also
an 8.5 mag. C component about 10” away, but its occultation path is
expected to miss the Earth’s surface a short distance above eastern
Europe.

With such a large difference in brightness between the star
and Hermione, effective astrometry for this event will be extremely
difficult, especially with CCD equipment. At least, with the slow
motion, the objects will appear in the same CCD field for more than
a week before the event, possibly before moonlight might interfere,
so astrometrists might have time to try spot filters, diffraction
gratings, or other devices to form measurable images of beth objects.
Perhaps the best chance will be observations now planned with the
Carlsberg Awtomatic Meridian Circle (CAMC); similar observations
for previous events have resulted in predictions within 071 of the
truth, to about a path width in this case. But with moonlight
interference during the few days before the occultation and the
objects crossmg the meridian in twilight up to two weeks or less
before the event, there will not be very many nights when
observations can be made so success is far from guaranteed. 1

1996 Lunar Occultations of Nova Sagittari
David W. Dunham and Mitsuru Séma

he recently discovered Nova Sagittarii 1996, reported at mag.

10.6 in JAU Circular 6443, is undergoing a series of lunar
occultations. High-speed photoelectric or CCD observations of these
occultations in two or more colors might be useful for studies of the
nova; as far as | know, an occultation of a nova has never been
recorded. S6ma has computed details of the occultations at the
National Astronomical Observatory in Mitaka, Japan. Dr. Soma's
maps showing the regions of visibility of the 1996 occultations are on
the next page. The location of the sunset terminator is only
spproximate. The area where the event occurs after sunset is on the
eastern sides of the maps, the region becoming smaller later in the
year as the lunar percent sunlit decreases. The series will continue
through 1997, with events during the first half of the year occurring
during the waning phases (with emersions on the lunar dark limb). In
IAU Circular 6450 (Aug. 14), the J2000 position of the nova is given
as R A. 18h 23m 42.501s, Dec. -18° 07’ 14780. Unfortunately, its
magnitude on Ang. 14th was reported as 12.2, so it is fading, and the
occultations described below are likely to be observable only with
large telescopcs at professional observatories, unless the nova
unexpectedly brightens.

In Dr. SGma's predictions below, the times and
circumstances of the star’s disappearance on 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 from the Moon's
center). The a and b factors are the linear changes in the event time

relative to a change in the observer's position in longitude (positive
eastward) and latitude, respectively, from the station. Predictions for
other stations can be obtained upon request to Dr. S6ma, e-mail
Somsmt@cc.nao.ac.jp. The times may be m error by several seconds
since the lunar profile has not been taken into account; predictions
including the effect of the profile will be available soon. All events
below are immersions (disappearances), except at Brasilia on Sep.
21, where the event is a grazing occultation; multiple occultations of
the star by lunar mountains could occur any time within +3 minntes
of the given time.

Ang. 24, Moon 77% sunlit, PACEL 271.1

31
]

Stations orc P.A. alt. alt a b
h m s o o o /o m/o
Capa Town, So.Africa 16 48 55 164.3 57.4 -6.3 0.5 -8.4
Sutharland, S.Africa 16 42 S5 148.5 58.5 -6.6 1.2 -4.4
Hartebeespoort,S.Af. 16 36 3 113.0 64.9 -10.5 2.0 -1.6
Colomio, Sri Lanka 18 55 30 23.6 24.7 -72.0 -0.2 3.0
Pottuvil, 8ri Lanka 18 55 7 27.8 23.1 -71.6 -0.1 2.5
Lesbang, Java, Indon. 18 54 2 115.2 3.5 -5%.3 0.3 -0.6
Sep. 21, Moon 57% sunlit, PACEL 268.1 Star Sun
Stations urc P.A. alt. alt. a b
h m s o o o m/o wm/o
Quito, Ecuadox 1 820 43.6 61.3 -30.6 2.0 2.5
Merica, Venezuela 151 2 5.8 41.3 -48.0 -1.1 7.7
Caracas, Venezuela 159 6 3.7 35.4 -53.3 -1.7 8.2
La Pax, Bolivia 120 51 116.1 S55.2 -42.2 2.5 -0.9
Tarija, Bolivia 143 5 154.4 47.2 -48.5 4.5 -7.2
Brasilia, DF, Brazil 214 5 168.9 23.4 -70.5 --- ---
Teira do Santana,Br 2 18 54 166.7 13.0 -78.2 14.8-37.3
Fortaleza, Brazil 15951 110.1 14.6 -82.8 0.8 -0.6
Recife, Brazil 2 758 1%.6 10.6 -82.6 1.1 -2.0

Oct. 18, 7h U.T., Moon 33% sunlit

(This ococultation oocurs in the central Pacific Ocean south
of Hawaii wh th are no k cbservatories, so no
predictions are listed)

Nov. 14, Moon 14% sunlit, PACBL 262.0 Star Sun
Stations TUze P.A. alt. alt. a b
h mn s o L3 ) m/o m/fo
Pottuvil, Sri Lanka

13 41 34 359.8 21.0 -22.3 -3.0 9.9

Lembang, Java, Indon. 13 23 46 101.9 5.3 -37.0 0.2 -0.1
Dac. 11, Moon 2% sunlit, PACBL 230.6 Star Sun

Stations orc P.A. alt. alt. a b

b mn s o ° ° m/o m/o

Brasilia, D¥?, Braxzil 21 32 40 100.0 13.8 -0.3 0.4 0.2

Sao Paolo, Brazil 21 35 12 132.3 14.0 1.4 0.8 -0.9

Belo Hozxizonte, Brxz. 21 34 43 120.4 10.8 -2.4 0.5 -0.4

Rio de Janeiro, Brz. 21 37 6 134.7 10.4 -2.2 0.7 -1.0

Teira de Santana,Br. 21 35 22 99.1 3.9 -10.2 0.1 0.1

Fortaleza, Brazil 21 38 28 71.2 0.1 -15.0 -0.2 0.6

Notes from the Secretary and Treasurer
Craig A. & Terri A. McManus

e are hoping that with the new publication schedule of the
Occultation Newsletter we can stabilize the finances and
renewals of IOTA. We are not in any financial trouble. However,
we still bave the Occultation Manual to produce for all members but
we should be able to handle that and all the normal business needed.
A note to our non-United States members: if you send us a
check or money order NOT drawn on a US bank, it is costing IOTA
$8.00 US to process EACH check or money order through the banks
here in Topeka. We have lower costs for Master Card and VISA,
though these are still fairly high. We may need to start sending back
any renewals that are not drawn on US banks. We are sorry for the
inconvenience but we cannot afford to lose 25% of those dues to
bank fees.
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