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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
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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 '

, 2? g a g % 2 is # 28 g a 28 29 28
CJ rq q <5 e·q ·et m rq ~ v'j ·er m m m

0 ~ V ~ ~

~ P K 0 0

* 2 = 'D C4 \O m = 'D a 2 * Tr O = =
'C 'D 'D 'D r- — — rn — G© * C©

% m 'V "! r m q 'Q " q m " q q q
Z \O e m r- m ~ r- d 'D 'D a ± % %

Or n ~ m ~ c'j rn qq « 'O ~ cq c4 cq
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k 53 {2 : * R # G * E 2 3 X X X
~ % n vD = ~ VJ = 0\ 'D ¢7' = 'D 'D 'vO
4n ~ ~ ~ ~m
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> Qm > > > >3 % vn a eq ~ n q\ en ± * 0\ cq 4n V'j V'j
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