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For subiscriptinn purposes, this is the
fourth and 11aal as5ue ! T9JK

ookt e 15 S1ssue, or R year
{4 dssues) “noluding first class su--
face marling, and air mgi) to Mexicn
Air maii iz extrg outside the U5 A,
fanada, and Mexicn: $1.20/year in the
Americdas as far south as Colompias

1. 68/ verar elsewhere. Back issues also
are priced at $1/3ssue. Please see the
masthead tor ordering address .

19TA membership, subscriptian includ-
ed, 15 $7/year for residents of North
America (inciuding Mexicn! and $9/year
for athers, tu cover costs of overseas
air mail,  Furupean (eaciuding Spain
and Portugall and 1. ¥, observers
should jJoin TOTASLS, sending DM 10G.--
to Mans .. Botde, Bartold-¥naust Str

6, 3 Hannover 91, German Federal
Republtc.  Spanish, Potuguese, and
Latin American pccultation observers
may have free membership tn I)TA/LAS,
including dccultation Newslette: en
pspanet, contact Sr. Francisco Diean
b, Ixpantenca Z6ebis, Real de los
Heyes, Loyoacan, Mexico, DB.F., Mexirc.

IDTA NEWS
Navid W. Dunham

The total solar eclipse of February 26
iv currently the hiygest item on
TGTA'< agenda. Information about
T0TA"s project for obtaining observa-
tizns of ?nd and 3rd contact timings,
and twmings ¢f ther Baily's phenome-
na, is given on p. 5 of the last is-
sug; on paqes 1072 and 103 of the Janu-
ary Assue of Sky and Telescope: and in
an article entitied "Folipse Maps Off
un o b oof the 1978 Dacember issue of
Astru-Drirectary News (Gat) Publaca-
tions, ferontal, Richard Linkletter
has prepared much useful information
aboyut the project and has done muck to
encuurasge and organize ab<ervations
from Washington and Uregon, Paul Asmus
15 providing IQTA's service of supply-
g coptes of 1:260,000 maps showing
the predicted path edges to those who
send him a self-addressed stamped en-
velope and extra stamps for duplica-
tior and handling. He 15 also working
witt »prth Straft and me to prepare a
special mailing tn 150 high schools,
50 newspapers, and 43 television <ta-
thons in cities and towns very close
to the path edges, in order to encour -
age useful observations {n these are-

an. Some of thiy material, especialiy
a Dyt of the plang ang addee,ses of
several TOTA memhers whn are leading
path-edye exnsdttines for cpordaination
Gt observationy ‘n varigis areas, has
been sent Sseparalely to e subseribers
whi Tive in the western half of Canada
and 'n rthe western and narth-central
U.S AL 1t thys informetion has not
been sent to you, and you are inter-
ested in observing the eclipse from
near the path edine, telephnne me at
307, 98E-098Y . Ty pew addresses
should he moted: Pant Sumygn, 4655 S
Jang St Morrisun, {0 25365, phone
302, 978-0321. and Berton Slevens,
V10 L Kanafashker, Robling Meadows
1L 0308, phone 312, 259 2107 Pay
ments, chanae of addrews, and ather
[GTA businews <hould be went Lo TOIA'S
post office box in Tinley Park, as
given 'a the mas®head

The occultation by Melpomene, 1nclud-
tng the prediction phases, the data
coiiection and organization, analysis,
ang continuing preparation of a jour-
nal publicaticn of the resylts, has
consumed a great deal of my time, dur.
ing a perind when the upcomineg solar
ecirpse had already areatly nverex-
tended my schedule. 1 hope tn mave the
most of INTA's cantributtion, past and
future, at a maior conference about
asternids tg be held in Tocson, A7, in
early March. Professional interest in
satellites of auvtergids is increasing
rapidly. Conseqguently, | am making 4
major effort to have the Melpomene re-
sults, and asteroidal occultatiom pre-
diction data for 1979, inm as final a
form as possible by the end of this
month. This has completely disrupted
most of my other [0TA-related work,
especially that connected with lunar
ncrultations, nverdue projects are be-
ing postponed even further, This un-
derscores the rontinying vulnerability
of my occultation work, as lang as it
has no official support and relatively
Tittle tocal nelyp.

Hardest byt haye heen the extended-
coverage total cocultation predic
tinng . Most of the K-catalog stars are
included in USNI's X-catalog, but as
has heen mentioned previnusly. a few
hundred ¥ stars are not In the X-cata-
1og. The prediction data for the J-
catalog for 14979 have errars which
need to be corrected, and a new cata
Tog i needed toodinclude the 1973 sep-
tember € lunar e#clipse star freld and
Southern Actreagraphic Catalog project
data for the -9 zone, which are now

availahle, Since t won't be possible
even to begin the catalog work nti!
myd-March, the exterded-Loverane pre-
dictions for 1979 likely will not be
distributed until Apral or ever May,
Thiy medans that we wil] miss the March
4th Hyades passage whioh 1y wo fayora-
ble for Morth America, the Maech 13
deep partial lurar eclipwe 1m0 the
tastern Hemisphere, and the favorahle
rarthern Milky Way pac.ayge in earls
Aprit. Disappeargnies <111l ran pe
tined during the-s events without the
atd of predictionrs, and postd-ctrgns
can be computed to help with the iden-
tification of any non-X-cataieg wtars
whose oocultations are 1imed

There yo a substantial amount of in-
formatton about new double stars from
various sources, but puhlication of a1t
will have to walt for a future 1ssue
at co.n., to be distributed in late
March ar Aprit. An article on qgrazes
is long overdue, but it alsc will be
delayed. The 1977 total occultation
tally, and the index for a.x., volume
1. probably will not be prepared untd
after April, after the more urgent
items mentioned above are handled.
Some of the v, index material being
presiared by others t111 has not been
received. [f yau are working on this,
please try to send 1t in by early Ap-
rit, or if this appears not to be pos-
sible, let me know a5 <oon as possible
~0 that another volunteer ¢an he found
for the task.

David Herald repcrts tnat the Southern
Astrographic Catalog project s virtu-
ally complete. The task of keypunching
the data is progressing satisfactor:-
1y, and Robert Clyde has been doing a
good job of proofreading 'ists of the
keypunched data. Wayne Warren has re-
ceived the Algiers zune of the Axtro-
qraphic Cataleqg on magnetic tape from
the Stellar Data Center 1n Strashonrg,
France. A< time permits, he and 1 w1l
work on the A.C. data, to soontually
form a vast, comprehen.tve ntar @ itd
Tog suitable tur asterondal eoonlta-
tion searches, but work on the pruject
will be rather slivw, diye Lo the pregs
af other urgent duties  The Targe com-
puter runs which will be reeded mone
Tikely will have to wart until USKO
ubtans a new compiter, which probably
will pocour in April. Another task
whith will require the new compyfer s
the integration af ephemer vdes b
many mare piner plancty for whieh oy
curate orbital elements have become
avatrable during the past year



CHMOCDARGER THAN ERPECTEL,
PECEARL T GRAZE HY OISTANT SATELLITE

Tavcd AL Juntam oand Yaron Sheftoer

dn iy A Wi ar Teehaliow made g
Tramele g cheervaloang g g attemp!
0 depeove the predioiion for the gl
T9th ocegltatten of 708 mag. SAG 1440
Trby D31 Junn. the path of whron was
eraed tedd Lo L ross racthwent Atrocg o and
the pastere Mediterranean Lea, acoord-
g to the Perth 70 star poaation and
the pablished epRemnerayy for Juno, both
GF which arp conondprad nighly relig
Ble roee coow DU TAA T onne-
quertly, Jurnam was anazed tng! Jen.
hallow's data andvcated a 2V otk
shift moy1ny tho rath dowe te Beagood
and certeal At TRTA ent g tele
grac o lorge Folipan e Qe fe, askng
Fam ko ratity sther ctervers in Bra-
Zit. but neowan out of fown and dig
nat retuyrn amt read the teleg=am unti]
the aey af tor the cvent. Later, Cor
Factoe ot g emn e erear  whseh o af -
fected only o terr decianatn oal
culat-ors, snowed that the <nifr
Shoatd Pave Deep | sautto. Bat o the
corrected value turred got -

0 hd e
consydoratle forae, since 6o days De-
fore the ovent, Juno and the star woere
near oposite edaes af Fenhailow' s
plates, apoarent) A wobgragtion of
ar less) as owas oltartued for Heroulina
on June b, 1y needed ter accurate re-
sults. Bt clmgte wkves prevented Pen-
hailow from antasning plates Closer to
the fime ot the vcultaton

uordon Taylor way more fortunate, ob-
tarniey a plate at Royal Greenwion Ob-
servatory tuar oty aefare the
event, whet June wie 51 from the

star. Hin path showed a 077 4nitr
wiuth ot tae naminel prediction, which
tyrned ot fg he very accurate, and
more in line with expected accuracies
for the Ferth 70 <tarv positinn and Ju-
no ephemeris, although tre time he
predictod wan Just over twn minute
too ldte. His path crossed Israel, so
e telexed data o the Wive Dboerva-
tory there Trhey coald not spare their
awn telescope for 1t byt ey were Go-
vang to tatorm ol amateurs. Unfortu-
nately, no observations are known to
nave resulted from thiy effort.

Yaron Sheffer, a1 Wrar - Sana, lsrael,
alerted T the event hy Dunban’'- arty.
cle on orcgltations 1a the 1978 Janu-
ary dssue of Sky and Tedescope, maide
the urily knnwn nbseryvation of the oc-
caltation Obseryving ynder excel ieal
corditiors with g b.em vefractor, he
timed a 19%7 occu'tation starting at
Z3N0TTHES UTE . This gives 4 thord
lergtt of 236 km. several kiloneters
farger than tne grameter cxpected from
infrared radiometry and polarimetry,
G that the nocuitation was apparently
nearly ventral 4t Kfar-Saba four min-
ates before the main occultation, the
star drappeared for oa quarter of a
second. sheffer 1o confident that it
WAL AT oan atmospheric gffect s during
the J0-minute observation period, the
star's Tight remarned very stable, ex
cept tor the two actultations. lmmer -
sieroard emercior tor the crLcultation
of Junc appeared sharp, as would be
expected tor visual ubservations. The
timeé exspectled for a roticeshie fade
due to fresnel diffraction enhanced by

the tar's anauiar tnaneter weuld be
Few than 14 for ¢ central occulta-
tian, Pt for the oecerdary ponulta-
i ettt Arat o disappearance
AU e e e pat Ins tantane
o eyttt <oy Taatad about
B AR I tothe vecondary
ol tat o e oad b, e R, an
that bheoubearrard 0 ke Ckard for oan
ubtect pechaps 11 b in dlaneter,

Shif for soondary cocaltatien acour
et bt nnnytes betore the ocoglta-
tipn Oy June, indicating & <edaration
F2TAL e atkrt ATiRD ke in the ol ane
at the ey gt Junc's distance, This s
tae Targe ot dictance of oy watellite
trom o mianr olaae: abserved dyriag
arvattatior, Lhowtrng Char the oo gio-
ety very welbomioht be o comnletely
Leparated e the peamayy v direct
parth-fased abseryation. The abserva-
tine tor this partioalar watellite
souid he diTFica i, Since irs magni-
tude wan i chab oy oabogt 1 whiTe Gu-
nots magmiteds wan 4L ot n wnuid
be rpacandbo [o expec d Targie,
eagnber watelhitey whose direct de-
tectinn would he epasrer. The satellite
it we ] beyord the point where the at-
tracroor by Juao equalc the attractior
hy the wun, sbout 14000 ke or 171 in
s mase. Satall tes notad during
previo s g tereadal oo tartons have
b near, or less thar, thos 475
faree, o toough we can ot ke sre
simcge the Lhird domension, distance
from Bhe abneryer, o unkagwn, The Jg-
o osatelirte Tl the partbh’s moon
atd Laveral o ather A Ly ten satels
Pites, whows that the true radius of
the “gthere of infl e e 1y niol deter.
mined by the ratio Gf the attracting
Fartes, wilth are bnver sely peopor
tiged to the sgueeore of tae dictance,
bufo v cetars ned by the ratio of the
tidal forces, which are inyersely pro-
partional to the cube of the distanoe.
The trae radios of the sphere of in-
fluerce, as calculared from tne theory
af motion of toree bodies, is actually
G400 koo F17L far beyond the ob-
Ject sewen oy Sheffer, ftor Juno. The
radiu, nf the sphere ot nfiuence
changes as e distane rrom the un
varies, hot iu pever lewy than 60,06
kr, probably much greater than the
distance ot etfer's satellite. fu-
Ture asteroidal soecuttations perhaps
could be abeeryed profitably from the
gntire nigat®t e area of the earth
fasirg the srar, at 'east for very fa-
vireaf e puents,

Ea
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Maren Cavagrg, near Milan, Jtaly, aiso
watrbPed SAQ 440770, hut he was far
portl of the wouitalion path and saw
na fading of tne star. bkan. - joachim
Hode altstethinter tadtornat 1on aboyt the
#yvent to mday Luropean observers, most
Gt owhom apparent iy bad ¢ taudy skies,
ner cheirvatione of werordary occultla-
twans ar fadings havie beren recelved
fron them

BIPLLCTIY G BT “YH) MILPOME R

AN SAR TTa T DISTOVERED DURTRG

DL TATTON

Javid W Dunham

The occultation of SAD 114155 by (18)
Melpomens on December 11 was SUCCeSs-
fully trmed by tour wisuad observers
and threo paotpelect-ic stations in

the dastington-Raltunore area.
Step gyvents

Stair-
in the photoelectric rec-
arct cledacly reveat the <tar's duplic-
Ty Imoaddotion, a 5.8-50c0nd 0 g)
Lolion wae recorded ahotoeiectrical |,
At bernbank Yionce Center, ppar At
Tanta . GAL over A or sttt of he
path for the matn event.  “ho Atlanta
recorc alsn vhows steps attribytabie
to the wteilsr secondary, giving
strong evidence that & larye watellile
of Melpomene occulted the star there
Jnfortunately, tnis ard a few other
repurted secondary events have not
been confirmed by ohbservations at oth
er stations, no other stattions so far
Frasa, have bren o lose enough to the
tracks for the anservers reperting the
secandary events to have a reasonable
chanve for an occultation oy the same
satellite.  Thit underscores more than
ever the need for ohservations from
pairs of statfons a few kilometers

t. Nevertheless, the evidence from
v uccultation, as well as from Her-
rulina and e numerous fsolated ob-
servattans from other occultations,
leave: Tittie rogom to doubt the idea
that mast minor slanets have many sat-
el ten.

abserations i the ocultation by
pomene, Dowas glated to 3oin the
tkeouf tess nan 100 obuervers in
the wori1 who have seen a star occult-
s by oan asteroid. It seemed a just
rewdard for tne hard wore ! had done to
organize *nr the event loczaliy and na-
tionally, o peblicize the occulta-
tion, and < verity that what | ‘elt
to be the best predictian {indicating
fthat the eventl probably would occur ta
the Washingtor aread wae 2ctually
best. The chanoe ir the combined
light, a drop of over a magnitude, was
startiing as seen whth my Z%-um re-
flector. [ was even more amazed to no-
tire a second small drop halt a second
Tater; [ remarked that the star was
probably double. The duration for the
primary’s occultation was 125 at my
<tte near Phoenis, MO, a4 wout £5 km
nerth of Baltimore ane 5a the 0720
uorth shift line on the map on p. 8 of
the tant issue. Joan Dunnam and fred
Foporak saw an occultation lasting
st oover 144 seconds near Columbia,
M AR norett JTA member David

calTikan, us o drgrtal equipment
wrich fe desigped and as<embled after
requldar work ing hours, recorde ! a
15.96-5econd occultation with a 31-cm
retlector at Geddard Space Flignt Cen-
ter's (ptical Facflity, near Belts-
ville, MD, at CV134 north. Unfortun-
ately, the 972-cm telescope there was
nut of order. Michael A'Hearn record-
ed the event photoelectrically with a
hWl-om telestope at the tniversity of
Maryland's observatory ia College
Park, MD, at 0"139 north; this was the
tnird cecultation of a4 star by a minor
planet which he recarded during 1978
Thoma+ Van Tlandern and Richard
Sohiidt recorded the occultation pho-
toelectrically at the 1J. 5 Naval (Ob-
servatory st 07127 north.  flob Bolster
recurded the seuthernmost chord visu-
ally at 15%] from Alexandria, VA, at
317 north.  The next known observer
north of Phoenix, MO, was Emi) Vol-
check at West Chester, PA, at 026
narth; he had no occultation. Similar-
ly, Larry Junkeiman %aw no occultation
hy Melpomene at his sfte near lLady-




t the npet
e e oot Alvean

ared e Moy poreeie . Thie
1 owar T3S kg
Pdarg witel Tho megn ramates o
aboer 0 el
Levarta-es from a
voellotical shape, accord-
Tt the photuelentric cecords, are
at deast g tew Evloweters, although
the theep photoelectric chords are
rather clasely wpaced. [t oall af the
oheervations e oul those near Teium
Boa odre oonstdered, the agtline is
voughly circular with drregularities
of rearly ter kilameters . Stnce the
maonticn was B okmfseo., the visual tim-
ingn wewintd Beoacogmate to koo
Letter, Tne anservationg at Columbig,
when compared Lo tae pthers, imply 2
wory drreqular shape, with a 20-km-
doep valloy on the advancing edge of
Melanmene and a similarly high moun
tarn un the uthee <ide. Althouch 31
car act be completely ruted oul that
the obieryors may haye heen 2 tn 3
seconds late i their Cimings {(nerther
Law ettt eyents). the trend of the
athker data does tavor a large mountan
aa the reappearance side.

RTINS I i

e
MLy

vrrhan' e near | ke
Terotnan expe ted
wobier !

T cenrar of the npatn apparentiy wey
near Yy porth, with the central time
4.7 vinutes before the nominal times
shown or the map an . A of the last
incur (hereafter called simply "the
map ) Yhe northern Timit was probably
neas 07T north and the southern Timit
protably rear 0706 north. [f there fis
any cbseryver who olbserved erther an
oceultatior ar oa s, near this path,
who has apt get went me a report ot
hty ohueryalien, please 4o S0 as 00N
as possrble. Aciording to the National
Weather Servi'or and some observers,
rlouds provented abtwervation from the
path in the Midwest and Pac1fic North-
west. It may have been ciear in wWyo-
mimg, but A4s far as I know, nobody at-
tempted observation. there

The Stedlar punlicityg. There ds na
presaaas record of duplicity for this
siectral type KO otar. In the three
hatoeloctric recerds, the close seu -
pndary hutn disappeared and reappeared
opfore the primary, My disappearance
shservation is the anly knawn visual
Liming ot an event anvolving the sec-
srdary wtar. 1 was well north of the
Washingtor area, o Lhe event position
sngian were yery different at my site
tro~ those at the photoelestric sta-
tions.

A very preliminary analysis of the ob-
servations qives, an approximate sepa
ration of the secondary from the pri-
Aary of 2U04 1noa pesition angle about
00,

Avcording Lo fSitiman's photoelectric
data, the pramary was seven times as
bright as the secondary, diving am =
200 Skallman used an unfiltered 1021
shotometer. 1f the star's total magni-
tude is §.30, tne ¥-mag. determined by
Rick Binsel, the component magnitudes
woiid be £.5 and 10.6. If the asieroid
wtyoat onimym, 118 V-mag. was 9.4,
according to Binzel's data. 1f the
primary 1+ occulted, an occultation
pvent of the secondary would produce a

et Pl Ve tares
A R ITT !
EREERA v ity
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peared ot omy o e '
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tice such oan geent o dir e PN ane
hrsrrr ity ol Ma e e ewn gk |t
secondary e aunut ore feorth tne -

tensity Qb L R i e e
epnase T LR st f there
Tt oyl oenean e iy .
fvom Coddard could e i fpo-
[T . Tl el -
sonenty . whebon an Lo e
et e ey ' Pt aber-
STty Uarresionc T oo - L T Lome
Gunenl o e Yy mothas
Codsi, dn el tatlion . . PN O I
crddry Wbt s e o os o 0040 1

the primary It bowied Ee oanternsd,

e reap g 1f
Curyed é

Lo andaTy g -
b b e qbut ut the

primace ot i bl b i T val
wiat iy e second PN, e 3
Fooiway nee Loy I F AN ERTC NI Al ol
Spondn taor e cae fons o diskaree

T T B TR ) M OV R | pE
fredmar e, : 7 nors roetherly
frack edognol e g fer e inr osadh
ctation. Feace. the whocl ooyl Tor

LR o soadary G aoddi T pro-
abTy chase o the orord for the prd
mary Seen et by pear OoCombia,
strencthenirg tae Tdes of o arge
dert . ar athers tonopraphic featuro, on
Melzomene ¢ ooussed oy

Gk Tmar o Ti lewol
¢henge aboat 1oloces s before the
redppaaranee Ut i cordere s 1t ds
onty aboct L. f e e cae tn o the
primary. Jf iL iu o die G0 Pas eeappesy
ance of 4 thicd star. 30 wou.d be
about wag. 1140 vor Plerdern nntes
that a th vd star mav be @~
the [SHO pocord, Bl noise
hard o Tell. Suae Lo Lhe y
drive on o the Colerope, o 3
wa< usel, » perbaps =yl e
was ddue to farnt, uncelated star
whicn paz el ot o the Tield. Araodd
Elewoda nete tnay an ane of Ris two
plates, there 1o evodonee fna star
0t pechar, VSt may, atoot 7Y oepast of
SAD 114159 muro e of may e
alate deroact, s roweuld have
haer oo g ied oo Wit e hetore
the sy Wit A pedmary 1 vt

(LI

4 2phragm

such an o . Pia wened i oSt in
the noise of wer o guud pngraeleoiric
recned.

Cknog i e e .

Hichard bt bl gmal the most
steiving wao setectrtc recarnd ot g
weconcar, e Lbiation, acdng a 91 wm
votlector, at Vernhank cthyervatory,
Atiarty, GAL e durat an fas the oc-
cultation ot the primery orreespords
to a charn gty il AH kin, 0N tae
Vikedy assuogtion thal ot won craned
ay o satell o be of Meiaomoene. Thers ds
a turthrr aron of aboas & the miin
Argp aboul one cecerd oo ber tae disap-
pedr.ace to apout cne second before
the redppesrand e, in qeod agreement
with the <tellar secondary eyvenss ir
tae SN0 el Umireesitl o af Margyland
records. Jaerc 14 o4 wbioe S kae Tight

ctbve Pear the conter of the event, as
1f orhe sesnndary reannvearen hrietly,
St it coad e e osulh a "flash’
w1 b possaale 0F the caterlite
were g ornelencen st or o objects, cadt
nearty SLown dn dismeter o fhe prinory
star seal then be coenlted by nearly
e lons axas ot the gwe oljer o,
whole the ecnndary star would cul g
marthern patn, ooaonearing briefly in
the tap belween the Lwo oblects; see
Thie eiagras below {: noisy secondary
orcultation ip Reitwema's photoelec-
*ric record of tne May 29th occulta-
tion by Pallas ey Neve & simiiar ex-
planatian; ante also the quick double
eyents descrobed by Pese and Moltheni-
g5 oelowis The sky was aboul 5% cov-
ered with threk cirrus at the twme;
Withiaion win fortuecate to have a
brear ir the clouds for several min-
utes a-gund tae time of tne event. Byt
other cbservers in the Atianta area
ana in novthern Georgia were not so
Tucky and, due *c the clouds, obtained
no absecvatiaone which might have con-
firmed the satellite. Unlike “cloud”
events, tne level cnanges for the
Fernbanx secondary ocrultation are
snarp. The anatysis about the satel-
ltte giyer on A Circular No.o 3215
{197% Decempber 14}, where it is desig-
rated 1978 (183 1, i3 wrong because
thp stpllar compnrents were incorrect-
1y ausumed 1o be “roughly cguai in
hrightress .

o SLCONDARY
PRIMARY

Atlanta was ab about 0756 south and
tne evert was 5.5 minuies before the
nominal time of closest approach by
Melpomene, 'he star-astercid separa-
tion in the plape of the sky was 0795,
'O km, r hh Melpomene diameters. I
the sate:lite were a 45-km spherical
object, U would be akout 24 mag.
fa nter than Melpomene. This is favor-
& enough that James Chri .ty (dis-
varer of Charon) and others at USND
sre et iemptirg direct double star ob-
Sty tions {Une night in late Decem-
o, wnen che seeing was yood and the
oitude was abe 0% well short of
riration. Jey visually noticed an
clongu . teage. Trey waited for cul-
miration Lo try tc photosraph it, but
the =eeing had deteriorated by then}.
Tag satellite coule affqet the center
af Tight from Melpomene by several
nupdredtns of a second of arc. But if
the sate lite {5 a smaller coalesced
dokle obyect, if will be fainter, and
difficuit Lo detect.

f there were ary observations made
bBotween 3% south and O0U6 south on the
map wnoch neve not yel been reported,
ilease send them to me, whether posi-
“ive or nerqaitve. The south suburbs of
Memphie, TH, and the north suburbs ot
Sacramentie, A, are especially well-
situated near the path. Larry Wasser-
men reports Lhe closest currently
Enawn ohservation, negative, from the
Univarsity of Oklahoma's nhservatory,
near Norman, 0K, 30 km south of the
Pernbank track, at about GU59 south.
Tke clasest observation ] know naorth
0 the prif was made by Paul McBride,
Srepn Forest, AR, at 0744 <quth, but



i F She e tahiie pantoslecte e gta.
o dirodtan er Colarado was oropably
T the urabane B MeReide
v me et {whous Auratne,
ks, soane of whilch he felt werae
frotanty net o wtmaspheric, and ore of
Wil e nded Ly the ime o F thp
Mlinta watellite dowsver, sinig he
it 15 kM orarth of bne At lanta path,

Loovery qnlikely that Yhe oyt
L N L R B R ST T
L : Peoar nealtattian by g oamatl
e bt o f ke Artanta aatlellite N

tvRnbl were acted al the onLervatory
of tne Cndverarty bf e St wan
ve TR Wk hy Y DT gt e,
e b Mo et paty

Aoty Lwg-seoand  Gpssmdary o
cnitatine vnoevident an Hoaward vy
kot oatscbric trace ohtainnd at Ace
Blar , YA, abogt (7 79 north oard &5
rentes eyrlter than the nominal time
Pl i bomec b was Lhe st shaeoyer
ot ot S parth, oWk T (rith Hel-

Tma 1 ohn Lhyren alas saw piooGe-
Caltatien ceye Pringeter, M, oat 034
rOvth. Ine 00onnt osyrprising, siAce

i prath for the Bmbler ahiect mignt
Seoonby o anont 195 wm D0V wig Thp
tathon nevbapy smaller, singe the
recsrd o otneee dips Guring the Ly
p SN

Sectndy Dt cdined By e or

siatonlrect

R ET R B

wichard Neltaerigs, Mountainvies, CA,
St ceported two h-second -
abinns, neparated by oee secand,
qohe cbueeyed vesual Ty under gond
cord tinns, ol murgtes, par ver thyr
tre aeael taee ter o his Tocaticon.
Poerhopn e opyents were cansed boog
taarsied pare of I0km ohjests . James
Var Muoana, abserying fron g site ir
Late Juse . SR many ko to the south,
U bloak, Hut three minutes
al e heilihenios patr of pvents. Rock
Halhendeo ) observirg with a dl-cm re-
lentor 2L Foothe 1L Ukidene Obserya-
vy, T owm nouth nf Nelthentyus ! path,
repartel ac necuitatton, but notid-
wan o trat oo north of Molthentys
Trerysars cavers] cther vispal "tlank!
et e, dod 8 few reportls of
sarignierings where g oagree
cote Lo dirming won mizsed, Many of
tese are prohaitly atmespreric seeing
cAars st o0, bt snme could he caysed

R T SEPL R D chijects,

T cpdbe eyrrt e USND S trace noes
dovwe to o the astereid tight ievel, not
. .

Yot botrtan, as wuld pe opxpected
Pavoan agtrgments’ glinch. A few sim-
Tar spbaes, tono 10Ty caased by very

srandochiects, accur ie nther tracec
w25 far oaway as Twcson, A7 (1774
Lautil o Taroa peried after the reap-
tearaoe, USNDTs photeelectric racord
cal tiree times nuisier than
17 fae geveral seconds. Tom Van
ardern raticed the srar “lickering
ac he ~eeryaed through the guide
Sunpe. Tnar es Worlay, observing with
e nhocm refracine about 100 meters
aWdy, rerarkad to Tom when they inet
after tae pvent, “Tou bad the seeing
wrent e aet at the reappearance.” !
alis ncticed wome flickering after the
edLneararce ot my site, causing me to
A1 vyt some false {stollar) second-
1ryoraappearance imes {knowing that
he o'ar wes double at disappeararcn) .
ntiar phednmeng may he present in
neoatbes phetoglentirlc records in tte

‘
(3

Sloarea. Teeing variations can't yet
s ruled 9ut, but the post-amer<ion
"neine’ ay hage been due toos ¢l
At wmall obgeots (10 meteps cp pen)
Tear Melnomene, whioh pansed ager the
srar fwhai boLubteadod g tew by raed
MELEry 4t the asteroid' fistara e
Thin Repatheals michl he tegtyd during
A tuture nrouitation by oa pate gt oo
teeiectric wtaant in 1oe separated
by weweral byratrad me!

ey whuiad
reoard Amiiar o aodne Strgrtyre ., Lo -
rated a cmall o amourt in fire o e
stending to the mntton of the astersid
oucultation whadew, HF the nypothen
fo true

Agtrometoy, Aooacted gnop A oof the
tact reip, Gordon Tay'lor tegped a
prediciinn oaced on early astrometry,
indfoaticg » 300 sauth path. The kig
Jes s astrometrie otfart by far was
made by Larcy Wassorman and co-wariers
at Lowell Ohanrvatu-y, Cacutaff, 47
Besides came ure’ imipary sstrametry,
Jres 15 plates wore obtaired, taken
grvery Llear raght s larting Noveshes
2tk By Decemher S, their realte,
cbtainec with v smali.field 33-cr
tolescone and usiry a secondary net -
WOk b faiot eefpennen stars tiod 4
SAU positines, seemed cunclugiye,
e sredroted path, at 9049 sauth,
Wi puttiened oo DA Caoecglar 332,
wWoth tne statement Cautatious ard oo
optime st so retegon by that UThe
formai wtradard ervar in the anrth
007 dired tion s Jess tnan half the
Lrack width of abeut TED km " ] start-
ed '3 make plann foroar expedition ta
South Daralina. Tiye aheeryars from
the D0 direa were willing to urde-take
the bune trig. Treo lonn Safko at the
Ceivers ity of South Carnlipa, Lolym-
Lid, s, entanlivhest g TEL S ae Center
1IN0 ABSEY Ers in sath Darnliog,
novihecn Geor jia, and westward along
the teace were mobi Vireg,

O Friday, leceber 1, tne picture be-
yar ty cnacrge. Wasserman telephenad
5aying brat theitr st recent astrom-
etry, whan combined with their +arlier
resylts, drdicatad a |'near nerthward
sheft whick, extrapolated to Nec. 11,
irdicated (nat the path might pe in
the Washingtor, DL area. Late that
afternocn. Arnold Kiemcla telepheoned
hiz data chtained nn Dec. 6 at Lirk
Ubservatory, CA. My calculatinns using
his data also put tne path in the 90
area. Fitteen hours hefore the orcyl-
tation, Fuwaver, *he folluwirg five
predictions were available:

b 0734 north. Based on plates taken
with the 18h-(m small-field 1'SND tele-
scope at Flagsta© . A7, on ilec 7 and
Th, LT the field wan too <mall to
shuw gny reference ctare other than
SAD ARG a0 nnly citterentaal mea-
suverents wers made hetween 11 and
Melpomern usimg o trarled fmage of
*he Star to detersine arientation and
the motior of Melgnmene hetween the
tw rrgpiy For the olate gseale,

£, UG narth, kiemada's resylt ucing
TU AGKY reference wtary gn a 4"wb"
plate.

3. GUOY rorth
polated result,
4. 0716 seuth. Hased on two 2 -minute

unguided Fxposures oy Perhallow at
Quonecnontaug “hservatory, A0, on Gec

/. The phiects were spparated hy gonut

19, 50 that hatr barely $0t on ope

Flagstaff J3-cm extra-

plate, to nbtain *hye pe aratinn,
NO SGLTde S tar wey avatialb o

CU39 south. A veag!t ity npd o,
makirg 4 stravght avercage of 40 ey
Flagutaff 3iem vecu’ b Wasne -man
Satd That 4 cou e et the Zars e
WS E NGT N dgrERmer Tt T b g
trerd noted ahove, anid fols gnar
stratghi average might beo g

MY oasteametry, e o g Ya ey
,orarre Uy aepdycted that
the event would ocoar feos & 1y s
utes parlier *hey *he nomine ] v
tian. 3ad wedather o bnglant hevonten)
Taylor fres aetting any *Ta o=in,te
Astrometry for the event .

early poog!

I fe't that predictions ¥ and § were
most dikely coreect, cancelod our es-
peditior to Soutk Zarolita, and en
couragert srcesystgr tron the J0 area
¥lemold's astrometeic myaipment and
measurenen!s are of the highest qualr.
Ly: the prediztiagn of the 1577 Myroh
OCCuitatior by oras “ag hiy re-
sulty was the moct aoourate. Anoae r-
age ot the [o o rertaie prediotigsg ]
and 4 also strenglhaned thn vdma ol
oredictions /7 ad heing Lorveot
Prediction owen e Jatess poesyult,
with the obiect 77 ot tooether;
past orcolration. fave shown that the
Tatest results are ucnall,; the be<®
Consequentty, 1 s joraged abseryers
in tte New York Coty area and New ler
sey to observe (by then, * was appar
ent that cicuds propbat iy woeld urevent
observatinn farther wesl). By Wasser-
man and | realized 1t was 3 new, un-
tost! techaique;, a wmall error in
measuring the star tratl rouln produce
a substantial orror. Penhd! low remark -
ed that his pilates were ot of the
highest quality;, we suspected Lhat |7
separat {on was oo mueh *or an accu-
rate result (for his o gocd astrometry
for Herculina, the obyecty were &7
apart}. Bad weather revented ofoerya-
tion whner the ohiects were (locer .

Wasserman and others at flaystaff de-
cided to cover prediction 5. Sever
cortable photoslectric stations 2
from Lowell Lbservatory, 2 firom the
Untversity of Arizona, Tucson, led by
William Futhbard; from Currell Uni-
versity, Ithaca, Y, ang 1 from New
Mexico) were deployed across west-cen-
tral Utah and soythern [0 orado. Pre-
diction b was selected partly for eu-
pediency, t »nimize travel diytance.
The weather also dictated southern io-
cations, since cvercast Lhirs were
predicted for central ldana, and praos-
pects were not o encouraging tor more
dtstant Wyoming. Alsa, they roda’red
that the northers oredir®rors wiald be
cavered by entablicbed ghaorvatoriv,,
the docations they selected 11700 a
Gan I phatoeles "ric cnverane

The prediction using Klemola 4 itata
{20 turned out to te the Liest, agpar
cntly avturats *o withie '
time also was quod to b0 minute. The
Flagsta®f extrapolated prodi tion (3]
was ais0 very qood. The daza are beng
reanalyzed with AGKY refererce star
data tu see 1F that coutd e'tminate
the Tipear trend and qive a corsist
ently accurate postdn tran The very
fast antrometric nbspryations, douh'r
star observations (visua' ard photo-

graphic) by Maries woriey, the night

G0l Tee



Sf o the pyent o atb GNNOL Washington, ol

shog bl b Lol Ay Ehe bt
e onpeespd ) ow oo ley sept o remarkinn to
Yan blandero, The e o angle e

ot harnping "

VB vihservAar s, Bes e the ohser-
vations reported above, reports have
Leen recieived from many other abiery-
erys reperiing e sicuitatians, These
gefine o Targe regron of <pace around
Melpomene devoid of satellites, ot
Teast to tae kilomoter level., The
“rins!' o reports whieh have heen ce
ceryed an tar are tabncated below

nhserver, tecatisn Shift Value on Map

W Liller, Rarvard, Ma” 059 N
& Mcdahert, Mewtan, MA Q.58 N
1. Hayward, Oteqo, MY 0.5 N
J. Bortle, Stormville, NY 0.46 N
.o Tutwil®, Mountainside, MJ 37 N
W. Missen, Duantico, VA" 0.08 N
5 fradeaux, Richmand, va'l 0.03
. Brooks, Uhathas, YA 0.1 5
[ Nye, Iongmant, CO [N I
P Asmus, Denver, C0 0.2
O Tracxson, Davis, AT 0.6 S
R. dryant, Orinda, CA oS
7, Chabkat Ohs , Mavland, €47 2205
0. Wa lept nsen, .
Alsuquerque, HMT .15 S
G. Rattley, Sau Juse, CAY .76 4%
P oMHewmar & B Yrice
Saelandg, T!" n.a s

Loexpedt that the abave Yist is rather
mcomplete. In o particalar, the posi-
tiors of the portable photoelectric
statrons are nnt et oavarlahle. | plan
ta punitah a dragram, like the one for
the socuitation by Heroyting anp 2
of the last issue, 1na fulure dssue.

Lassons learned Comcerning Nbserving
strategies wnd Techniques. Perhaps the
Bragest lesson learnsd 15 that already
mentioned. the need for oboervations
from pairs uf tationy ta contirm o -
cultaticns by small satellites. Ob-
servers need to Coordinale more with
athers in their areas to arrange this,
ard to be wiliing to travel to other
lccations too qowe better goverage fo
the main event. Due to the unseasona-
ple culd fabout -8 L, necessitaring
the wear1ng nf tape recorders under
sdckets, as suoeegntiytly done during
winter grazes) and the fact that the
pvPrnt accurred 3t 1AM Taral time Mon-

CUont ttned i onekt o bomnd)

Yyepan ohaervimg 4.0 min. befors nomi-
mal tioe. 4 ochort pooultation by Mel
pomene peobably nocurred at this site

eyt eartier,

TPrptoelec iy,

ARV ek owdn obeesved, but oo timing
preseryed. The event was attributed
Tooseenn) At the Dime

A drmiing of the star for a4 few sec-
onds wdn b ilrted Lo water g e gee
caused by a o td owiad Detarls have
been requestod ta check for possible
cotnsidence wity Nolthenius® pair of
hlamie, .

T”Wuwrrmun e events,

“Nome gradual dipe tn the -ecord are
Prircheted oo,

"Efmmn rhnerying late, 4.4 minutes be-
fare g bt e
"ame relatively qradual brightemiags
and fadings were recorded photoelec-
trovaily ard neen visually.

frs merneae D omesl GG at py olissy vers

weioe e T Lo astemni observationg
tee oom b tnerre beoe e ations
I T Foooot e 0y Caverdaae e the
AU e w1 g b e iy chpp
et redndar Tt wa s aqtor -area
obaprvarici, cuveoo B bl ar goout
AT e et o velposane.

Tre nbservers wior v od carth ot

the Haitmere oo cviended the cover
age Lo TH okmoor T o e sane ke,
whiaeh e 'antia by Cirenathens the
3nal s g Meipoame st i re ond
bape, makic ) 0% oorieps LFe hest de-
ter=iaed 100 Coevi kil s i heunh
there are poaneh eomnen 70 larger
SN T rae oo e n e te g o yen of
the ey e L nn nh-

LA PETIENTEC

SHTWE WD oW T, T HEMET !"lji‘,ide
chi ared . s that cre ~ L Hiok was set
e dabous TG e e s Wl it
and three palcr of satinns wese o5

.

tabh™ hed ot the ot Taw g apurur mate
road distancas from wash-noton: 50 ke
souths B e e vhy oand 00 kmonooth
Trer pfothe clatoonn tatled to ubta
data for yax QIsaReli]

bath at L i

AL I NI

Sealfp,oand e ivisy or-

cuarred At ofne cautnerwnost -cating, We
aguet el e, et o hariettesy bl
anc Wochmanc, AL fe mevide coverage
oo Che o soaabb s ol e i the
rRiiadeipnie v sl e awere Looyive
norRerr e DL s g a ]y,
vhHose T Pelawa e faean P e heen
o, Taakecr s T LA, Mel wmens

SowmilnorLiehla

vravel te fill in
Autrameiy Ll yanle

shcwed thet onere s
cornnent willing te
gans car Tavie o
cuntrtht o

lintertanatady meat v g’ o Baeryers,
TGy area Attt 15 oother o who
tried: fa-ins 1oy voies vat ang . The

1% nhieryers

frug% t PjFl‘rnr‘UL_*"H T
Worr, A eyt meenUonurcess ol
aithaogh o few o0 the 27 Fadled.
notifiod =my obooroers was Doyve rary
than 2hopoard desc taan 0 km from
Washing on, bul all oioLb fatied,
Cirens conuds arovented obsoevatiza at
Freder:ckobirg, YA, One ghverver with
porfaboe cquipmert was at a critical
lecatyan nges the o theen Yi=1i . The
site wac s the Poostac Rover, «000
wd Lers wer e i h WA NPT “h'ﬂﬁ ‘h!‘ PR
ConvecTive adr Corren’s from the river

.

produced s aar seeee that the on-
seryer was unih 2 o oobtair Cava.
Parge Bod e o0 e e snen e avetd-
et i To bl wee i [N RN TR
stantin’ laye 1 1w pypeye CORVIC -
Lios, Sue owawe 0 ogpat o vecbie e
e pbier v oaner Sontgtt due teoso-
For activitwe - oabk ozl -

cording by hald B orernrger
microptane o T oo of my
Tieekute alagsr a2l T4l suiame.  Ope
obseeye . s the an gl atice and tried
fy v o antal oelegnare Cma siarals
whion 0 adorate gansd oL When
Wev et baoe Brootane, there W g

Foa Aorae, orners Dhee tedephinee company
Pt i Tect e prpment wrieh cntomatical -
e otievmpanates ocadd o e e gm-
e altesr one mirute  One abseryer sew
Poes oo d b foes Srom ite aonut 2 km

Grutheds' of taes Gudaacd wite s bt ks
Lomings wees e s e inprlerence
frorm aeadiiott. 5t oa sassian autn

By tdar the mos! oemer reason farono
nhservating wi- failure to jucaie the
coreect oo, ue o tied it o fate

PTonoted e time Lo mest ot thase to

whom | talved by iciephone, and the
Aoy A ainute rrertton was pub-
Vished ir the Tout issue ard in other
updates which [ drsteibuted, but a tew
Sl went by the time interred from
e ooep] Bhe need o opractice locat-
ing tha star Letcrehand can not be
overemphasized, Variable star and as-
terotld cuservers are mo-2 skilled at
frnding chrects in udd parts of the
sky than are most lunmar occultation
chserver A good finder, and a very
Tow-powe: {wide-field) eyepiece for
the ma:n telescope, help in locating
the star. Fnow the angular diameter of
the field of view of your finder and
maia telvsscope when various eyepieces
ar=+ ysed [tne moon's approxTmate ®°
alameter can be used for calibration)
Some complained, "thay all lock the
wame, " or, “the star way in a crowded
Milky Way field." But a dense field
provides many signposts which shouid
help identification. Form simple tri-
angquiar ur quadriiateral patterns to
move Trom bright, familiar stars to
the izt to be ccculted. I you have
any doubts about lccating the star,
take your telescope to a more experi-
ercerl Lhngever a few nights before the
even: sg that he can help you locate
the star. Femember that the presence
of the astero:d may affect the appear-
anco of *he Field (on future finder
charts, we shoule indicate the aster-
sid's pesition ¥4 hours before the
event). Some observers easily located
the star around 10 PM local time, but
had difficulty in re-iocating it just
before the cveat 6 noors later, when
the orientaticn was different, try lo-
catirg the star ot the same time a
previous night [fd: or it you can
avold rotating the tube ¢f your New-
tanian 1n te cradie, wotll after the
star has hoen re-located, the re-ori-
entation prohlem will be minimized].
1f you use a refractor, or short fold-
vd telescope design (0., a Schmidt-
Cassegrain), with a diagong?, you will
see & mirrgr image of tne field {one
direction reversed}. Such observers
witi find it useful to redruw the im-
sertart parts of the star Tield on
trac ing (L other transtucent) paper,
arc use the back side by shining a
fi.<hlight throuch "t Stockbauer's
Jetifled ohost o helpful in zerning
“noan ‘hee stac, but some noted that
some of e plotted stars were some-
whot off positien. This is because the
charts were freehand sketches made at
the telescope. Setter detafied charts
might be prepared from a plate taken
Yor varly astrometry nf Lhe star, but
cince mast plates are hlue sensitive,
wuch zharts shouid be checked to gauge
the visual brightness of the stars.
My5t Adetalled photographic atlases do
nat have a large enough wcale for our
purpsses, hut miyght be of use in pre-
pariog detalled charts. We have a4 ron-
tining read for volunterrs with ac-
cess tn deta Ced star atlases, to help
wilh thae preparation of good-quality
fonder charis.

i feel that a larqgur aperture is ad-
vartageous for seena an asteroidal
orcaltatinn event since the change in
Light recetved ny the eye 1s propor-
+ignat to the light-gathering power of
he telescope. | think this is more
importan: than the threshold argument
far uttan a small telescope, especial-
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ST AT "y olag drnp the
tar Vbt beinw the threohnid, Note
frat, ouaimg o G tetes i, ] W
TPeonrty vt Al phaarver o cee an

. Feing the @ e teld
o i eryers using sral ler
whio watebed Melpomens and
Phaorar e foeeings nagnt, felt that
Lheerestian m gkt be diftaoyglt, Lince
theonhoe e hemed b T de L
el the star appeared subnitan-
il b ghtes withomy e lesooo | (e
4 1 rpmgre f, o lungr AT A 0L
calmations, e wure o recned neyetly
wheer gy began and ended otinervation,
doAate the Ltact and stan Uim af
AT nteryaly when cbsorvation was in-
far any reason, <uch oy a
ciruldy celesiope adjustment, or cherk-
A oA comgartion star oan o4 distant

ot tap fipldl

et ran

1y
'

Vi et |

MR

irrunted

noamary, sk interesting data has
b o0 v ted durieg thas ocoglta.
tinp . We fearmed a ooreat deal, and
sacu T d e abie to an much betler weth
future eyer Urfortunately, there
Mo asteraidal oocultatiors an fa-
“thoAmertog durrng 177

ar
viurghie tor No

MU 0N M POMENE
David W. Hunham

bob Bolster also obseeved the owoulta-
s af the weoondary star vrsually,
tining its reaprearance only 152 he
tore the vmers ign of the prigsary . This
stahlishes tae primary-ser ondiry e
Aration oy U0S an POAL 307, accurate
teobokmoar 50 at Melpomene's distance,
and contoemang o barge fayer 10 4m)
"mpuntainT gt oemersidan, aocoeding fo
Fopensd s Limieg. U Skillman calou-
that the secondary star hald L/
gkt o F the orimary ~1ar from bis
more thar tre 175 value [ estr-
ed, and 10 better agreement with
thie results from the ather photoelec-
tric cecordy . o, Bowel! nytey that the
ceattation diameter is in gnod agree-
RERE wWith a4 cerent polarimetric re-
Harriy, who chserved at Tatle
Moyntain Dhsevryatory, wrightwood, (f
Souuth) had ag occultation, but
e Melpomene's Tight curve. The
m2gnt tde range was O3, with the pe-
tultation ocodrring near minimum
1iak Aovar-ding te nis data, tne as-
Trend way il mag. fainter than the
stur fmag, 9.0 of the star was 4,347,
i that the totel gooultation srowas
P 010 for the primary star and
G.35% tor the serondary, assuming that
the ather component was occul ed b,

walr A

Ty (47 kmoat Melpamens's dig-
aree’ tenaration of the stellar com-
ponenty poses problems with the inter-
pretation of the lignt curee for the
Gl tatony oy secandary obrents. The
ade” T opropnsed for the Ferabank oc-
caltatbaon prabably s incoreect, with
at Ieast anrw of the features in the
trace previous by atiributed to ouonl-
fation of the secondary star probably
due to atmonpheric seeing instead. If
the secondary star was noculted at Ane
Wher o wAL it st have been by a sep-
arate satellite, one whose primary oc -
vultatine path was rorth of Princetorn,
Noo mather than hy the satellite for
debrys ' which apparently occulted the
arimdry ster lhere,

The unrtacle phataeleo tris stations
from the University of Arizona wiere
seboup am Ltak, while thase from | ow-
F10 Obseryatory and Tornel]l weees an
Latorada accordim o the tanlp, 410
viecarded ro oevents

Observer . Location Shift Yalue on Mg

| Bowe 1l o Hygqgo, (1) [ TR
Y. Whte, Tadgs, (G I T
oohodia, Proce, UT RN
WO Millie, Lamar, Ct) 141
o e llner, Moab, T Hodty v
oo Walker, Moataoella, N7 ) 63«
Morticello was 47 km nortn of the At

Tarta path, o at the abject acoul ted
the wecondary ~tar at Atlanta, nearly
corresponding events invlving the
arimary star should have occurved at
Momtice o, Unfortunately, cue to tem-
peratures below 0" L, the ghservers
At Montice:ly kad much trouble witk
quiding, and i*'4 poswahle that the
Srarodrtfred oul nf the fiald of the
phatometer withen seconds, of an ocoul-
fation. Moab was within a kn ur wn of
ther path for any chiects which mwinht
Fave cowulled the star at fireer for-
est, AR, Nane af the possible Lrief
visual fadyngs ncted ab Green Foredot
are confirmed v *he Mrat. shntqe e,
triv o record, where o uiding problems
WOTE Rxperensad

FrARE FARY DL TATIONS USG90y

Jayvsd W Db

The tirst table beiow qives infneeag-
tran about vlanetavy nocultations dur-
irg 1979 dina fors wfeajar to the ta-
Ihes foe V929 events published in ear-
Tier dssuss  AN1 byt one of the ooyl
tatinny by minor planets were fnund by
Gordon Tavlor, Froyal fireenwioh Obcery
atary (Mo oeade compater Lomparisens of
accurate astrometric aphemer ides of 49
auntertody with the SAD ard AGET star
catoaloys). The nocultatinn by futerpe
on Jevemher Fihoway pabiished rnothe
Swiss almanac, Des
Luterpe in oant one of the objects con-
sidered by Tay'or Jean Meeus first
pointed nut Lhe necul*atisn by Mars. 0
second table gives further information
abiutl tne aocaitations,

Fternenhitmmel 1979

Votes alout I'nformation in the First
Takie. The raryes of Universal Time
dree given 1 increa-ing order; if the
peoultation shafnw will wwesp arracs
Tand areds durtng naghttime in two
wigutes oy less, only ane time is afv-
er. Undes PUANET, . 14 the visual
ragait de fusnally ohotariectric V-
A b, oand oy the geaentric di
tance in astronomical units at the
time of the ocoultation, Dader STk,
my 1% the wivndl nagritute [Converted
to a photoelected. ¥ omag o soate oo
data from the Shymap Catalag deed rebed
inoee N 7 TR, TR gl St the
specteal types the approcimate ecbip-
Lic Ty posityon o adan qpiven hder
QUL TATION, 2 s the chonage in visu-
a1 magnitude of the ccalenced mtges
whirh v expected 1f an ocoyltation
dees coour, Dur is the duratian for a
central arcultation computed uoing the
expected diameter of the planet, df iy
a measure nf the ditfraction ettects
for a central ncoultation ([t 15 the
time in millispiunds hetween fringes

tor an girlpess ARl At
Inver<e af thye prabtabi? oty tnat ar oo
rultation will ovenr e the el

BUEA L asLum gy embing oty
cpflemera s pon
[That 15,

‘

TN R TI CIEE
ooeven il Ty tee oy

The width af the peoainle ae g of
visabibl il t the o wetth B gk Axt
cultatron aatn T b et npd

dred an beocoee nder Ny v e wath
oader o e ereal e and
the width o fAres g

rawed Lo sybstantie g pedgee 0)ono
Az explatned hetaee Ry fan be gy -
. ‘ .

ELHIT]

. sheed Lest when
stav cdan be phot ranhed on o the Losne
plate, pLeorhaps aly B daen hefaree
the cvent. Sader Toua! e Aeey . Lhe
regrony from which the event, may o
cur with the sun below the horieor are
Tisted 1n the chronnlog cal crder <o
which the aocuitatior cnadw we ]
swiepn aver them. A 70" pdaearas e
an octultetion will oo o tae ey
Just mentioned only 1f the act 31 pacn
shifte nforth) or <fonin] oy dir,,
tron ingrcated by the etter foltoeip)
the "27) ot the preat, Poorth, un ad
Ty by at Teast o fos teeths ot oamoars
secaid o Lhe svy o The o7 cgat e onoe
the sun from the blanet iy noven ynde:
E1 Sun. Under MCON, tie elongatan
from the planet i< grver under [, the
pereent cuntit ST for waring and
tor waning phases} is aiver gnder
L8n1, and the approximate lonoituces
from which the moon will fee cuve the
horizon 1o the possanle area are spec-
itied under Up. for the Tastee o
moonrise or mponacet lerminatae s
specttied on degrees of Torat Ggde
Elast) or Wleat) of Greenwi,n, preced-
vif by o letter wlest) or efast} to
specify the direction an wh ot the
moor will b above the horizen. "4
or "nope” 1y used ta specif. whether
or not the moon 15 up in the entire
possible arsa if 9t 15 not Crncsed by
the noonrice or mooaset termipator.

Feo Tanet s

I

One 0f the most impurtant columns °n
the table fw am, since it snecafiey
the observahility of the event. A sal
ue lesy than .0 in general means trat
the event can anly be reliad'y ob-
soryed photostectricaily e case of
exceptionally gond atmn pheric spping,
soaller magnitude drops misght he do-
tected visualty. Corsejuently, The .-
cultations of "t £, and [, Jurs an
Joego 1D ke ly will onot be noti
visually.

1

Notes about Jrformarion e rhe Second
Takle. The date, astercid or 1 laret
name, and the star’s DAL number are
repeated tor ddentification. The »ipar
planet's number, ard the expected 11
ameter tn kilometers, and the apparent
angular diameter in arc secands, are
given. The diareters far [ Pallis,
{3) duna, (k) Bebe, (TR Me!pomene,
and (532) Nerculing were determined
from previoo, occultat ooy The dame
ters for the ofnev mingr plarets are
the best correot eotioatey from anfra-
red radiometry, polorimetry, and re.
lated taxonomic infurmation. The dia~-
eter of Mars 14 an averaqge walae de-
rived from spacecraft radio sagnal no-
cultstron datg. Under BGOD, The dre-
tarce in ¥m from the asterotd 15 flewr
where the jrayitatisnal attractsor of
the asteroid 14 equal ta that of the
qun, assuming fpegsomisticelly! tnat




1y

the mean density of the asterord s Vingtian zones narth ot P he SOMHY (A .
twice that of the sun. Satellites are the number is a 8.0, number, while ta ::‘,Er?;gn?:g; ﬂ:?q;?“:”,[g(.:'t'{(ggod?h 1
paisible for much greater distances, the south, it is C.0. The -27° zone Ty) and i tays “r'\,,HH t"':‘ sue
since tidal or differential forces de- can be either, although the B 0. num- fm.‘,m, separation _'.Iw; ;U;—t 1‘1”. §
termtne satellite caplure: according ber usually 15 uyved. €0 numbers ip dt from 0.1 to 3 ,‘.{(,J,j,u,&,:?;,'i:.s.“:'
‘o the theory of three-hody motion, the 22" zone dre about tewice os large tern will te mod;‘ el .nvl-.L,.rH -nnl ‘thg
these frroes are proportional to the as the carresponding 8.0, number for stellar diameter wu{d he o mwr:ultvd
cube of the ratto of the distances, the same star, or for stars with simi- trom an analysis of 4 goed quality
not the sguare. Although some second- lar right ascensions. The star's dop- high-speed photoeiectric record, Tt o+
ary orcultations have been seen at ble star code iv given under b, Tu Tess than CoT, the diffractinn pac-
fistances geeater than RSOD Tthe cube tern will be modifred o slightly ;r
ratin Jivee a distance larger than the The star's anqular diameter 'y expres- the star's diameter *hat a determing.
carth o raneter for all events), they sed in four wave: inomillisecands of tion will likely noe .lw noLoihle with
are mist numerous within tne RS01 dis- arc {0U001}: in meters subtended at even 4 qood quality record, but note
tanere af the goteroid. The positian the astercid’s geocentric distance, that none of the <Tar- or l:.hv table
argle ot the asteroid’s motion i5 giv- the geometric (iqnoring diffraction) are thiy wmall s ¢ | the et pre,
prodrdey FA TIML $n misliseconds for the aster- a1t are potentially aegwurable fror

oid's Timb to cover the star's disk in suitable occultation observaticns )
The star's B.U. or L.U. number 34 giv- rase n! @ central occuttation (for The stellar angular diameter to - om
an under the OM NGO column. Tor dec- nearlys grazing event<, this Lime wil) puted from the Kirner formula  given
T97% MiVERSE P L A N T T S ) A o GCCULTATLION £ o0 N
LAYL TIME NAME my & AUSAD Nooomy o SpoROAC[THA0Dec. am Dur df P Possible Area Sun Bl FEeT Lp
can ob 157267 Ampniteite 10,9 2 65 109262 5.7 An Aoy b1t 5.2 6 1o 79 n.e. Furope?s 60 AE A4~ rone
dan S H o taetita 1.0 2,48 110311 #8547 1.0 T2 2 s T 14 22 New Gunea, mid-Pacific 8295 1. pone
Febes® 3 AT fgerig 12.7 3.05 2H03 9 h B 1 AT e T 03 2t T 9 18 w. North America A st Wl
Mar 16 20 000 2ablas 1005 403 126060 %1 ¥5 20 4200 616 0.7 15 41 11 central Australia?n 48 193 92, alil
Mar 17 11 7% Gortuna 11.9 .76 Tl ke 2 0ws 130 12 5 7 18 Iedonesia; Philippines?n W ITE A npane
Ape 6 DT Laetitaa 11.5 3.79 oA P 3 364 10 % 1.7 4 9 20 e, USA, P, Canada’n 40 HE B al!
Aprood 1020 Patlag 10.4 3,03 107061 6.8 FS 21 1RO 007 3k 23 16 10 se Asia,Philippines;Japartn 70 &1 4- 8138
Apr Z70 B A Puyyche P12 73 063960 8.0 G5 20 478 -1% 42 3.1 13 16 16 central S. America HG 9% 1+ rone
May 19 17 4504 Interamrsa 1.3 2080 164174 8.1 KO D1 L3 =10 0% 00 0% 23 1] now. Australia: Indonesia,

JapanTe 10?0 2 47. eldy €

May #3541 Parthenope 12,0 3.45 78148 9.4 F5 6 12.4 2210 2.7 4 9 33 n.e. Pacific; HawaiiZs 3?2 &] U- raone
May 31 11 19 Patiertia 123 347 129290 9.0 F% 1 228 2% 17 4.8 9 10 15 [Mexico;Arizona; N Mex.!?n 53 114 27+ none
Jun q 2 1 Melpomene 1105 304 8.3 KD #2V.6 18037238 4 9 33 New Zealand?n ag 1R s 11
San 2V /1 dembowoka 11091034 0.8 GR 10 593 %1 37 1. £ 1% 33 New Guinea, rn. Australia?« 72 109 15— none
dun 2 B dY S Themis 13.2 2.3 6.5 AD 4040 057 2.8 ° 927 Rrarzil 37 B4 Ny npone
Jun 21911 Flora 1.5 72004 0.7 B8 0 o700 te 3 1.2 510 27 s Atlantic 5701117+ Al
WhOIR AN 1Y Metis, 111 289 77128 H.% KD & !‘?,() A58 207 8 727 el Australia 3Woek BT al?
Jul 20 0% 36 Dembowska 120 3.70 118857 9.4 Go 11 236 AT L) A 1T 3 Australia 5 34 1" none
dud A% 2 38 81 Interamnia 10072 179 144829 9.0 K5 “O 45.9 -3147 1.5 27 21 4 w.Indonesian,centr Africa 165% 122 28+ w & [
fug 500 30 Metis 1.1 2,76 78005 H.2 B A 050 23 3% 3.0 4 8 26 nw. Africa 41 175 B+ none
Sep 194 53 Antigone 12,8 3.76 97988 H.9 GO 4 3%.% 14 3 4.0 711 47 5 Atlantic 4 24 4o e D

Sep 2705 000 Jumo 9.2 7.90 114497 H.5 A0 6 47.9 ¢ 19 1.2 1011 11 Rrazit R1 146 3"+ none
ot B 23 1340 Mars 1.2 1.69 98024 6.3 42 8 37.6 1943 0.0 230 9 0 e Curope; U.S.5.R. bh SH 98- Al
jot VA 20 36-57 (yhele 13.2 3.41 G.7 M2 £ 33.7 19 27 3.5 46 65 16 Mideast e Lurope?n cen.Asia 106 71 %o e95 F
Nov o F 1T @1-86 Herculing 11,4 297 190681 9.1 F8 21 4R, -27 57 2.4 17 26 20 Australia 95 136 79 =150 F
Nov £3 20 17 debe 10,5 3.13 161146 8.5 G5 18 07.8 -317 09 2.2 4 8 7?4 Azores?n 32020 18y A
Jec ko5 2H-4% Buterpe 9.1 0.97 77426 ¥.9 K2 5 39.7 22 35 0.9 17 29 12 n.e. Furape?s; Arctic 43 80- 0 all
Gee 11 B 0517 Metis 10.0 1.50 80950 6.8 B9 9§ 36.1 20 31 3.7 29 47 Y4 nwS.Americaie.Caribhean?n 11y 26 52- 4l
Jec 1LY S-HD Sunn RO 128 115946 9.0 kD 7 454 0 36 0.4 A6 58 7 Canada; ndw USA, dawaii?s 136 52 52- eid45 W
1974 MINOR PLANET S T A R STELLAR DIAMETER COMPARISON DATA MOTION A PP ARENT
DATE Moo Name km-diam-" RSOI PA SAD No DM No. D M" M Time df 5 AGK3 No Shift  Time "/Day ROAL De

dar 26 /9 Amphitrite 195 0,10 £38 65 109762 +06° 641 0.22 42% 14 1.3 P o @390 ANy egg
Jar 27 39 Laetitia 163 0.09 681 &2 110311 +00 341 10,28 501 22 1.6 5 NO1® 222 0"15n 170 0.300 2 07,5 41 6
Fol: 21 13 tgeria 247 0011 1210 61 82603 410 232 0.1% 328 9 1.0 X N1 171 0,075 +0.7 b 3598 L U R
Mar 6 7 Mallas 538 0.18 5487 71 126160 +05 4596  0.49 1432 40 3 6 S NO6 2804 0 82n -0.8 0290 70 43.5 +6 15
Mar 17 19 fortuna 221 01 877N 12 294 ol 236 5 0.7 ANIZ2 232 0.536 2 NG5 +17 39
Apr & 39 aetitia 163 0.07 699 73 +10 465 005 112 3 0.3 S NIO 36/ 0,817 3 38.0 +11 o
Apr P47 Fallas 538 0.20 5495 6] 107061 +09 4786 0 D.31 81% 35 7.2 S NIO 7885 0214 21 20,3 +10 1
Apr 7 |6 Pyyche 252 0.13 1466 74 163921 -16 5709 0./8 el 8 1.7 ¢ 0.747 20 49.4 -15 3%
May 19 704 Interamnia 339 0,19 7318 40 164174 -11 5533 D.47 849 &3 2.7 S C.178 21 n7. 9 10 54
May 75 11 Parthenope 157 0.06 639 89 78148 +22 1245  0.09 235 € 0.6 X N2? 663 0.35n +0.2 0.405 & 141 +22 09
May 31 451 Patientia 327 0.13 2265 74 129290 -05 254 0.11 284 g 0.4 % 0. 340 1243 -5 08
Jun 918 Melpomens 3135 0,06 68?2 98 +18 1934 .29 640 17 1,9 X NI 860 0.16n -0.6 C.411 A 23.2 #1748
Jun 21 349 Dembowska 145 0.06 213 121 12 2277 009 277 9 0.6 X NIY 1271 0,050 -0.1 0.24% 10 56.9 «11 78
Jun 2724 Themis 210 D.07 118 79 +20 700 0.0¢ /1 702 X R0 371 0.06n -0LT 0353 a4 0y 7 o+ 07
Jun 26 8 Flora 153 .07 593 113 .05 106 3 0.3 X N4 1123 0.32m =07 0 30 10 7u ] 418 e
Jul 1% 3 Metis 153 0.07 511 83 77128 +272 8B4 2,09 4390 96 13,1 X N22 20 0.5%n -0.0 05260 4 07 200 a6
Jul 70 349 Dembowska 145 0.05 715 119 118847 +0B 2504 D11 29 40LE % NOT 1532 0.23n #0000 0302 1 S A
101 29 /04 Interamnia 339 0,26 2737 281 144B7% -04 5264 1451 &R6 53 2.4 S 0230 20 47 4 -0 a¢
Aag %9 Metis 153 0.08 511 88 7BOGS +73 1208  1.0B8 167 4 0.5 X N23 610 0.4% -0.0 0013 & 0b 0 471 44
Sep 19 129 Antsgone 115 0.04 S04 107 97584 +14 1937 514 31 11 1.0 X NH14 930 0.09n 1.7 U0 w31 a1 04
Sep 271 Jung 256 0.19 1058 106 114497 +09 1404  0.07 100 4 0.4 $ NOG JR? 0,49, +0 8 D406 k495 9 1/
NI B Mars 6782 5.53 103 9BD74 20 2171 ¥V D24 290 10 1.1 X 0.hT6 R 19,1 +10 37
Jot 17 65 (ybele 309 0.12 2661 108 +19 1399 0,52 1287 211 3.5 X ONI9 S99 0.10n -0 DN f 48 G H14 DY
Now o B OS37 Aerculing 237 0010 1318 6% 190631 -2817479 011 23 18 0.7 S 0141 21 ag.g .07 4
Nov £3 6 Hebe A3 008 768 96 161146 -17 H0%2  0.24 L34 2 1.5S 0OALS 8 O9.e 170G
vec £ 71 tyterpe 116 0,16 313 273 77476 +27 999 a3t s 3z 1.1 X [LERS R I B
Ve 11 4 Metis 153 0214 526 71 B095D 20 2351 013 147 20 0.6 P NZD O LIZY 0 20m 405 0N14 4 7R .0 I
Dec 11 1 Juan 256 0.PR Y111 247 118646 +00 2081 31 AR 75 1.3 § KON OTATY DOATs +0 B DT e -



Nt legad Antron. sene ., {1 5hRy
1 unoang phetoslectric §oand ¥
gertades tar che stars from SKYMAR
L ookl IR e stars nnt in
SpeMAb, the catalog photovisudl magni
tudes hawve teen awsomed equal to the
y-margs , wnile By wvalues ndve been
inferred from  Lhe wpectral types.

The neurre osed for the star’s nost-
tror and proger motion i ven ander
s,oaceording too the following codes .
ELonnHC £ varalog for stars waithar o
£ 4n nt the o liptie and north of
der Vrogtinn =37 00 or 5, desorahed he-
Tow, are yued Ly 00 for soutaern
ctars:, 0, Perth Jio s SAGL AL Red

s G, Albany Seneral Catalog fvea
SAN, annctions eopeceally poord

[f the tar o oan the AGED cataiag

Lat anuther =ource 1% given under S,
AGE Y rorpgy 1non data are listed  [f
ety an AGES pasition in avatrlable, oo
compartsan data are given, but the
SGET nunber s listed. AGET patitions
are tften ielter taar SA0 positians,
but are generally nferice Lo L7 and
Perth 70 positiors. The path shift
hased un AGEY dota 15 given under
Shaft, which is expressed in spconds
pf arc, 'n" or "y indicating wnether
the shift s to the north or south,
respectively, For anstance, 1700=
wiiuld mean that the path would ba at
the southern edqge of the possible area
described in the first table, accord
ing tu the AGYX3. Besides a path shift,
there is a correction to the time of
the eyent 1 the AGEY position of the
star is used for a comparison. The
valup 1n minytes 1o he added to the
Unmiversal Time 14 niven under Time,
fardon Taylor u.wen AGKD data for all
af his predictions, except south of
Jec lination =37, where he uses SAD da-
ta A few mmnths hefore the occulta-
twn, he otten takes plates to imprave
hoth the asteraid and wtar positinn,
to rompute 4 better prediction. The
next column gives the asteroid’s andu-
Tar motien, an degrees per day. Muiti-
ply the listed numbers by ¢ 5 ta ob-
tair the angular rate in seconds of
arc per minuta, which iy useful for
eatirating when the asteroid's and
Star's images wi' ]l merge, and how long
it will he hefare they might be re-
salyved ggain. Normally, a separation
af one ar two seconds of are will be
needed to resolye the nbjects, but if
ceping conditians are very qoad, a
fraction ot a wecond of arc might be
resotyed, The last two columps give
the <tar's apparent KA. and Dec. com-
puted for the tine of geocentric ton
Junction, for direct use with setting
circles.

Maps anpd Fipder chares. Worldwide end
more detailed regional area-of-visi-
Bility maps for many of these svents,
sspeitally the ones occurring early in
the year, will be published in the
nest 1ssur, which we expect to dis-
tribpte before the ond of Fehruary. We
aluo plan to include finder charts for
sare of  the early eyents in that is-
sue. We plan to change the finder
vharts  The wide area chart would be
more Tvke the atiuas coel:, showing
Ltars to Thhomag., o that it would
carrespand approxamately to the view
in many finder scopes. Perhaps only
nne bright star, labeled on the sky

A et N pteente it

A s oaablraned enthly v

S : E wira Tt D snown (such

MAFS Ate v vt lable tooall
ey Avtarlen map, <hiow-

iy ntars teoa fos i, wen g e

cablyshed 0 0 rnre enorauny s le,
Bt owoutd Caver oan ased anty 10 ar 47
o s vde s Se ol the ouamenty gyt
finder charty 1o the articie ahout the
Metpormene gooaliation en g 150 The
gdthoodt the astorod willt be Shown,
with nbot
startrrag with the date e fay. betore
Phive date ot e event . b, Phere
wilh b tiren marks an the sode of the
v vl et tar betor e the vwent ) and
ane mark rfters CTege Juuble stars
w1l e underlived T vou have any
comments about the o plan, ar gther
Tdean tor Tepeavimg Sue ander chacts
1 the Dimvted space avaiiabio, let uys
know. Ynluynteprs are wogant to make
qaod ok cfrawings !t Yinder charts
and/or world maps teaced from Soma's
compirter ploto, CGoe pablvcation inooc

I

ket for Foyge Jdates

Lat s Newsoeller

Worid Maps. Mitoury Somg, Tokyo, a-
pan, has produoed wor b ooaps by coe-
puter, showing the oathe ot oooglta.
tians of star. by inor planets. The
three closely spaced parad el Dines
show the predicted centrad ocoultation
Tine, i the northeer gnd wauthern
Timits, witn U.T. marked ot one-minute
irterva s amd weitten ot tive mingte
intervals.  The two paralle! dashed
P show "ne central occnlfatson
aath in cdse the minoe planet passes
1M merth or scuth gaeasured perpen-
Jicularly to 14ty path 1o the «<kyl of
try pred e ted th with respect to the
Star. Lombiined pprecasciooand Llar ji -
STEIGN PESOr s tal Ldase path shifts
greater than 1', ay tne arcultdation by
Hercul ing on Jdure 7 demanstrated. The
sunrise and/or sunset terminator s
“hnwn, with hatche< indicating the
s1de of nmighttime vicinility. The star
and asternid are in the senith ter an
chuerver at g wite andicated Ly the
center ot the cirvcular proyection of
the earth, the objects are on the ho-
rizon for sites 4t the edge of the
circle. The altitude o owe the horizon
can he estimated for any site shown on
the map. ihe vasine at the altitude is
the distarce ©f the «~ite from the cen-
tor of the circle divided by the ra-
dius of the ¢ircle. The sun altitude
can be estimated by the distance trom
the termingtnr.

Reyional Meps. The more detarled re-
gronal maps were prepared with a com-
puter progras weitten by fred Espenak,
Bowia, MO, L. ing path data co magnetic
tape generatl by me ol e, The par-
allel rurves represert the path of the
center 0! thee roeultation shadow, con-
sidering weveral different shifts ot
the minoy planet from ity predicted
jath with respect Lo the ctar. The
nimeinal patt ts labeled "0". The par-
allel curves show the central path for
maltipYes of DY shifts of the aster-
ord from it predicted path in the
sky, measured perpendicularly to the
path. Curves are labeled in the map
margins at (U2 intervals, "N or "8
showing shift direction. Dashed curves
show predicted U.T. of central ocoul -
tatinn, ltow star altrtude or twylight
houndaries are drawn when appropriate.

A stippled 1Tine marks the monrise or
moenset bine, ot either iy present

ihe expected diameter ot the minor
planet, in km oand an gre secands, s
given in the caption. The noronal
paihs weee computed usang data tor Lhe
~tars nhtained from the sources indi-
catedd pnder the &% caolunn of the second
tabkle, and accurate astromefric ephes-
erides whaooh [ocomputed vomng precise
osrylating orbital elements supplied
by the mannr planet centers an (onein-
nat1 and {eninarad;, some exceptions to
shitasn amproved prediactions, when het-
ter data have been available trom oth-
crosaurces, have heen noted when ap-
prapriate. Asterisks show the loca-
tiong of observatories from which pho-
toolectric occdltation observalion.
have heen attempted in the past, as
far as [ know. The regional mapy are
"false’ projections, plotted with a
cunstant lincar =cale {constant de-
qrees per centimeter) in botk longi-
tude and latitude, so that the ohserv-
er could, for example, plot updated
compiyled path points which might be
computed by Gordon Taylor. Note that
the width of the occultdation path can
be estimated on the map from the ex-
pected angular diameter. Reqional maps
will be published in o.n. only for
areads with many subscribers. They of-
ten will be distributed as separate
pages to those in areas with relative-
Iy few <ubscribers, such as Japan,
southern Atrica, and Bustralia. Maps
of Seuth American events will be shown
N kecultation Newsletter en Fapanol.

Notes about 1979 Events. {btervational
strateqies and recommendations are
discussed in an article in oon. @ (16)
162-163, and in the article abnut the
occultation by Melpomene in this is
sye. tnfortunately, the elongations
from the sun for many of this year's
svents are relatively small. This
causes difficulties fur ubserving the
orrultation and for nhtaining good as-
trometry to improve the prediction.
Also, the geographical area of possi-
ble obuervations is narrowed. Early
astrometry is impossible for events
with smell elongation in the morning
sky, unless it is done several months
in advance, hefore the asteroid and
star are in conjunction with the sun.
cortunately, bt Lings and trees ob-
struct the western horizons of wome of
the obrervatories where many astromet -
rig plates are taken, making last-min-
ute astrometry of small-elangation
evening events impossible from these
sites. Smatl elongations also mean
that the dsteroids are fainter than
usual, so that large am’s acour, mak
ing all but two of the listed events
putentially observable visually. Un-
fortunately, the asteroid motions dre
then also rapid, shortening many of
the accultation durations to the point
where inaccuracies of vicual timings
vtart to become troublesome. For these
reasons, althuuyh there are many op-
portunities this year, especially in
Australia, [ don't think that we will
et as many observations in 19749 as we
gt in 1970, unless even more events
are identified. On this last point
plate scans randucted at Lowel ]l for
{1} Ceres, and manual comparison of
pphemerides with the SAD by Wallentain-
wen, could turn up additional events
Hotes about individual events are iv-
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Mar It Lneidon Taylar indivates
Ao dd A the passahle ared

indo-

Mar 57 faylar and 1 oagree on the
path, bty havimg wsed epbemerides
conpated from orbital elenerts can-
puted ar the [nstitute of Theoretical
A tronomy, Loeaingrad  Howewver | omy Cdi
rulatior. ysing an ephemeris conputed
trom accurdte orhttal elementsy sup-
alred ay oancennati Observatory shows
that the path minses the parth's syr-
faie by wany earth radiil The ephemer
ses agres bnodeclinatione, but differ
he B oan @A We suspect that the {in-
Sapnat1 elements are right, so that
tnere w11 e no occultatiaon, but an
gutrumetric check s needed to be
SUre.

Aar b: Tue o am s small oenouyh that it
mi1ght be useful to refine 1t by ob
serving e sagnitedes of the nbjects
phutoelecteically.  Beight twilinnt
will minder many obueryers, as it did
fur *he accultation by 0% Amphateite
Tast Lo eeber

Apr Fdc Thie vn the most anferesting
asterordal arcuyltaticn of the year.
The star 1y AL T4HY3, whose Com-
ponents are each maqg. /.0 According
to bR oWest Dasrrophysical gournal,
Joe, 194, 1976), the orbit is highly
ellsptical. He sredicts that perias-
tron will ocour durimg 19749, with a
separatian of perhaps fess than 0007,
Even so, disappearances ar reappear-
At ntothe two stars by Pallas 1ika
iy will be separated by more than one
second af time. {ne of the components
15, in turn, a spectroscapic binary,
the third <tar perhaps being a white
dwarf . The time between events for the
Spectrosuupic pair probably will b
Tess than 331, requiring photoelectric
recording to resolve them. Obuerva-
tiens of *he event wonld be valuable
for studies af Pallas’ shape, supple-
senting tre information obtained dur-
tng the wel’)-pbserved pccultation by
Pallas on Y978 May 9. The stellar du-
plicity will provide two chords for
parh ubherying station, as was the
cave for the occultation by (18) Mel.
pumeny last Tecenper. 1F one ~lar dis-
appears, wnile the other compenent is
unecculted, the am will he 0.7, which
may be hard fo detect visually if the
seping 15 bad. [f ane of the compon-
ents disappears nroreappears while the
ather star s hehind lMallas, the am
will L .49, very vasily naticeable.
Since the two dreops probably will oc-
cer only aboyt w second apart, both
grops probably will he readilv appar-
ent, the large drop calling the wmal-
Ter maanitude drog to the abserver’s
attention, Taylor computes o more
northerly path tor the noouitation,
citing CUhina' as the possible area.

Sep 270 The xm could be refined by
shotaeloctrye ohservation of the ob-
1ects

Oct & The star is ¢ Cancri, 2 spec-
troscopic binary and the brightest

Aptibier bt Teagpeene T gnter The A
Wl e ol Tl thenegh et fective-
Ty it wil’ by ogbes . ipeo Myes dign
will bt Tean art oy pesntyed, The
erfectyee an shoult o cepeuuted from g
part of Mar " alih crElat in s 17e to
the atrnspheric seas disk. Far a 1"
e neg ik, The et den by Amowonld be
T3, with overy qoid Leetnng, the an
might pyven bee poticed visually, Howev-
e, it would be impossible to make A
reltable visual fanmg of the star's
velatively oredugl tade an sts Light
oprogressively refra swi by the Mar-
tian atmosphere. No dark-1ich event
will e eyident, sirce ot nest the
dark crescent wili be Howide, and
Jost in irradiation. Jue to the star’s
spectral type, photuclectr:ic observers
could protit by ubuerving with a blue
tilter. An occultation by o Martian
satellite, tar encugh from the planet
s that the star still would be sceen
separated from Mars' edge, would be
naticed pasily visually, An ocoulta-
t1on by Phobos could Tast as leng as

1 second. although Jjust what would be
seen would depend un the unknown (but
probably very close) <eparation, p.a. .,
and relative brightnass of *he <tellar
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components 1 hope that the Pl e tesd
thy Tor the ocou'Tationy by Phaboe
and Deimas can be computed snd pub-
Frated an g futluse Yusge of 0w, Do
any case, af ncoyltatian by a current-
Ty unknown satellite on possable Dur-
ing the pccultation of o Gemingrum 1n
1976, a4 dip in a photoelectric record
nbtained at Villanova University may
bhe due to a large clase satellite,

Oct 17 The asterpid’'s motion 15 very
Stow, since it 15 near g statinnary
potnt. This, combined with the star’,
relatively large angular diagmeter, m-
plies that observers with large tele-
scopes will be abie 1o see the star
fade, the duration being 0%7 or more
The very siow motion alse will facili-
tate astrometric improvement of the
prediction a tew days before the
event.

Hov B: Taylor gives “Indonesia” as the
possible arca.

Dec &: According to per Sternenkimmel,
the path will cross Greece, northern
Ttaly, and France, corrvesponding to a
shift over 2" south of my prediction
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Lse a tracirg of this casine scale to

estimate wtar altitude from the world

maps: place the 20% mark at the .enter
of the ciccular arc, and read the star
Altitude at the observing site.

EGERIA OUTULTATION UPDATE?

Javed W. Dunham

As I plan to observe the total solar
epciipse, 1 wi') not be able to compute
an updated prediction for the oculta-
tror of SAD 92603 tv {(13) Egeria on
1979 Febraary J8 0.7 IF "last. minute”
astrometry 1% obtained, after noon of
Fearuary 25, i¢ should be relayed to
Robert Mclutcheon in “ilver Spring,
M, at ant, A51-7631, or duripg bysi-
ress hours, at Computer Sciences
Corp.. 3001, 54G-1545, ext. 385, He
wii! cempute an updated prediction us-
tng data which [ will supplty him be-
fore | dapart, and observers can phone
7im for the result, if there is one,
T.eo, 0t anyone dees abtain any last-
mirdte as metry .

RO

BY SPATE TELESLOPE

Paul [, Maley

Lonventional ground-hbased studies of
astercids in order to detect satellite
companions will be permanertly hin-
dered as Tong as telescopes have to
view through the earth's atmosphere.
The expected close separation dis-
tances of <atellites from primary as-
teruids {on the order of an arc-secnnd
or less) impties that a finer tool

durins HH7Y prosabty witl obe eather

close *0 the noming !l prediction. since

the »tar 1o e the Portn 70 tatalog
and the pphemeriy 4 aiun very qond.
[t might e o gosd time “or Nortk
Ariericang to travel *9 the Laribbean,
Taoobeerve the ovent as well as tg e, -
ratie frop the sold. Due to the o low
matian, At shauld e poynihle tooget
qaid antrowmetry 4 few days twfore the
event, Yo calogiate an ariurate pre-
divtion. Inoany “dse, nhiervers
thraughaut the Western Homiophere
Should watch the ~tar as Meti: pasces

[

st be gpptied, A S dameter aperture
Space Tolewinpe v in tme design Ltay-
es for launct gn the Space Shyttle in
the 194307 tige fregmo. [t will bave
the abn ity tu cttack variabte instru-
mentation for use ot viewing ports,
the equipment 1etended o be servicea-
boe by astronauts an extes-yehicular
activitipsg,

ne Tnstrunent the! 1< ideat for stud-
red af asteroidal rompanicns 75 the
Wide field Camera, spnrtivg a plarned
d-arc-minute field of view, and cape
ble af reackiv; te 241 magmiiude in a
J0-mrnute dnteuratinn cerind, T T -
qested, in g January 1497 Jettor g
Bradferd & Smith (University of Ari-
oy, whe i. invelved with the in-
strumentation desicn tean for the WIC,
that it might Le used in an extensive
survey of the larger in‘ncr planets.
This was avoroxivataly 9 morths after
the aramalsus secondary occuttation I
ubserved “n oconnection with the (6)
Hebe event. A planned progr-as o scan
the near virinity of planetcids larger
tnan V10 km might more easily reveal
the prasence or absence af qatellites
than the hiv-gnd-miss efforts current-
Ty conaueted. The autlined resalution
element ¢ 0.1 arr-wweond/pixel. Since
the imane 15 not photoyraphic, but
electronic, there shayld be no hazard
Tnvolyving imege spillover from long
expasure times, allowing dim sub-arc-
secnnd adjacent images to show up. Re-
pealing exposures an the same asteroid
every ¢ or 3 ecarth orbits might reveal
cateliite mution and permit el<mina-
tisn of spurious iasnges generated as
artifacts. Inteqgration times would de-
pend on detector sensitivity and wave-
length response. Analysis of reflec-
tivity in different spectral bands
could shed light on whether parent and
child were mutually formative by vir-
tue uf similarity in albedo; captured
satellites might he identified by
larqge variations in thermal apsorp-
tion/emiscinng,

AALS. DIVISION FOR PLANETARY
SCIENCES: LCLIPSES OF CHARON, ETC.

David W. Dunham

At the beginning of 1978 Hovember, the
American Astronomical Soctety’s Divi-
stun for Planetary Scisnces held its
1ith annual meetirg in Pasadena, CA.
Abstracts of tne papers presented at
this interesting meeting are published
in oBall. a.a.s. 1o, #3, Part T1. L. E.
Andersson, Lunar and Planetary Lab.,
Univ. of A7, points out that (.2-mag.
eclipses with a duratior ot up to §
hours will occur when the earth passes
through the piane of Charon's orbit
arcund Pluto. If Charor is approaching

Ny b, Lo check for =ate]lstes

Dec 11, Juna: Tne spigll o= virtually
roles out vicual chiservetian, py* phe-
toelectric novervations should be made
ta check this. Aqgayn, the motinn 1s
stow, wu that antromeles srospects
for a good predict:on retinement are
excellent. Fotential observers of this
cwent alss shauld monitor SR 40950
about an hour eeriter, to catrh possi-
hip satellites of Metin, as discuseed
dbaye.

J5 at northern elorgatinn from Plute,
eclipses should accur from now until
about 1982. Andersson gives a very ap-
prowimate ephemeris for transits of
the satellite acruss Fluto. {1979 Jon
5.0+ nx£8327) - 093, Occultations and
eclipses 0f Lharon by Pluto should oc-
cur about midway hetween these times.
He notes: "Pantametric sbservations of
Pluts in 1979 are strongly urged.”

Occultations of stars by asteroids
were the subjects of several papers:
"A Possible Satellite of Herculina,"
by f. HBowel) and others inwolved 1n
the anelvsis, coservatior, and predic-
tion of this event; “A Reliable Giame-
ter for Pallas,” ny L. Wasserman et al
{based on the seven photoelectric tim-
ings of the 1978 May 29 occultation,
the axes of an eiliptica) vutline were
determired to be 559 + & and 526 + 10
km); “The Shape, Alheds. and Density
af Pallas," by J. Elliot er az (based
on the above and Tight-curve analysis,
the mean diameter is 538 + 12 km; com-
bined with Schubart's mass determined
from perturbations gn Leres, the den-
sity is 2.8 + £.5 gm/em?); "Radiomet-
ric and Polarimetric Diameter and Al-
bedo of 532 Herculina,” by J. Gradie
et al [good agreement with the oceyl-
tation resu?tg; "A Critique of Aster-
oid Diameter Measurements,” R. Millis
at a! [radiometric and polarimetric
resuits were about 15% too large for
Palias; more occultation observations
are needed to see if there are system-
atic errors in the other methods; ac-
curate predictions and mobile teie-
5Copes are the key to further success-
ful occultation observations), and
"Dynamical Features of Minor Planet
Satellites.” by T. Van Flandern (“No
minar planet has been observed to oc-
tult a star and not show evidence of a
satellite; the time scele for tidal
evolution of large sateliites is about
105 years; many sate!lites would have
tidally decayed from orbit and would
now be resting on the surfaces of
their primaries; it is possible that
comets and meteorites could be similar
closely bound multiple-body systems™)

Van Flandern reports that most astron-
omers coming to the meeting were skep-
tical about satellites of minor nlan-
ets, but rearly everyone was convinced
after Bowell's and his presentations.
There was considerable interest in a
special informal meeting about aster—
¢idal accultations. They would like to
see more events recorded by many ob-
servers, especially photoelectrically.
Hopefully, this wil) give more impetus
to various projects to develop a rela-
tively inexpensive photoelectric S5yS-
tem which could be duplicated and used
by amateur astronomers,



