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Please send editorial matters to the ahove,
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circuleation, and other [0TA hysiness to I0TA,

FROM THE PUBE ISNHER

For subscription purposes, this iy the tirst issue
of 1980,

onLts price ds $177ssuc, or $ year (4 insues) in-
cluding first class surrace nailing, and air mat! o
Mexica. Air mail is extra outside the Y., A., Cara-
da, and Mexico: $1.20/year in the Ampvicas as far
south as Colombhia; $1.68/year elsewhere. BHace io-
sues also are priced at $1/issue.  Plecse see the
masthead for the correct odering address.

TOTA membership, subscription included, is %7/yvear
for residents of Morth America {including Mexico)
and $%/year for others, to cover costs of cverseas
air mail. European {excluding Spain and Fortugal)
and U. K. observers should Join I0TA/TS, <ending

DM 12.-- to Hans J. Bode, Bartold-Knaust Str. @,
3000 Hannaver 91, German Federal Republic (Lut see
the first paragraph of I0TA NEWS for change of ad-
dress effective 1980 January 1). Spanish, Portu-
guese, and Latin American occultation obscorvery may
have free membership in LOTA/LAS, including v -
fion Newslotroer en Fspainol, contact Sr. francisco
NDiego 0., Ixpantenco 26-bis, Real de Tos Reven,
Coyoacdn, Mexico, D.F., Mexico.

TOTA NEWS
David W. Dunham

European Section members should note that., starting
1960 January 1, Hans-Joachim Bode's address will be:
Bartold-Knaust Str. 8, 3000 Hannover 91, Gorman Fed-
eral Republic. Only the street number has cnanged
(from 6): his telephone remains 0511-47 46 06

It has been mentioned in an earlier issus that Han--
Joachim Bode will attempt to obuerve the 1950 Febru-
ary 16 total solar eclipse from a localing near tne
southern Timit in Kernva, and encourdages othoers Lo
Join him in this effort. At last Augus®'= 1.4,
General Assembly, Dr. A. M. Sirzi told se thar Jap-
anese astronomers plan to obtain cineratonraphy of
the flash spectrum from three locations in Kenya,
one near the central Yine, and the others just in-
side the predicted 1imits. 1 plan to comptite Aaccuvr-
ate affsets aof the actual Timits, based on the lunar
profile and other refinements, from the . %, MNaval
Observatory's circular-moon published predicted Tim-
its, within a few weeks, and will provide the data
to anyone who might be interested in obsor-ving near
the edge of the path. Solar physicists have become
very interested in using eclipse path-edce observa-
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tions for menitoring sma'l variations in the solar
cadius. Prospects currently Took good that Alan Fra-
Ta, USNO, and T wil? receive support te travel to
India {0 atserve Lhe eclipse frow both 1imits, and
to arganize efinrts by local onservers to supplerient
our ebservations. | have received quarter-time sup-
port fron Sabaline Setiu. Gocdard Space Viicht Len-
ter, to pursue work wita eclipse-edge ahservations,
especially to searcr the literature and various ar-
chives for possinly weefsl ohservations of previous
volipaes,

I already have rece‘ved a rnumber of responrses to the
article about Royal Greenwich Ohservatory's planned
discontinuance of wost Tunar occultation work in ..
v (5) 47, Repurts of lunar occultations observed
Auring at least the firet nalf of 1980 should stil]
be sent to the koyal Groenwich Observatory {(RGOD.
Hopefully, another iestitstion will be availeble to
collect the 1980 year-end reports.

Any institution seriously interested in assuming
many af RGO's current lunar cccultation responsibil-
Pties should send the person who will direct the
work to RGO for a few weeks to become intimately fa-
wiliar with the ceeerts system and abtain copies of
computer programs which wight he converted from use
with RGO's to the new institution's computer. Dr.
Wayne Osbhorn, Pry<ics Bepartment, Central Michiqan
University, has volunteered his department for the
eollection and prelirinory reduction of the observa-
tions, if there wouid not be Loo much difficulty in
canverting the appropriate part of ROGOD's software to
run on theiy new Tdarge TDD computer, He says that
they will oot be able to produce graze maps, a job
with which IO7A probably can help. The question also
was asked as to to whe 1e leading an effort to find
a2 repracement foar HGOTY work, 1 osuppose, by default,
that woudd oo FGMG SF any other institute volun-
Lleered Lo lead o =oarch effort, it would become a
prime candidats tor lesen obligated to) taking on
all of the wark. 7 thiny that RGO wouid prefer that
dogovermient graentsation with lana-fee support,
such an one of the Seutical almanac oftices, take on
the work. Sut if trat ie not possible, a4 university
would be hetter than a largely amateur ornanization,
such ac TOTAD Note that Yale University was the
world conter for cocultation work for many years,
autoat o bire o when Shoce gere many fower observers,
Al when cosputers were oL oy ubiquitous as today,
[ thins 11 proneniv fhat a2ry "nstitution taking on
the work would appreciate the help of regionai coor-
dinators, for which we already have some volunteers.
Victor Slabinpski kas suggested that observers be en-
cauvaned to osubpat Lhedr observations in keypunched




foovs, when possitle, tne rewnvd heing Lhet such obe-
servers would receive residuals of their nbserva-
tiors quickly with the need for institutional key-
punching eliminated. This may have some merit, but |
feel that, in addition, a papev veport on the adopt-
ed report forms must aleo be supplicd in every case.
RGN atways has resisted the idea of pheervers ey -
punching their own obaervations, due to the variable
quality of the keypunching jab that would result.
and woconsequent pnssihle large expenditure of time
to ddentify aud correct keypunch evvars. In short,
they feel that they would Jase contro’ if such a
step were taken. fiut <ore ccoronies probably will he
necessary in the future, and as keypunch machines
Become more ublguitous, ohservers increasingly may
peoasked Lo Took at thedr computed rosiduals and
corruct ther: own keyounch orrors.

Dorecentiy beve written a computer peagran which
corpules Toce |l crrcumstances far astoroidal and
planetary arcultations. For each input event, the
time {1.T.) and drstance {in arc seconds, kilome-
fors . and veculting objeat dianeters) of clesest ap
proach are computed, alony with the altitude and az-
frutk of the oo Tred star, the sun, and the moon,
o odata are printed if the <tar s halnw the horison
more than an amount which i« praportional to an es-
tirate of the ocouiting ohicct's along-track (Line)
errer, or 1f the <tar 75 faintor than 6th raaonitude
fovoa adaytine prediction. These tocal Tists ape
neant toosdpeioenent the general Fiots of ail oevents
publrwhied in feuch an an ppe H30651 0 Alhaygh
e created o, Dodon’ . went to owse it {at teast
not very wuch), and would Tike a valunteer to adapt
the program fo a local computer, Lo offer this sery-
ice to all I0TA =enbers, and to others on a request
bacis for o fee (probably %1 per year).

[n the rast recent issus of Tozeoone Mormr, Rus-
sell M. Genet Ras published o good erticle entitled

"Fairborn Ob<ervatory: ft's Squipped for Photoelec-
tric photametry." First, Genet discusses the hasic
requivenients tor g photoelectric telescope system,
then qgoes into the desiqn of his telescope, ohserva
tory, photometer, and supporting eqguipment. He
hriefly describes his photoelectric abserving proce-
dure, and discusses how he corrssponded with many
other aratenr and professicnal phatoelectyric obsery
ers to develop a practical, relatively inexpensive
photoelectric system. He gives several valuable
BFirts, and includes a Tist of 15 useful references.
e concludes, "I would be glad to answer any ques-
tions that T can, or provide references to some of
the more experienced amateurs or professionals.” His
address a0 tairborn Chservatory, 1247 Folk Koad,
Fairborn, OIF a5324, IS4,

Fat Wiggins, Hansen Planetarium. Salt Lake City, UT,
has developed a device which, when used with o pho-
toelerfric photoreter and WWY time source, autnmat-
icaliy recards the time of an occultation to 0007
He believes the device can be produced for about
$200, not including the photometer. The device can
not record the diffraction pattern, but is set to
stop a WWV-synchronized timer when the 1ight enter-
ing the phaotometer falls below, or rises above, a
level set by the observer. [t sounds as though it
would be valuzble far recording accurate occultation
times, the only information chtainable from about
357 of conventional photoelectric records, without
the need for a wmore expensive high-speed chart or
tape recording system. Observers might use the de-

vice and simultanecusly time occultations visually,
to study reaction times and observers' ability to
estimate them. 1 can think of a couple of useful
modifications of the devige: 1) Allow it to record
two bimes at two different levels, one just below
the full star intensity and the other slightly above
the background level, to detect clase douhle stars;
2) Allow it to record twe (or several) times at the
same Tevei, <o that 1t micht be psed for asteroidal
ard lunar grazing occultations. Mr. Hansen now is
testing the system on lunar vccultations, and plans
to publish more details and vesuits in a future is-
sue 0f gt Mows lortor,

Quring Lhe night of October 26, when the waxing
wrescent moon passed through a rich southern Mitky
Way field, Graham Blow reports that he timed 66 dis-
wpoearances, a record for one night, as far as [
bnow. Many of the stars weren't even in the J-cata-
Ing. Mo Blow alse reports that members of the Oc-
rultation Section of the Roval Astronomical Society
of New Fealand are working on oan occul tation manual
shich they nlan to publish in sectiens in various
rssues ot thety cirvcular during 1980, TOTA might
vdapt eope of this work for its own manual.

“ow that we are approximately on schedule (actually
dhead of schedule, for the first time, [ believe)
«1th the publication of . x.. perhaps we can ostah-
Tish, ang stick to, a schedule for future issues,
the next issge should he distributed in late March,
'o qive the latest information about the April 6th
weeultation by Plute. Te do this, infermation on new
vouble stars, grazes, and erroneous star positions
should be sent to Dunham and to Herald by February
Shth, and articles should be received by the editor
v Maren Brh

PLANETARY DCCLLTATTUN FREDICTIONS

Navid W. Dunham

Fredictions of occultations of stars by major and
ingr pilanets, and one of the tormer's satellites,
cast during 1980, are given in two tables. They are
tike the tables described in o.ov. 2 (2) 16-18, ex-
ceptl that in the second table, the yeocentric anyu-
iar velacity of the asteroid in degrees/day is list-
3 with the position angle of wotion under the com-
ron heading "Motion,”

tnder the S-calumn in the second tahle {source of
~tar's position), "X" is wused for o)) non-7.C. and
nan-Perth 70 stars in the xZ-catalog, although those
south of decTination -37 in this category use SAQ
data. In this way, double star caodes which might
nave been derived from lunar cccultation and spec-
troscopic data are included, Some new codes are
listed undar "S", so all of the codes are described
here: A, AGK3; H, pusitions of faint stars derived
by Klemola from astrographic plates taken at Lick
Mbservatory. Mt. Hamilton, CA, L, positions deter-
nined from plates taken at Lowell Observatory: P,
Perth 70:R, positiuns determined from plates taken
at the Royal Greenwich Observatory; S, SA0; X, USNO
Yi-cataiog for stars within €740' of the ecliptic,
the Timit for earth-based Junar cccultations {with
some exceptions; see ¢.w. 2 (6) 60); Y, Yale: and 7,
Z2.C. (but position improved with other catalog data
for stars north of declimation -4° during construc-
tion of the ¥7 cataleqg). The following codes are not
in the current 1ist, but nay be used in the future:
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volving faint stars visible aniy from the Antarctic
ar from oceans with no known observers have been

omitted.

dictions of Occultations by Satellites and Minor

Derek Wallentinsen, comparing the SAD cata-

Planets.

He has extended his results through the end

th astrometric ephemerides supplied

v owi

Tog manuall

of 1982 and has submitted them for publication in

ing

» found the two 1979 events and the follow

Planetary astronomy {(see o.n. 2 (5) 47), probably to

1980 events: Feb. 8 (Psyche}, Aug.

27 (Hebe), Oct.

The January 3rd occulta-
tion by Ceres was found hy Lowell astronomers and is

included here for completeness, having been listed

appear in the first issue.

10 (Kleopatra),

patra}, and Nov. 21 (Kleopatra). A

Oct. 26 (Eunomia), Nov. 6 {Kleo-
few of Wallentinsen's events in-

aiready in o.w. 2z (4) 32. Larry Wasserman has devel-
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oped computer preoqrams at Lowell Observatory to com-
pare asteroid ephemerides with the SAQ and AGK3 cat-
alons, and produce world maps {Mercator projection)
of the paths. At the General Assembly of the I.A.U.
in Montreal in August, he showed copies of the maps
for occultations he had found for 1980 through 1983
for the following large asteroids: 1-10, 15, 16, 18,
24, 25, 31, 44, 45, 51, 52, 65, 107, 129, 170, 324,
349, 354, 451, 511, 532, and 704. By far the best of
the events he
found is the last
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calculated. The darca of visibility is [ Lurope, S
Central and ¢ Atrica. Asia and Australia. There will
be no occultation by the Rings or the six largest
satellites. If anvone does feel that ohseryations
are possible, please apply to the undersiqned for
predictions .

sametimes, in addition to the nominal ("0") predict-
ed path calculated using the primary star catalog
star position indicated under "S", the path for com-
parison from another catalog (usually the AGK3:
sometimes Yale or the G.C.-5A0) or from a recent as-
trometric update will be plotted as a dashed line or
curve on the world and/or regiongl maps published in

Ul TatIon loewsiebt o,

fhout half of the asteroidal ephemerides 1 use arc
computed from osculating orbital elements cowputed
by Paul Herget at Cincinnati Observatory, while the
athers were catculated at the Leningrad Institute
“or Theoretical Astronomy (1. .7T.A.), nany of them
supplied in advance of publication by V. Shar, for
several minoy planets, orbital elemerts from both
slaces are available, in which case. compute cir-
umstances with hoth, byt usually use the caleula-
tions hased on the Cincinnati elements. In these
cases, the paths asually agree within about 1%,
which is the expected accuracy for nost of trem,
dowever, in a few caves, specifically for winor
olanets 19, 94, 95, and 747, the paths disaqree by
wveral seconds of arc, so that a prediction based
nn oone set of elements often will nnt ke visible
tnywhere on the ecarth's surface when computed with
data derived fron tie otner orbital elements. In or-
dey to help resclve these discrepancies. and decide
which clements would he best to use for occultation
:aleulations, [ obhtained recent [1974-1977) astro-
netric abservations of these four asteroids from the
Minor Planet Tirculars, with some help from Reian
Marsden and Robert Harrington; most of the observa-
rions are from a long series at Nice Observatory
which was published recently. Comparison of these
abservatinng with epnercrides which | computed from
the difforent orbital elements showed that for (19)
Tortuna, I.T.AL's elements satisfied the ubserva-
tions to within 17 whereas Cincinnati was off hy
about 1", while for the ather three ohijects. it was
the reverse, with the Cincinnati elements much bet-
ter than T.T.A s elepents, which produced path er-
ars ot several tons of seconds of arc. In these
Last thres Cases. the elementys wern derived from oh-
wrvetionn spanming less Shan 10 voars cade nearly
thirty yesrs ean, and perturbations by only Jupiter
and Saturn haa been used in the calculations.  Shor
nad warned we about using that particyiar seot of el-
sments for occultations, obviousiy with justifica-
tion! Fven the Cincinrnati elewents for (9%) Arethusa
produced residuals in the path of about 5", <o 1
conclude that for (95), none of the ava i "ahle orbit-
il elevents are accurate enouch for occ.  atien
searches and caleulatipne. Since Gordon Taylor uses
anly 1.7.A. data for his celculations, the following
accultations which he predicted will not nccur and
are oot anowy Tist: {747) Winchester on Fenh. 13
(misses earth, #" to the soyth) and (9%) Arethusa on
Mov. 29 frisses carthy 172 to the north). It hap-
paths for {(54)

pers that the Cinginnati and 1.7 A,
Aurora intersect near the time af the June 19th oc-
cuttation, so that event will nccur, bHut at a dif-
ferent time and much farther north than Taylor pre-
dicted. Wher possible, path and time prediction dif-
fevences, in the serse .7 A, - Cincinmali, are in-
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cluded i9 thi notes tor irdividua] events

A map showing my predicted paths of asteroidal oc-
cultations during 1980 in Lhe U.S.A., southern Capa-
da, and northern Mexico will be nublished in the
P880 January issue of whe an: Terfowope, A similar
map of the .S S.R. has beep prepared and submitted
for publication in a Soviet journal, along with an
article about asteroid cccultations prepaked by Paul
Maley and Rubert McCutchean, who translated it intn
Russian. Hetes about fndividual asvents are qiven be-
Tovwe:

1679 Nov 14: The Cincinnati elements were used to
caleulate *his event. A regional map and essential
information about the cvent were <ent to Gordon Tay-
tor and to nans Bode for alerting Furopean absarv-
ersy [ have not heard whether any observations were
b ined

1379 Dec A1 The wtar's SAD-Albaay Generai Catalan
position was used for the comparison; as shown in
the table, this G.C. path is 2002 north of the Yaie
path, which is probably the sore accurate. John
Fhelps provided the G.C.-Yale comparisan data. Sdma
used the SA0-G.C. position For the world map, but
drew 1n the Yale line, which was taken for nowinal
in the map of Australia which I preparcd and sent o
David Herald for Tocal distribution, since thie ig-
sue witl not reach Australian observers before the
event.
can Gy Cevoss oz oyl C ‘;T' 30

Jan 4 In Bulletin 16 of the T.A U, Horking Group oo
Occultations, Gordon Taylor notes that this "will ne
an important event since the track could cross arvas
af high potential vbserver density." The prediction
is rather uncertain due to the relatively large di=-
agreement in the star's pesition between AGK3 and
SA0 catalogs. OGut due to the possibility of record-
ing seconddary vccultations by objects near Doris, a-
many observers as postsibhie. preferably in closely
spaced pairs, are encouraged to observe in any caun.
A "last-minute" refinenent in the prediction will b
caltulated from astrometry to be attempted at the
Royal Greenwich Observatory and in the .S 4., an

14 the natk 9« nat toa far naeth, T oplan {o Tead an
expedition from the DC area to observe the event.
The refined prediction can be obtained by telephon-
ing either me at 301,585-0989 ar 301,589-15449, ext
A, or Maptha Warren at 301,474-0814, or Gordon
Taylor at R.G.0O. at 032-1871 3171, cxt. 252 {Jan. 3
and 4 between 8h and 120, and between 14h and 160
U.T.). A tinder chart for the vccultation will ap-
pedr in the January issue 0F =ky and Teioacone,
which might not reach some readers in time. In Hork-
ing Group bulletin 19, dated 1979 Oct. 5, Taylor
states: "A recent plate of Doris shows that this mi-
nor planet s within L7 of its predicted position.
1f anythipy, the irdications are that the track of
the occultation could he shifted a few degrees (of
latitude) north." The 8.2-mag. of the star in my
Tist is the V-mag. from SKYMAP, which is bright
enough for easy visual cbservation, considering the
J-mag. occultation am, but nat as bright as the AGK3J
visual mag. of 7.4 guoted by Taylor.

Jan 26: Having passed eastern elongation less than
three hours befare the occultation, Enceladus will
lie about 33" east of Saturn's center [Saturn's di-
ameter will be 17") and on a line with the nearly

edye-an rings.

Jan 28: The prediction based on the T.T.A. orbital
elements gives a path 0Y46 north with Daphne 3.8
minutes late with respect to the prediction based on
Cincinnati elenents, which I used.

Jan 290 SA0 98667 = 7 Leonis = 7L 1415 = A.D.S.
7448, The 10th-mag. secondary, 412 from the primary
in p.a. B0, will not be occulted.

Feb 8: SAD 146585 = & Aguarii 2.C. 3412, The com-
parison data for the shift and time difference cal-
culation given in the second table were from the
FEd. The sun is above the horizon west of longitude
/07 Fast. No astrometric improvement of the predic-
tion witl be possible due to the relatively small
clonnation from the sun.

feb 14 The I.T.A. prediction is 0793 north and 3.2
minutes later than my prediction using Cincinnati
orbitel elements. A 10 north shift from the T1.T.A.
prediction would put the path over Mexico and Cali-
fornia.

Feh 28 The 1.T.A. prediction is 0Y09 sguth and 2.9
minutes ecarltier than my Cincinnati-element predic-
tian,

Mar 10 The corparison data are from the Yale cata-
Tag. The comparison data for the SAQ-G.C., which i3
almost cevtainiy in error, is 240 north for the
path, which would move it into southern Quebec and
Maine. The [.T.A. prediction is 0Y47 north and 2.2
minutes Tate with respect to my Cincinnati-elenent
prediction. The occulting object is lo. the aster-
0id. not the Galilean satellite of Jupiter.

Apr 6. The star is shown well in the chart of Plu-
to's path published in the swirdtbook of the British
Astronomical Association. Astrometric plates have
been taken at RGO to refine this prediction, but it
is still uncertain whether an occultation by either
Piluto ar its satellite Charan will occur from any
part of the earth's surface. This guestion should be
answered by early February, after further plates are
taken with the objects very close to each ather. If
an nceultation does appear likely, some expeditions
probabiy will be organized hastily to try to observe
the event photoelectrically.

dun 10: The T.T.A. prediction is 2!1 north and 54
minutes late with respect to wy Cincinnati-element
prediction. As noted above., the 1.T.A. ephemeris of
{34} Aurora does not aqree with recent observations,

Sep : The I.T.A. prediction is 0V15 north and 0.4
minute fate with respect to my Cincinnati-element
prediction.

Sep 4: Paul Maley plans to orqganize a chain of ob-
servers in or near Texas to intercept this occulta-
tion, wherever the Tast-minute astrometry indicates
it may be.

Sep 14: SA0Q 159307 = 34 Librae = 7.C. 2273. The com-
parison data are from the Z.C. The occultation will
occur shortly before sunset west of longitude 1177
Fast.

Oct 6: Spectroscopic evidence indicates that the
star is probably a close double, according to Wil-



son'y wataloy of radial velocities.

Nov 10: The [.T.A. prediction is 0705 scuth and 1.5
minutes carly with respect to my Cincinnati-element
prediction. I plan to lead expeditions to observe
this occultation, and the ons by (12) Victoria on
Out. Z6th, if last-minute astrometry is obtained
which shows that the events will occur in the east-
arn J,S.A.

Nov 19: My prediction uses 1.7.A. orhital elements.
The prediction based on Cincinnati elements, which
do not agree with recent observations, misses the
earth’s surface by 30", but is certainly wrong.
Last-minute astrometry will be preveated by the
small solar elongation.

Nov #1: lhis is the brightest star to be occulted by
an asteroid during 1980 in the Western Hemisphere.
[f astrometry indicates that the path wiil <hift
somewhat {or a great deal) ta the porth, there proh-
dbly will be an expedition from the U.5.4. A "uradu
al" disappearance ohserved vicually during a Tunar
accultation of the wtar in South Africa in 193% in-
dicates that the star may be a close double.

Nov 24: This event, probably the best which will ¢.-
cur in the U.S.A. during 1980, was not in Bulletin
16, but Gorden Taylor gave me his computer wredic-
tion of the event at the T.A.U. General Assembly
Tast Auqust. Since issuing Gulletin 15, he may havi.
found some other 1980 events in other parts of the
world which T don't know about. Severa! expedition
are planned.

983 May 79 SAN B7014) T Yulpeculae  ADS 122473,
Yerkes spectroscepists report the radial velocity ro
be variable, indicating possible close duplicity.
The fairt visual companions (B, maq. 11.8, sep. 34
inp.a. 127, and €, mag. 13.0, sep. 432" in n.a.
1557) will not be occulted by Pallas. Wasserman's
predicted path is farther north, across sguthern
Carada, but he said his Pallas ephemeric was nol a
curate like the one 1 use.

{Ed: Some of the figures for this article had not
been received by the time the arrangement of the
rest of the articles had to be finalized. Iherefore,
all of this article's fiqures will be found at the
end of the desye. |

GRAZES BEPORILD [0 J0TA

david W. Dunham and Joan Bixby Dunnar
Report forms for arazing occultation ohservarians
are available from either the TOTA Secretary-1
surer (PUG0 Box A900 Tintey Park, 1L B0SS7 LY.
or from us. Corpleted veports should he sent £5 Da
vid Bunham at: P.0O, Box 4aH: Silver Spripn, MO
20907, U AL IfF poasilile, a copy nf the roepGri
(or, prefurably, one weitton an theiy report farm)
should also be sent to: H, M. Nautical Almanac (-
fice; Roval Greenwich Observatory: Herstmonceux Ca -
ties Hailshan, Sussex BN27 1RP Cngland, the world
center for repurtieg a7l Gooultation observatians.
Please indicate on your report whether copies have
been supplied to TQTA and/or IIMNAG. 1f this 15 not
done, we will assume that no copy has been sent to
the other.

RN -

4 !

The development of new I0TA graze report forms wili

be suspended for a “ow monthe, un® 1 1L booer =
clear who witl be collecting gocultation observa-
tions on an official basis atter the Royal Greenwicn
(Observatory slops collecting thoem at the end of
1980. Hupefully. the new form can be designed so
that it will satisfy the reeds of both I0TA and the
new collecting agency.

Observers should check tne prediction basis of their
ACLPPP profites; it should be 788 (the prediction
version of the Timit predictions themselves makes rno
difference; final corrections are all appiied by
ACLPPP). Scme of the ACLPPP input cards, which are
qenerated at USNO, were produced with version 803 by
mistake. The erpirical corrections applied bv AC!PPP
are not compatitle with 80B, und can resylt in bad
predictions. [f your profiles do not <ay "72A, in-
forn your computor sn tRat steps can be taken Lo
compute IRA-voradon profilos,

the tahle Tiste syicenstil, or Fartly succosstul,
expeditions fovr graczing accultadens, reports of
which have been raccivad since the jast rubliaked
Tist Cows 000D YT where the rarmat ff the cuee
rent bisl e Ao s ihod

Profnably tne bent-shaerved graze of 1979 i the Sep-
tember 32 gracs ot Sldehacan (2.0, £32), in addition
to the Tisted expediticn, this spectacular 0raze was
tl1s0 ohserved froae 13 stations organized by David
lale near Apvin, CA, south of Rakersfield; details
3f this effert are nnt vet available. Lnfortunately,
most, if nar all, expeditiens east of Taliforria for
this wraese, nne of the rest favorable of Aldebardan
during the current series, were clouded sui hy a
weather front which coincided with the northern 1in-
Tt for much of ts lenqth, Over two hours before the
Mdebaran qraze, coveral memhers of bath cxpeditions
in California recorded 2 qraze of 6. 7-mag. 7.C. FE,
afone Timit was very close to Aldebaran's. Seyverai
tetal vooultations of lyados stars alse were i,
For /.00 B30, the chservers near Arvie eotablished
stations over a considerable distance ‘o recird a
2055TbTe nerth shitt, as hed been reparted for a few
previous dyades qrases. A wmail south shift acour-
red, causing o few observers to have a miss. Al
though most of the oliservers wore 1004 or more feot
apart, two ot them decided to sepdarate by only 200
feet in case 7.0, ARG might have been a close doy-
ble. The snuthern of these twn obaervers timed anlv
A ten-second sccultation, while the northern one caw
i close misst bor Aldebaren, the ohservers were thon
dieploved “vom the prodicted Tiait santhuwar?, st
SO0 feet apsart. Ry sune fiped sl g T
et the northecrmrns s nbrevver . won boad naly F
Prrce e Coeeitar

cuir bty eve

v DESUESOr s ropar el negmern e Tl over
sl s and tart T b aned b S
et aNIEY angular Afaceter L ot in ae.. o,

amcer of very faint overts, at aboat cho Tth-magni-
Lade Tevel |, wore reported. ! zoncluded feon these
bt Aldebaran might be sueronndod by an extended
ervetope of raflecting material, as noted in artii-
Vlhes which T okave published in the 1979 December and
Pt daruary dusues ol sk g s Intae
letter articie, 'Occultation Hightights for the Year
VD recommend  that photoelectric ohservers set
tree qain of their cquiprent to more sensitive thar
nmarvial devele Lo record faint phenorena during total
iccultations ot Aldebaran: the faint phenomena 1ike-
Iy would not e apparent in normal nhotoelectric



records set to measure Star

the full dintensity of Mo Dy Number Mag Snl (A
the star's Tight for re- - — B

cording the entire pat- 1976

tern Lo determine the 378 1925 1.7 15+ 7§
star’s diameter. I sti11

recormend this, to help 1977

resaltve the issue, but 128 096681 8.2 57+ Y
it is posuible that the 513 3302 7.4 22- N
observed phengniena are 427 296% 3.2 77+ =N
only caused by the nar- 522 2964 3.2 77+ -N
mal tail end of the 1019 U2l 6.7 71+ S
Fresnel diffraction pat-

tern. If one observer 1978

reported the faint phe- 906 146772 9.0 41 481
nomenon at fthe same tine to2e 0692 1.1 67- -85
that anaother observer 19 7 2A54 7.2 24 4%
sTightly deeper inta the 1720 1549 5.2 6i-

noon's shadow tirmed a

full eyvent of Aldebaran 1579

(or, wore precisely, the i1g 1302 7.1 68- 5%
center of a agradual 1724 160044 6.6 24-
event of the star). the B RS 2128 5.8 63— 7%
anqular dis*tance from 34 093672 BL6 33+ 30
the center of Aldebaran o/ 0935 6.9 67+ 08
could be calculated and T3 087477 5.3 53+ By
the dintensity calculated S0 0Y389S 7.8 22 =38
from the thepretical ¢ 1 093901 7.8 22+ 23N
diffraction curve for a 4o 1006 6.9 23+ 7N
02T diaweter star (Wil- T4 096033 4.0 47+ 4N
Tiar: Stein and 1 have 14 0963780 H.1 47+
ralanlated such a 115 47 5.6 92- 135
curve}. From this inten- 115 2247 5.6 92- 145
sity relative to tne un- 16 2495 6,0 79- 125
vcculted Tight, the mag- 419 32604 1.0y
nitude can be predicled 470 3019 5.9 43~ hg
and compared to the 3200 3019 9.9 43~ 5§
throshold wagnitude For 1729 0741 5.7 7+ -1§
the accuitatior. 1f the - 30 0814 5.3 13+ 0N
obsorved Tight was 330 08RG 7.0 17+ 3N
brighter than predicted, T 0970 6.5 214 -U%
an extended pnvelope a1 0970 6.5 21+ -2§
would be likely. Unfor- B2 096647 8.1 30+ 4N
tunately, the above-des- L4 DYRB23Z 7B 49+ 4N
cribed observation was 20 1465491 B0 34- S
not mdde, oven hy the B 098580 7.9 33+

closest pair of absory-

ers nedr Arvin (200 feet = 09°04). As is the case al-
so for ohtaining informaticon about close double
stars, setting up stations at equal separations is
very detrimental for this study, for future Aldeba-
ran grazes, when conditions are goed enough to ob-
serve faint phenomena, observers might be spaced
sasewhat ivreqularly, with some very close pairs, |
nave made 4 statistical study of sagme of the obser-
vations, simply by calculating the ratio of the to
tal duration of reported faint phenomena {from about
b to 8th mag.) to the total duration of gradual
events (from mag. 6% to 1.1). This ratio should be
approximately equal to the ratio of these ranges ac-
cording to the theoretical diffraction curve for a
‘071 diameter star, it there is no envelope, but the
observed ratio would be larger if an envelope did
exist. The observed ratio is slightly larger, but
not significantly so. considering the accuracies of
visually estimating the rapidly changing magnitude.
Since the position angle of graze was slightly dif-
ferent for the two expeditions, observations Tike
the one supposed several sentences above may exist
for two observers who were not in the same expedi-
tien. But it will not be possible to check this un-
til precise geographical coordinates are determined

£ ¥ C Ap
lLocation Sta Tm € cm Qrganizer St WA b
Gibsonton, FL 1 67 & Tim Kenyon 171 21
tiev, Ukraine 1 2 24V, 1. Mazur
Srednee, Ukraine 11 7 A. G, Kirichenko
Kozel'shchina,Ukr. 1 2 8 A K. Osipov
Novye Sanzhary lkr .3 3 8 V. M. Kirpatovskii
Kazan, Russia 1 2 24 M. V. [1'in
veno City, Japan T 6 8 8 Hirckazu Kitagawa 181-01
Valkadia, Tt 2 37 8 Wyck Hoffcer 184 67
Silverdale, k. 7. 4 10 15 G. Allcott
Gotemba Cty,Japan 5 17 & % Toshio Hirose 10N184 20
Blenheim, N, Z. [ 8 Graham 8low
St. Gerwain, Que. 2 1% 6 11 Andre Coulombe
Willurmga, Austrl. 2 11 4 17 David Steicke 40N186-6]
turray BriAustrl. 5 3 4 15 David Steicke 5 67
Murray Br Austrl. 3 2 4 15 David Steicke 178 &7
Mountain View, CA 1 1 4 15 Richard Nolthenius
Murray Hr Austrl. 2 3 3 15 David Steicke 187 59
Resarin, Philipns 1 4 & Ernestou Calpo
Blenheim, K. 7. 9 41 8 6 Graham Blow
Brampton, Ontaric ¢ Y 8 15 Andreas Gada
Canberra, Austrl. 1 4 2 20 M. Ashley
Mattviile, 1l 3 5 6 13 John Phelps B85186-57
Dundas, VA 2 6 6 13 David Dunham ChS187-57
Uniondale,S Africa 1 18 8 20 Jan Hers 188-42
Warkworth, M. 7. 3 5 9 15 Gerry Allcott 143
Gum Tree, YA 7 6 6 13 David Dunham C55187-57
Onancock, VA 1 39 20 Thomas Townsend
Calamba. Philipns 2 3 8 Ernesto Calpo
Lafoons Corner VA B 43 8 13 David Dunham o 6 71
San Fernando,Phip 1 2 8 Rodrigu Nievo
HMaynesburg, OH 2 9 % 10 Robert Clyde 185
Millsbora, DE 5 6 510 Emil VYolcheck
Danbury, TX 14 7 25 Don Stockbauver 55 5 60
Scottsmoor, FL 1 6 15 Harold Povenmire
St. Petersburg.fL # 45 Tom Campbet]
Toranto, Ontario 3 3 4 20 Rnbert Radko

for all stations and a detailed reduction profile of
the observations computed. A detailed photoelectric
record ¢f the faint part of a total occultation of
Aldebaran probably would settle the gquestion sooner.

After the Aldebaran graze, Richard Nolthenius and a
couple of other observers from the Los Angeles area
who were in the Arvin expedition, observed a graze
3t an 8.3-waq. star; the position of the limit and
time of the event just conveniently happened to fit
the return schedule. So Nolthenius obtained multiple
events during three grazes that night.

Three grazes of the close double star 7.0, 8¥4 = 115
Tauri have been recorded from multiple-station ex-
peditions this year. In September, we were surprised
to have a 0'5 south shift, while in April, there was
no shift. Consequently, the two northernmost observ-
ers out of seven had no occultation. [ had only a
058 occultation of the primary component, while Hank
Sielski, at a site only 300 feet to the south, re-
corded four brief occultations of the primary com-
ponent, during only one of which the secondary also
disappeared (that event corresponding to my event}.
Robert Bolster, at the next site % mile to the
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sputh, timed 15 events, Star i £ i CAp

but they came so fast Mo Dy Number Mag Snl CA Location Sta Tm € cm Organizer St WA b

that he wasn't sure that A ’ o T T - o

he got ali of them. & 4 1712 3.8 62+ -2N Danvers, IL Z 4 7 26 Homer DaBoll IN357 -8

During the April graze, 6 20 0393 6.6 17- ON Gregory, Tx 1 1V 7 15 Don Stockbauer IN357 &2

we had a similar experi- 6 28 (98715 8.1 16+ 5N Plettenb.Bay.S.Afr | B 20 Jar Hers ¢ -8

ence, when for a short 7 1+3°2522 9.2 36+ 1S Lick Obs., CA 1 38 15 Richard Nolthenius

time, it was not possi- 7 2 1770 5.9 45+ 25 Swan, TX ? &6 15 Don Stockbauer 177-20

ble to keep up with the 713 3325 6.7 84- 55 Danevang, TX 1 75 25 Den Stockbauer 25188 5

description of the 714 0004 6.3 BA- Horsley, Austrt. 3 13 & 15 Roger Giller

events involving the two 7 18 093523 8.1 25- Penshurst,Austrl. 2 3 4 15 Roger Giller

components, just calling 7 19 093806 8.7 20- 3N Eastgate, TX I 08 75 Dan Stockbauer 75353 72

out "There! There! 7 30 1864 6.8 31+ -1S Mahurangi, M. 7. 1 R 20 Gerry Allcott

There!" as the events 7317 1941 4.8 42+ N Cardinal, Ontario 3 14 15 H. J. Widdop

occurred. 731 1441 4.8 38+ -ON Qak Ridge, ME 16 7 10 David Dunham (1358-39
513 0322 5.7 64- 5N South Sales, TX T 6 & 25 Don Stockbayer 355 5%

The April and September B 16 0671 3.6 37- 2N Falkenhurq.Sweden 1 2 15 N. P. Wieth-Knudsen 356 77

grazes of Z.C. 814 were 8 18 095913 7.7 15- 5N Dlanthe. S 7185 & Robert Sandy 350 63

both at the northern 831 2654 7.2 58+ 58 Coonalpyn,Austrl. 5 2 4 15 David Steicke 12N176-71

timb, but on opposite 9 b 148395 9.7 470 Lake Gregory, CA 7 14 7 15 Richard Nolthenius 359 9

sides of the lunar nortn 9 6 146457 £.3 ZB8E 610 Auckland, N. 7. 3 7 7 1% Gerry Allcott 359

pole. When Robert Sandy 9 6-676132 .4 QF 31U Lyndoch,Australia 2 1 3 15 David Steicke N4 4

Tearned of our south 9 6 3360 6.3 8F 93U Carnestown., FL I 7?5 Harold Payenmire

shift in September, he 910 0410 5.3 78 1IN Humble Carp, TY 1 7 & 25 Don Stockbauer 353 64

set his expedition up 9 17 065% 6.4 54- 10N Flverson., PA 26813 Bmil volcheck

south of the nomina? 912 0677 4.2 53~ 9N Oregon, MO 5 3% 7 15 Pobert Sandy £5353 74

prediction, since his 912 0677 4.8 59- 9N Janesville. Wl 2 Y& 3 20 John Phelps 55353 74

November graze occurred 912 0692 1.1 58- 10N China Lake. CA 17 76 9 James McMahon 15351 73

at a Watts angle of cen 913 0814 5.3 48- 7N Marye, YA 6 31 9 25 Wayne Warren h$353 70

tral graze similar to 917 1371 6.5 11- L. Hartley Austri. 1 2 2 20 Roger Giller

ours in September. A LY 928 2494 7.9 38+ 1S laceoia, TX 1 37 25 Don Stockbauer 75178-59

south shift did ocour 9 29 161426 2.7 50+ 55 Silverado Can. .CA Y 1 % 15 Richard Holthonius  180-33

again in November. when 9 30 162570 7.9 61+ 65 Hacienda Hts., €A 1 2 7 15 Richard Noltheniuys  177-45

the northerpmost obsery 0 Zéunknown 111 27+ 65 Black Rirch. N.7. 1 3 G 40 Graham Blow

er timed all of his sev 0T 162024 2.5 33+ 25 Harmony, [ 2% 20 Homer DaBol) 178-46

eral events during a 077 2758 7.0 33+ -7N Weston, OH 1 & 15 David Dobrzelewski

period of only about ten 'O 28 163175 8.5 45+ 45 Hacienda Yts., CA 1 17 7 15 Richard Nolthenius  180-33

seconds. 14 28 163142 ©.7 44+ 55 Concrete, TX 1 4 7 25 Don Stockbauer 45177-36
10 28 1623364 8.6 48+ A4S Auckland, N, 7. 1 4 20 Gordon Herdman 178

In April, we were forty 10 29 164030 8.8 L6+ 65 Algota. TX 1 1 & 75 Don Stockbauer 25177-77

nate to be able fo ob- P79 3064 6.0 56+ 25 Yorba Linda, CA 3 8 7 15 Richard Moithenius  180-20

serve qrazes of three 0031 3405 7.0 1+ Bundeewa ,Australia 1 3 5 20 Roqger Giller

fifth-magnitude stars. 11 7 0814 5.3 29+ 14N Fairfax, MO 317 4 15 Robert Sandy 55353 70

The first two of these 11 25 163765 7.1 7G4 S Lanstng, M] 2 Th David Dobrzelewski

involved stars with goo! PE AR 6192 503 03+ A4S Jupiter. b Lo 5 Harnid Povenrire

catalog positions (FK4

and Perth 70), and both were southern-}in it grazes wroon the results of an analyeis ol aboul 200 of

during the waning phases of the moon. Alsa, both o°
them occurred in the same reyion of the moon, in a
arca with a transition from Cassini data obtained
from previous graze observations to reqular data
from Watts’ limh correction charts. wWe set up for
the April 20th graze on the assumption that there
would be a scuth shift similar to the one we record
ed five nights befgre, and we were quite sucoessfu’
Future waning-phace sonthern-1imis Casaint qrases
alsa probalbly will shift south with respect rooogr
current prediclions using version 78A; the Jausint
regian there does not seem to be as low with current
predictions as the early Cassini-graze observatione
indicated.

Frank Fekel reports that part of a qraze was record-
ed photoelectrically at Mclonald Observatory, Texas .
in July. As far as | know, this is the first time
that multiple events during a graze have heen re-
corded photoclectrically. Some of the events occyr-
red in steps, indicating duplicity of the star. De-
tails of the cbservation are not yot available.

At the T.A.U. meeting in Montreal in August, Leslie
Morrison told me that he hopes soon to submit o pa-

the best-observed qrazing occultations, which he has
nerformed at the Royal Greemwich Ohservatary, He has
“ound strong dependence of the abserved-minus-com-
buted residuyals in heioht with latitude libration,
Jdmilar to those which | described in “Important HNo-
tice for Frofile Plotters - December 17, 1973" and
#hich have since been ircluded in 107TA predicted
orofiles, now automatically by the Automatic Comput-
2 Lunar Profile Flotting Program. #He said that he
nas found no o discontinuity in Watts' data near the
nrth pale, like the ane suspected by Fonald Abileah
nothe course of his analysis of graze shservations
fn 19770 But 1f there s re discontingd how are
different shifts Yike those observed for 7.0. 214,
discussed above, explained. Morvison found that the
Mull precision inherent in graze observations can
not be utilized due to star position errors. This
tiplies that grazes where star position errors are
Yeas sianificant {as for TEZ and Peeth 70 stars), or
ran be eliminated (hy observations of many gqrazes of
the same star), have special value for studies of
the moon's motion and shape. In the future. our
Fnowledge of star pesitions and proper motions will
fnprove, due to current large astrometric undertak-
inys (such as the Zodiacal survey Seing conducted at
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USNO} and the high potertial accuracy of astrometry
planned for artificial satallites {(ESA's HIPPARCDS
and NASA's Space Telescope), and the usefulness of
current und past uraze observaticns will increase.

Ho Dalio?l notes that the cxperiments conducted at
Lowell Observatory (o.nv. 2 (b) 52) imply that there
probably is no such thing as a visually observed
condition-code 3 graze. That is, visual observers
can't detect a 107 drop in Vight with any degrec of
reliability.  When new graze report forms are pre-
pared. the condition-code definitions probably will
b modit ind to reflect these resylts.

Graze observers should nete that davtine ovents wer.
not included in USNO's {and I0TA's) data for 1980
predictions.  Daytime grazes of Aldebaran (7.(. 69/
and Requlus 1Z.C. 1487} are quite easy to observe
with small telescopes if the clongation from the sun
is greater than ahout 207 and the altitude above tre
horizon is reasonable.  You can find out about then
from the raps published by RGO or from "Graze Near
by ressages in USHO total occultation predictions.
I'f you want ta ohserve ung, rejuest 4 prediction
from vour qraze computor, or from Joseph Senne.  1:
ane person in a region requests predictions for a
particular daytime qraze, all observers in thal re-
qion close enoigh to the path will be sent predic-
tinna.  The following 1980 daytime grazes alroady
have been requested: Aldebaran, March 21, A and ¢
redqrans s Regeius, June 18, T oand F oregions: Aldeba-
ran. August G, Dovegion,

Reproduced below is a check 1ist which we distribute
Lo observers al leral qraze cxpeditions, alomyg witn
a station repart form, a 1ist ot the observing con-
dition codis, gnd an event schedule.

Before the graze, be sure that:

Your flashlight works.

Your tape recorder works.

Tou have enough tape to recard the graze.

Your radio works.

You can record the radio broadcast and yeur

event calls wnile observing; test and play bac

to be sure.

6. You can follow the star: try different eyepiecoes

/. When you start to record for the graze, be sure
that the dynamic mike switch (if there is one)
75 on and that the tape is moving {the reels are
turning),

8. Keep tape recorder warm (in heated car or unde-
your coat, perhaps hung ty a cord or string
around your neck).

O Lo N —

Ouring the graze,
I. Estimate and record reaction times and accuracy
far as many events as possible, especially for
anes when you think you were slow.
AL followed in less than 095 by an R is a biink
. An R followed in less than 035 by a D is a flauh
. Record any interruptions in observing due to anv
cause, such as clouds, adjusting telescope, or
passing vehicles. MNote starting and ending
times of interrupticon.
5. Note gradual or stepwise events, if any; esti-
mate durations.
6. Note when suniit lunar features interfere.
7. Estimate the quality of your ability to see the
star.
8. Identify yourself, the date, the star, and the
place, on your tape,

L PN

After the graze,

1. Play back part of your tape tn see if you re-
corded your events and the radio broadcast sat-
isfactorily, If not, write down as much as you
can remember, or any watch timings.

2. Carefully mark your position with stones, cans,
etc., or measure its distance from the road cen-
terline and nearby landmarks shown en the de-
tailed map, or wait for the expedition leader to
accurately record the location.

3. Report approximately how nany events you timed
to the expedition leader.

4. (This can be done after you return home) Play
back your tepe a few times to determine accurate
Limes for all events. Write these on the report
form and give it to the expedition leader. Do
this sooen, before you forget possible important
details which may not have been recorded.

[Exvedition Teader address]

NTW DOUBLD STARS

David W. Dunham

he table lists additions and revisions to the spe-
¢ial double star 1ist of 1974 May 9 not listed in
previous issues. The columns and general format were
described on p. 3 of vl 2 (1)

Eartier, I had confused the bright Hyades stars 7.C.
66/ and 7.0, 677, leading to an incorrect statement
abaut the discovery of the duplicity of 7.C. 677 in
Lhe second paragraph of TOTA NEWS in o.x. 2 {5Y, 41.
The star which was resolved photoelectrically at Mc-
bonald Observatory, the data listed as an improve-
nent in the table beiow, was actually Z.C. 667 =

SAQ 93950 = 7% Tauri, whose duplicity was first sus-
pected from visual observations by Rick Binzel in
1978 September (see .x. 2 (1) 3), Consequently. the
first indication of duplicity of Z.C. 677 = SAD
93575 was claimed by Robert Sandy during last Sep-
tember's graze of the star, as given in the table.
The stiar's duplicity was also suspected by Berton
Stevens and John Phelps, who observed the same graze
from Wisconsin several minutes after Robert Sandy's
expedition. Since diffraction phenomena can cause
gradual phenomena like the ones described, the star
fs Tisted as only a probable double, but Sandy feels
there is nc doubt that the star is a close double.
Hopefully, some photoelectric records of the reap-
pearance were obtained which will provide more guan-
titative informaticn.

Another interesting close double to watch, which is
often occulted the night after a Hyades passage, is
Z.C. 814 = SAD 94554 = 115 Tauri. Three grazes of
the star have been observed quite successfully this
year, as described in the articie on grazes con page
62: one of the more interesting graze observations
of the duplicity will be mentioned also in the dou-
ble star section of "Occultation Highlights for the
Year 1980" which will appear in the 1980 January is-
sue of sky wnd Teiesconpo,  The graze data indicate
that the 6.8-maqgnitude compenent is still 0%10 from
the 5.6-mag. primary, but at a somewhat smaller po-
sition angle, 52°.

According to acta Astroncmica 26 {4), 390, P. Heinz-
el, at Cracow Observatory, on 1974 Aug.8, observed

that about 052 was required for the emersion of 7.C.
3482 = SAD 128281 16 Piscium. The observation sug-



gqests that the 0U01 nominal angular separation ex-
pected from spectroscopic data may be too small, im-
plying that the trigonometric parallax determination
may be too small.

Richard Nolthenius discovered the duplicity of SAQ
94961 on 1977 March 27: see o.wn. ! (11) 120. The
confirming photcelectric observation given in the
table can't be combined with the original observa-
tion since orbital motion almost certainly would be
stgnificant during the two intervening years. The

NEW DOUBLE STARS,

SAO/BD  ZC M N MAGT MAG2 SEP  PA MAG3 SEP3 PA3 DATE,
77615 EU 5.4 9.4 00 1978
G292 0352 P K 7.4 10.2 .03) 230° 1979
93652 TK 96 9.60.05 116 1978
93757 TK 9.0 9.00.15 90
93806 TV 8.6 9.40.2 276 1979
93950* 0667 PV 5.4 7.9 .024 238 1979
893975 0677 G X 5.6 5.6 0.02 344 1979
94424 T X 9.7 9.7 0.2 90
94678 TK 7.7 B.70.8 9 1979
94897 0884 T K 8.6 8.6 0.05 90 1979
94903 TK 9.3 9.30. 90
94961* PV 8.310.2 .020 219 1979
95645 TX 9.9 9.30.2 99 1879
95701 TK 5.9 9.90. 33 1979
95728* V 9.6 9.7 .066 B8 1979
95743* PV B.1 8.6 .052 43 1978
96596 T K 9.6 10.4 0.05 166 1978
96757 TK 9.8 9.80.05136 1979
36785 TK 9.9 9.90.1 54 1979
96743 TK 8.8 9.80.15 76 1979
37098 TK 9.4 9.40.05 33 1979
98073 TK 9.5 9.50.07 71 1979
98519 P X 8.7 9.6 .232 280 1979
98622 TX 9.1 9.60.4 158 1979

109142 TX a8,/ 8.7 0.08115 1878

109901+ TX 9.6 9.6 0.07 282 1979

118171 TK B8 8801 90

118232 TK 8.7 8.70.04137 1979

118476 TK B9 8901 50 1974

118517 TK 89 9.50.06 303 1979

118571 PV 8.0 8.8 .034 105 1979

138944 T® Y6 9.6 0.05 9% 1979

135017 TK 9.3 9.30.3 119 1978

139154 1887 TK 9.1 9.1 0.15 50 1979

146344 TK &6 8.60.1 g0

146G71* 3519 1 X 8.2 8.7 0.05 269 1979

153504 F X 9.0 9.3 008 &0 1978

1591388 Pk 7.8 2.9 246 113 1978

159933 PX 9.3 10.6 0189 266 1978

160044* 2396 TV 7.1 7.50.04 141 1879

160226 2447 T K &.2 8.7 0.04 132 1979

160517 TK 9.610.01.0 320 1979

160522 TK 96 9.62.5 9] 1979

161338 TX 7.4 9.00.9 315 1979

161754 2715 P X 6.7 9.3 0.6 54 1979

162033 TV 9.010.00.25 53 1979

162076 2768 T K 9.2 9.7 0.1 90

162251 TK 9.2 9,201 30

162883 2876 T Y 6.2 6.2 0.1 90 8.9 45.6 427

164623 TK 9.5 9.50.1 50

+19°1601 VA B.6 9.23.0 7% 1912.

+18 090 Py §.010.8 .774 217 1979

+18 1010 VA 8.8 B8 3.0 1% 1831.

+17 161§ PV 10.2 10.5 .271 &3 1979

+16 1667 YA B.5 9.21.4 350 1887.

AC-19%61151 T ¥V 10.6 10.6 1.4 111 1979
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Tisted ohservation of SAQ 95728 is in good agreement
with another Texas photoelectric observation made a
few months earlier, reported in n.v. 2 (3) 26. The
magnitudes were in exact agreement and the two pro-
Jected separations have heen combined to farm the
"true” separation and position angle, which are qiv-
en in the table. The observed 1979 Feb. separation
was 0v049 in direction 4525, The listed photoelec-
tric observation of SAQ 95748 refines Paul Maley's
visual discovery data obtained 7 months earlier, as

(Text continues on page 72}

1379 ODECEMBER 5

DISCOVERER, MNOTFS

Dec 11, A. Harris, Wrightwood, CA
Jan 7, B. Smith, McDonald Observatory, TX
Feb 15, J. Ferreira, Fremont, CA
Apr 1, J. Ferreira, Livermore, CA
Mar 5, 7. Barnes, McDonald Observatory, TX
Sep ¥2, R. Sandy, Oreqen, MO
Mar 6, D. Steicke, Murray Bridge, Australia
Feb 7, G. Blow, Black Birch, New Zealand
Apr 3, D. Cvans, McDonald Ubservatory, TX
May 1, P. McBride, Green Forest, AR
May 1, J. Ferreira, Livermore, CA
Feb 8, D. Evans, McDonald Observatory, TX
Nov 18, B. Smith, McDonald Observatory, TX
May 12, J. Ferrcira, Fremont, CA
May 2, J. Ferreira, Livermare, CA
May 2. J. Ferreira, Livermore, CA
May 2, J. Van Nuland, San Jose, CA
Apr 5, J. Ferreira, Livermore, CA
May 31, R. Nolthenius, Mountain View. CA
Apr 7. D. Lvans. McDunald Observatory, TX
Jun 1, J. Van Nuland, San Jose, CA
Dec 8, D. Steicke, Murray Bridge, Australia
May 22, D. Steicke, Murray Bridge, Australia
Jun 2, R. Nolthenius, Mountain View, CA
Jun 30, P McBride, Green Forest, AR
Jun 30, R, Nolthenius, Mountain View, CA
Apr 9, D, Evans, McDonald Dbservatory, TX
Jun 5, G. Blow, Black Birch, New Zealand
May 19, J. terreira, Fremont, CA
Jul 3, P, McBride, Green forest, AR
Jul 14, D. Steicke, Murray Bridae, Australia
Jul 150 Bl swith, Mebonald Ohsorvatory, T¥%
Jun TH, B Swith, McDonald Observatory, 1X
Auy 13, 8. Smith, MrDonald Hbservatory, TX
Jul 7, R. Nolthenius, Mountain View, CA
Aug 31, D, Steicke, Murray Bridqe, Australia
Mar 0, D. Steicke, Murray Bridge, Australia
Sep 28, J. Van Nuland, San Jose, CA
Mar 21, 0. Stercke, Murray Bridge, Austra, i,
Apr 18, R, Radick, Prairie Obhservatory, IL
ot 27, P, Maley, Alvin, TX
(3rd* ADS 12767)
06, R. Jonckheere ADS 5779
Feb 7, D. Lvans, McDonald Observatory, TX
19, Struve ADS 4490
Apr 5, D. Evans, McDonald Observatory, TX
31, E. Pettit ADS 6668
Sep 29, 4. Blow, Mt. John Observatory, New Zealand
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Jtven in (15} 160, orbital motion nay have
been significant between the observations. B. Smith
also notes that there was a distant third component
which he could see visually, but it is not listed in
the Lick 1.D.5. Steicke gives more gquantitative in-
formation about SAQ 109901, now upgracded to a praba-
ble double, than was given during a “"gradual” occul-
tation noted in South Africa in 1928, A similar sit-
uation occurred for SAQ 146971, noted in South Afri-
ca in 1931, Yet another star in this cateqgory was
SA TCEODAS D First neted in 1925 August.

AC. o190 51151 - OARTOR, whooe 1950 PLAL io tula)”
3384, Decl. -18720°47". 8D +19 1601 - Xi0476: BD
+187 901 -+ X07257: BD +18° 1010 - X07834: BO 17
1816 = X11477 and BD +156° 1667 = 17435,

During the evening of 1979 Aunust 6 U.T., the moon
occulted four bith-magnitude stars at Washington, DC;
their /7.C. numbers were 2773, 2774, 7%, and 2794.
Conditions were reasonably good, although the waxing
moon was 94 sunlit. Thonas Van Flandern and Rick
Binzel recorded the events photoelectrically, while
I also assisted with visual observations with the
quide telescopes. Van Flandern and Binzel both noted
that one ovent was gradual., of about L-second dura-
tion, not o stepwise disappearance. The photoelec-
tric record of the pvent showed nothing unusuaTl; the
chart recorder pen had a time constant of nearly 0.1
second. We don't have an explanation tor this, but
it seems to cast doubt on visual "gradual® ocoulta-
tions, as apposed to occultations seen to accur in
steps. But one can be fooled even then. For 5.4-mag.
Z.0. 27910 1 noticed that "something happened in a
stepwise manner" about % second before the disap-
nearance, and without aother information, T would
have claimed it as a double. The photoelectric trace
did indeed show a drop in the light several tenths
of a second before the disappearance, but after a
few tenths of a second, the liaht returned to full
brilliance, then disappeared in the normal sharp
pattern. The drop was almost certainly a seeing
tluctuation; at a cusp angle of 55%'%, a grazing-type
event by a high mountain would be very unlikely.

The duplicity of SAD 77615 was discovered by A, W.
Harris on the same night that he measured the lignt
curve of (18] Melpomens and watched for its possible
gccultation of SAG 114199, He found that SAQ 77615
was an eclipsing binary, as noted in Sku and Ielo-

G e 0 (R 479 The separation is very uncertain,
hut is probably tuo small to be detected even by
photoelectric observation of o lunar occultation.
"L is a new method code used for this: Eclipsing
nature discovered fram a photoelectric light curve.

A few new discoveries of duplicity of unidentified
stars are not included because the stars have not
yet been identified. Wayne Warren reminds observers
that his work in identifying stars is facilitated
considerahly if, in additicn to the necessary data
for the unknown star, the (predicted or observed)
U.7. of occultation, P.A., C.A., and SAC and/or DM
numbers are given for one or two stars occulted the
same night, preferabiy bracketing the unknown star
as closely as passible in time and P.A. An estimated
{with respect to predicted stars) magnitude of the
unknown star is also helpful.

Originally, I had started preparing the 1ist of dou-
ble stars for publication in the August issue of
con., and keypunched the basic data about each star,

but T did not finish preparing the 1ist. Unfortu-
nately, when 1 resuned the work for the present
Tist, [ had the computer cards, but misplaced some
of the original reports. That is the reason for the
hlanks in the "Date, Discoverer, Notes" column. If
you were the ane to claim possibie duplicity for any
af these stars, please send me another copy of your
abservatien so that your discovery can be properly
rredited and documented. I apoleqize for the incon-
venfence this may cause.

The photoelectric recerd of the step disappearance
Af S5A0 93925 = /.C. 659 = 70 Tauri obtained at Mc-
Dopald Observatory, TX, on 1979 March 5 agreed well
with the separation of the camponents as computed
from orhital elements for this visual double, but
the components, maqg. 7.0 and 7.3, should be reversed
for, 1807 added to the p.a.}. Another Texas photoe-
rectric observation by L. Coleman on 1978 December
13 95 in qgond agreement with data computed from or-
bital elements, but the component magnitudes should
e revised to 704 and 8.0,

‘roptt dannell independenily discovered the duplicity
=f SAD 161754 = 7.0, 2715 when he gbserved a step-
W@ise pceultation at Eauw Clairve, WD, on 1978 Sept.Z.

?aul Schmidtke, Ohio State Unmiversity, recently has

blished a list of stars with composite spectra
uhlch are susceptible to Tunar occultations

La.aob. wi (543) 674). He finds 68 systems, of
ahTfh 48 are SAD stars, Of these, over half are al-
ready in 10TA's special double star list, some hav-
ing been resclved during occultations, but most
known trom being flagged as spectrum binaries in the
“L0L, SAD, and Wilsen radial velocity catalogs. The
ars with the following SAQ numbers are not in

0TA's Tist, but will be added shortly: 76548 = 7.C.
£33 ¢ 53 Tauri, 78094 = WY Geminorum, 93042 = Z2.C.
Wh, 94447 = /. C. BB3, 96739, 97457, 97757 = Z.C.
1255, 110539, 178186 = 7.C. 3453 = ¢ Piscium,

136979, 161631 = Z.C. 2695, 164560 = Z.C. 3171 = v
Lapricorni, 185363, 186289, 186458, 187022, and
1GR460. Tor all but two of the non-3A0 stars,
Schinidtke nives only HD or HDE numbers: they will be
added to I0TA's Tist later, after DM numbers are
rpund, and perhaps alsa USNO X, K, or J numbers. S,
Yidgway has computed predictions of occuitations of
the twenty non-5A0 stars for Kitt Peak for 1979 to
1983, He found feur favorable events, one of which
cccurred last November 8th. The other three are dark
Iimb disappearances given in the table below;

~Date u.T. _ Star Mag. Sp ¥3nml Alt

HDL 257897 10.5 F& 30 38
HDE 258998 10.2 FH b2 €5
HDE 267604 10.3 FZ2 75 76

lawn Apr 20 3 47"
1981 Mar 14 4 11
987 Mar 5 4 18

LINAR OCCULTATIONS OF SEYFERT GALAXY NUCLEI
Paul €. Schinidtke

A number of menths aqo, 1 was asked to investigate
the potential use of tunar occultations in determin-
ing the angular diameters of Seyfert galaxy nuclei.
Much of the light of a Seyfert yalaxy is concentrat-
ed in a point-like nucleus {quasars are recognized
as extreme cases where an underlying galaxy is not
readily apparent}, and a typical spectrum shows
strong emission lines of HI and [0I11] (amony oth-
ers). Astronomers interested in Seyferts would like



to place a constraint on the size of the energy-gen-
erating volume. Therefore, if an upper limit to the
anqular diameter of the emission-line region could
be obtained, a better understanding of the nature of
Seyfert nuclei may be at hand. The problem seems
worthy of pursuit; the answers regarding the observ-
ability of such occultations, however, are not opti-
mistic.

Consider the number of Seyfert galaxies. Of the 88
Seyferts listed by Weedman,! only seven are close
enough to the ecliptic to be occulited. Information
on these seven is listed below. The equivalent mag-
nitude ts the magnitude of the Hu emission line {us-
ually the strongest} compared to the continuum of an
AOV star of visual magnitude 0.0. The data for this
comparison are from de Bruyn and Sargent? and Tiig,
White and Lockwood. 3

Because 1 Twicky 17 s so much Nane Equiv. Mag.
brighter than the cther six

galaxies, let us consider on- I Zwicky 1 12.7
ly the circumstances sur- Markarian 372 14.1
rounding its lunar occulta- 3Cz227 *

tion. T Zwicky 1 is about two Arakelian 223 *
minutes of arc from the Markarian 50 13.38
northern 1imit of the occult- NGC 7603 13.7

able band in the sky. Any Parkes 2349-01 134
visihle event would be seen
only from a very southern ob-
servatory (the best site be-
ing the 24" telescope at
Mount John in New Zealand)
and would be at or near graz-
ing. Predictions have not
been obtained because the
event is so unlikely to occur
considerations helow.

* implies too faint
to be observed by
de Bruyn and Sar-
gent; these two
Seyferts can be ig
nored.

and hecause of the

The equations of Ridgway" are used to estimate the
minimum measurable angular diameter under a given
set of circumstances. One parameter is the Tinear
velocity nf the shadow of the moon. A typical value
is 800 m/sec, but for a near-qraze the velocity is
considerably smailer. for the catculations a value
of 80 m/sec is assumed {a stiT1 smaller value would
enhance the abservability). Other parameters that
ran vary are the background light intensity and th
efficiency of the detector. For all reasonable con

OCCULTATIORS oOF

1980 S H i

73

binaticns of parameters, the minimum measurable an-
gular diameter is substantially greater than ane arc
second. Such a measurement would not yield any usa-
ble information. This result may change if one con-
siders satellite-based observations or very high ef-
ficiency detectors {other than photomultiplier
tubes).

In conclusion, {even under very favorable condi-
tions} the brightest cf the Seyfert galaxies can not
yield a usable angular diameter of the emission-line
region; for the fainter Seyferts the result can only
be worse.

Dept. of Astronomy, Ohic State Uniy,
References:

1. Weedman 1977, Ann. Rev. of Astron. and Astroph.
15, 69.
. de Bruyn and Sargent 1878, astron. J. #3, 1257.
3. Tug, White and Lockwood 1977, Astron. and Astro-
ph. €1, 679.
4. Ridgway 1978, astren. J.
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IN MEMORIAM

Pavid Laird, Terrace Park, OH, became i1l with leu-
kemia in early October, and passed away on November
“th,  David was especially active in leading expedi-
tions for some of the first successfully observed
yrazes in the eariy sixties, and was one of the
“irst grazing occultation computors. He was very
#ffective in fostering interest in astronomy in gen-
eral and occultations in particular among his stu-
dents at the Cincinnati Country Day School. We ex-
tend our sympathy to Mrs. Cynthia Laird for her
055,

N. W. 0.

LUNAR OCCULTATION COUNTS FORM

David W. Dunham

On the tunar occultation counts form, observers are
reminded that the number of events which were reap-
pearances are requested on the last line on the left
side of the form. Many observers are leaving this
blank:; no reappearances will be assumed in this

case, which may give a lower rating than deserved.

ROoCCULTIATION £l

‘ M G0 U N
ASTROGRAPHIC CATALOG DATE U.T. mpg R.A.(1850)Dec am Dur Possible Area Sun  E1 ¥Sml Up
STARS BY (27) EUTERPE Mar heom o ’ __
4 117467 12.0 5'3874 24702 0.5 8% Siheria; Japan?s 110" 1077 94- e128°[
David W. Dunham o111 27 121 557.5 2415 0.6 6 Australia 97 68 4+ w120 L
23 953 11.56 582416 0.9 & Japan;w.Pacific 8 5 49+ all
Hans Bode has pointed out 25 1920 12.2 6 1002216 0.6 & U.$.5.R. 87 79 72+ anl

that {27) Euterpe will

cross the sauthern part of M35 on 1930 March 23,
following a path similar to that of {24} Themis in
November - December {see o.x. 2 (5) 43). The 11th-
magnitude asteroid, whose diameter is expected to be
116 ki, will vcocult only one af the cluster members,

COMMENTS OR THE ANALYSIS FROM "DOWH LUNDER"
Clifferd J. Bader

The year-to-vear spread of Mr. Herald's standard de-
viations can be satisfactorily explained as consist-
ent with the distribution of variances to be expect-
cd in samples taken from a parent distribution with

but 3 other occultations during March -cre found.
The am's given in the table are photographic. Finder
charts, and probably world maps, will be included in
an [0TA special bulletin which 1 hope to distribute
to observers in prabable areas early in 1980,

¢ standard deviation of 0.74 arc seconds (hiy over-

all value). On the other hand, the result abtained
for his northern vs. southern declination comparison
is improbable enough to suggest the existence of a
real effect and to spur further investigation.

I therefore examined 71 of my own residuals for
southern declination stars, and was surprised to



tind a marginally significant negative shift; i.e.
the variance is smifler than my overall variance.
This result implies that the declination effect, if
Tt exists, s opposite for Northern Hemisphere ob-
servers.

A possible explanation is provided by N. P. Wieth-
Knudsen's data, which incidentally have demolishped
the 'geggraphical effect'. Dr. Wicth-Knudsen's 1020
observations have a standard deviation of 070, and
group statistically with Mr. lerald's results rather
than with those previously reported for Northern
Hemisphare observers.

[t is tenpting to suspect that the high standard de-
viations hive o common cause., and a likely candidate
is the fact that both Herald and Wieth-Knudsen gh-
serve non-Z0 ogcultations as a sizable majority. In
contrast, my low standard deviation of 0762 applie-
tn observations including only 337 non-/C stars.
Further confirmation is provided by Wicth-Knudsen' .
separate hreakdown of 130 high-quality /C-only dis-
appearance timings, which exhihit a standard devia-
tian af only 0VA1.

Lt addition ta providing a basis for observer-to-o
server differences in standard deviation, the non- /0
effect also leads to g declination dependence if trne
chserver times a greater propurtion of faintor, nor-
Z0 stars under favorable high-altitude conditions
than under the low oltitudes corresponding to an op-
posite declinatian. This is true in iy case {?9°
non-ZC for southern declinations and 347 for north-
ern deciinations), and if true for Mr. Herald, wou!lid
at least partialiy explain bis result.

A correlation between 7C status and standavrd devia-
tion does not exoncrate the observer as a cause,
since one riight expect the non-7C observations to
offer greater average difficulty and to be subject
to greater timing error than that for brighter
stars. However, one would also expect increased dit-
ficulty and larger residual variance at low alti-
tudes, in opposition to the previously described
declination offect. Furthermore, an increase in
standard deviaticn from 0Y& to 017 requires an addi-
tional average Liming error of about + 15, and it i-
unlikely that an experienced observer would fail tn
netice such Targe uncertainties. Thus, the increascd
standard deviations for observers with a high pro-
portion of nun-ZC timings are Tikely to be due pri:
cipally to large positional errors for the feinter
slars.

THE SEZRETS OF TdE ASTEROIDS
0. Latifi

sumemary: ladzhik astronomers A. Naimoy and V. Raki-
mov, members of the Astrophysical Institute of the
Academy of Sciences of the Tadzhik S.S.R., have dis-
covered a previously unknown satellite of the aster-
oid Cybele.

"Our investigations are carried out within the
framework of an international program for the study
of asteroids," says Doctor of Physical-Technical
Sciences 0, V. QDobrovol'skii, Chairman of the De-
partment of Comet Astroncmy. "There are varicus hy-
potheses about their origin. Some investigators con-
sider them to be fragments left over from the disin-
tegraticr of the mythical planet Phaeton, which

should have been lncated between Mars and Jupiter,”

The Phaeten hypothesis has been checked by mathemat-
fcal calculations. Tt turns out that indeed there
should be a planct between Mars and Jupiter. But if
such a planet did exist, then why did it disinte-
qrate? What could have caused the catastrophe? Per-
haps there was a collision with another celestial
body, or possibly the planet tore itself apart as a
result of internal processes. In a word, for the
time being, it s only possible to quess!

The study of asteroids should help to clarify the
picture. Among the various observational methods.
ane is especially valuable: observation of the
"eclipse” which occurs when asteroids pass in front
of sters. However, this phenomenon cannot be seen
everywhere, but rather is cbservable only from with-
n a narrow band on the earth. Three such points are
located in Tadzhikistan - in Dushanbe, the Shakri-
stan Pass. and in the city Ura-Tyube. [t is neces-
sary, of course, that the sky be perfectly clear at
tha tiwe nf gbservation

This autwen has been favorable for the Tadzhik as-
tronomers. as there have been many clear nights. The
resul® -- a new discovery. Up until this time, the
existence of satellites had been established for on-
ly a few asteroids. Now another has been discovered.
Usually, the stellar eclipse cccurs quickly. For ex-
ample, the shadow of the asteroid Nemausa, as ob-
served by astronomers in Dushanbe, almost instantan-
eously covered the star. The light from Cybele, how-
ever, wis extinquished slowly, evenly.

The observations have shown that the asteroid is not
alone: Tt i5 being circled by a satellite located
some 90 km from the asteroid center. A full revolu-
tion is completed in roughly a day. in contrast to
Cybele, whose diameter is 310 kmi, the satellite is
smally its cross section is only eleven kilometers.
It is thought that the asteroid is surrounded also
by other small bodies and perhaps even by a cloud of
dust material

The information which has been obtained has more
than just insignificant importance for the previous-
1y mentioned program for observation of the minor
bodies of the solar system - astercids, comets, me-
teors, and meteorites using cosmic techniques.

[D.%.0.: The above is Robert McCutcheor's transla-
tion of an article in the 1579 Nov. 14 issue of
Fravia, called to our attention by Paul Maley. There
is some error, since it is stated that the satellite
is 90 km from (65) Cybele's center, which would be
under the asteroid's surface. We have written, ask-
iny about this, and for more details of the observa-
tiens, as well as about the occultation by (51) Ne-
mausa, about which we have no pravicus knowledge.
The gradual events noted for Cybele almost certainly
were caused by the stellar angular diameter, which
was expected to require 0523 to be covered in the
case of a central occultation; see o, 2 (2), 17.]

OCCULTATION QF ¢ ANDROMEDAE
Russ Genet

Must observed occultations are lunar occul tations,
with some occultations of stars by planets and as-



corntds roported. b The prablem wih o §or o iba-
tions iy thet they are confipad o S egr [he
ecliptic, ard furthermore, the Lo A ke, Ehe

Slonels
i e

stars hard tu see. Occultaticn, ot i ar- o
and astergids are 5o rarce that wigniiiras
Sizes are impossible.

These serious difficulties can Lo cntirel s avercome
in the occultation of stars by civuds. Net nnly can
stars at any position of the sly he exarined, byt
the bright 1ight of the moon does not have ‘o ke
contended with. Research at Fairborn Ohservatory
has <hown that high cirrus clouds are ideally syited
for this task, as one can easily Jet multsi e occul-
tations in a single observing sescinn After . tive.
year site survey, southern (hio we. chioen g, v i
the most frequent occurrence of high o iregs ¢ touds
an ideal situation for a sericus rosearche af stel
lar gccultations,

This highly in-
structive interac-

tion betwecen stellar Lo T‘f
emissions and plane-  [1{
tary atmespheric =
circulations has el
gone unstudied pre« ;
vicusly due to the
unfortunate siting
of major obaervator-
ies in deserts and
mountain tops. Some
supposedly eminent
astronomers have
even suggested that
the interaction of
starlight and clouds
is to be avaided.®""

rairborn Obs.
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Shown tn Fig., 1 is a
typical tight curve
of a star being oc-
culted hy a high
cirrus cloud. Analy-
51s of this curve
shows a mean ampli-
tude variation of
18357, with most of
the variation aoccur-
ring at 0.3% Hz. 1t has been
cy of maximum variability i«
rection ot cloud travel, but 5 v elotedd 0 e e
b

foand

der e

Lt the

Tocity af the clouds and the zevith avile b fhoe
“ollowing formula:
= N s b 7. Nty
fmax 0,713 sec 4+ 3.7 19y,
where

fray 15 the frequency of the pear of fre oo
spectral density function -t

/ is the local zemith angle e

Ve is the velocity of the clouds v peer

Not vet fully understood s the relationsiic Lotwosn
fmax and cloud height (MSL}. Studies of —tellar po-
cuitatians by cumuloninbus clauds have bern repcetoad
by C. Front. " Due to the hich attenuating nf «tir-
Vight by this class of clouds, it was seCesvars to
use a nine-stage irage intensifier in trons ol Lhe
photomultiplier tube. Unfortunately, o shuion over-
load occurred as the result of an atmossieric static
discharge of the type often associated with ¢lauds
of this class.

g
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Heferanoes:

i Ape o xLDaT,ode Al

7o Fairborn Uhservatory Lnte #1704
1.0 MALH. Proceedingse. Ocr 1070
4. p.as.p. 32,0 317-1179,

Moo Weatherman, vel. o5, b V7.

SUNG OCLCULTATION BEST OBSERVED YT, LVIN VISUALLY:
SOVIETS CLAIM SATet LITE QY O¥R[)f:

PIRST INTERNATTONAL ASTERGIDAL OCCULTATON
EXPEGITION (TOR MITIS) PARTLY SUCLESSEUL .

OTHER LATE 1902 ODCHLTAT 0N ATTrvPTS

Javid W, unham
Do Gordon
ictions ot this
RGO 2lates, nave been issyed
I ey, acuthern 1SS2 ard Chi-
transmit last-riinnte predic-
Lions nave beon made.” Yaran Sheffer reporly *hat
Siswal abservetior was fruitless in lsrael Jdue to
cw altitude, and Lhat no coo tation ocourrad at
Wise Observatory, whore the star was moniior-d pho-
toelcctrically.  See p. 20 fur ar accuant of tape
successiyl Savict albservations.

B L
“eylar o quid inohis Hoiletdin "0, Ypy
event. Lased on recent
0 observer. ir Israel,
taand arvangarente o

R T RN T N R S XTI S SIS e ]

o el S e ovemaner e o ddstribated
reqional moaps For thic cuall-am event to photoelec-
Pl apservers in North Ameorica and rorthwestorn bu-
vope. Acoording tooa USNO slate showing both ohjects
e oy, 19, the path was 005 north of my nominal
vrediction, putting it across Alaska, Greenlard, and
sarthern Morway. The Nalional Space Science Data
enter sont g telex message to Taylor giving Lhis
st AL UENO, Van Clardern nonitored the event
mntoelectrivaliy, while some visual observers in
tre DU area attoenvted to "shadow" each other by set-
frogoup clovgtrack to possibly confiem secondary oc-
caltations. Unfortunately, robody shadowed USKO,
“here one brief din w o the astevoid alaone Tevel wds
scavded. The dip wias anly about 0%4 Tang, impiving
A object unly a few kilometers in size which was
e sra 'l oto cause an evedl at other sites where ob-
mervatiors wers attercted. The "V shape nf the drop

notoconyincing ta res Lne need for effective
cadnw e te ety arekacdioed s In o Tow areas,

Paliee i bre ate cagned Bt soetig, areventing
visual obseryarions, Fut o in moet areas around B0

e T s Duet TG LTI BT L T G S e T el
P Vesta for offootive noniteoring s Fatert Bolster,

g the Natoonal Lagiteai Ateonoeers' d-ipeh Teo

cestran, estimated that the leest sepevation was
PiroThan the DU ceaected dram the USHE s trometry .
iring Lhe it half o of the aobservat oo aepied, 1
wls v tohing Yesta, oot mistook o siar dwady to he
vhe star whicn wis Lo be soolted, 1 owsed o low-pow-
eropyeptece Lo positively 'dentify the star field,
fat o then should bave uced a nigh-power cyepiece to
exaviine the finld near fecta i nore detail. When [
Froally did thia, T docated the star very close to
cataoand was able to follow “t rather weld as the
caration

T e

wil-

‘e f4 L o ." . - ‘ i ! o
though no astroneley was Shiained for Chesi,
Viam Peahallow took o plate of M35 to measur
rent-epach positions for this tar, o3 well as of
shifand #R67 0 whicr ol were Lo be oocnlted: see
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2R AR The oo recttorn to PR AT pusitian.
were gratifyingly small, foss than 3" the path
shitts, all north, tor #6607, yoand TS were V78
DR, and 0V85. respectively. Ihis indicates that
the A0 positions usually are gonod FRADUGN Fo yse
far asternidal accultation catalor searches. Seeing
conditions weee goad that night in the LC area, hut
out this aveultation was dmnoss ihle to monitor visu-
a1y because Themie wi, Sriohter fhan the atar. How-
ever, Lhe Tiakt of <he lith-uag. star in the field
was quite teady as <een with Iny vnoreflectne,
and [ feel tha! en acoultation aof one of fhem with o
Igreater than 1 owoald have besn o guite abhceryahle.
Posmare then o o cnpe bope tor cinual ohservation ¢ -
the Geceqbuns D0 Ccou Bation by Thamic . ol the ofhro
events Ticted g pann 43 e broliatiy onot owertn an,
effort, at Taant visyally. Astrometry ic pianned ..
the Decenhes 25 wvent: if a predicriore unitdte g5 ok
tatnods it wegnt he oA weod Dror Yawne Harreen ot
INTATALNTA e .20,

S B L T B TSI RS By R o
Ponhal low i mid-Yovenbor dndicoted that Puterpe s
abuat 0090 wouth i i4s predicted patn, dndicating
Lrat the 51mh ignt ceoss rorthers Soandinovia, Gov-
dom TavTur ard ohaervert G0 R greg were notofied

' '
P

IR R, ol e e SoPTans foe g
eyven b, the tres! internationa’

rand intercontinent-
a1 expedition for oan asternidal pecultatian, and
the next ooy were divcussed in Ly o iR aa A
frometry obtadecd during the bwe weopks jwecoding the
event chowed o Parger-than -expected 076 south shift
pUlLing the oatn acvoss northern Guvand and the eel
atively remnte <outheastern wart of tne Yonezoe an
state af LBolivar, in wnici Angel Falls are Jocated.
Paul Matey, Houston, TX, and Walter Missen. Takoma
Park, MO, traveliled to Goeorgetown, Guyana, where
tney observed a 2627 occultation from opposite side
of the roof of tne holel where they stayed. Maloy
nated that both 5 and B owosre nof Snatantaneous, but
lastod abwrat 10010 oy a atar s beidht as S8 S0k
e toe af the difractiog pottera Tively would he
visibile two fringe specings awey from Metis' sur-
face. probably explaining the ohoervation. In addi-
tion to viswal timings, Maley photographed the oc-
cultation as a broak in the star's trail an an un-
guided (staticnary] exposure with a Celestron-90
100U-rm facal length camera, the first time this na-
been sucessfully accorpliched, Farlior experiments
had shown that occultations as short as & socond
could be recorded with this aguipment. No se-andary
seeultations were szaer. They nad Annad o nnsprve
from more widely separated posivtinns, but cosurity
considerations prevanted 1. Guyana ‘soar lmpover-
ished nation with ¢ high crime rate, and they were
teld that no dark lucaticr in the area where they
could travel was safe at right. The occuitation was
apparently nearily central al Gooroetown, which was
near tre averadge of o asTrometric vesusltn by
Piemela, Tavloey Penhaliow, and Herald,

HilTiam Hubbard and Yenezaelan <tudent Humberto Can-
pins, of the Planetary Scionces Department of the
University of Arizona, worked with me and Jurgen
Stock, Director of rhe Centrn de Tnvestigacion de
Actranonia (CIDAY in Mevida, Yenezuaela, to plan the
Togistics for observing this scoultation with the
University of Arisuna's three portablie photoelectric
telescopes, ainng with funerican and Venezuelan visu-
al observers. Do to the logisticat problems created

oy thie wouthward path <Rifr, e Univeryity of Ari-
ona decided to use the phnioelectric equiprent in
the southwestern G504, for the nccultation by Ju-
. Also, weather prospects were not an favorable in
Folivar as in the originglly intended northwestern
part of Venssyela, Nevertheloss, Campins and four
pther vicual oborvers from the .54, (Danicl and
ane Dverbeek . Joen Dunham, and 1) travelled to Ciu-
dad Bolivar. where the anvernoy, Atherto Palazzi,
and s wife, Tatiana, oule available a Cessnd air-
rATS O T ke T v Blasev s and a s talion
o ol vl Tanes i tae
ation i I way discoversd that
fetia ornn ar. AGKE plate boundary on Becember 7,
“hich cast sowe douht an the astrometry done before
wnon. Later astrometric resuits from David Herald in
Austreita and Williaw Fenhallow in Rbode [sland were
relayod by Wayne Warrven, Hetional Space Sciences Da-
Fa benter, Lo Srudad Batdvar, where [ updated the
; botfan We entablinhed pairs of stations at Tu-
AL Nevada o and Juepa. Although the <ky
cloorod v wd P Dovads dn minutes after the time
of e cocnltation ] cvercast skies prevented obser-
vations ot the fnvee Yenezuelen sites. Severtheless,
We raTotdi by achknowledye the valuable support,
Altnons wnich the etfort weuld have been impossible,
diven by the followipa: Palazzi, the Governor of
Sulivar, and his wifer theiv aides, Guillermo Wenzel
ard Toreeboy Seneral Coello, the regional commander
17 the veneguelan armed toroes; Rodriouez Lopez,
aitander of the army engineering brigade at Tumere-
i in base T orhe expedition: e, Stock,
lack Maclannell . aml Hane, C12A, for their help at

v areival in Caracas: acd Victer Rodriouez, Cara-
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P : s Several Astro-

pefric plates oblained one to two weeks before the
ceultation, when Junn was near its staticnary point
m R and clese to the star, all agreed that the
path was nearly 170 south ot the plet on paae 45,
citendine fror upper Michigan to the Los Angeles.
AL area, and crossing Hawaii, as well. But astrom-
~try by taylor on Decomber 4, ofter all the other
plates wern faken, showed the path to he 07 south,
3 full diaceter north af the earlier result. derived
rcainly from Klemala's data. Over a dozen chords were
bserved, anstly with portable photoelectric tele-
~copes feon Lowell Dbservatory, the University of
Arizona, Massacnuscits Institute of Techrnnlagy, and
the Urdversity of California 2t Santa Barbara, at

Ptes fn sonttern Salifarnia. The oceullation alss
was recavded photoclecterically at Mauna Eed and Foi-
Teakala, Y. and at bau $laive, WI. Richard Holther-
e observod the occultation visuaily Trom the Mo-
Ave desert, noting that the U.5-mag. tade and
Lrightering were distinct and easy to time accurate-
Yy Moreguer, an chserver with no previous geculta-
fion expeorience. wilh Nelthenius, alse saw the
cvent. Ho owere wrong to discourage visual chserva-
Lions ot this uerultatisny they should have been en-
couraged, A visuat ohservation at Coso Junction, CA.
apparentiy qot the rorthermmost chord, duration 30>,
Mauna ¥ea was probably the southernmost, with a sim-
itar duration. iadie Mountain had the Tongest dura-
tion yeported s far, 4705, this was near Flemala's
sredicted centev. A preliminary solution from the
“niversity of Avicona data gives a diaweter of 67
b, but the shape <epns to be gpproximately elirpti-
tal, with the major axis approximately in the direc-
Lion ot mofion. Nn secondary nccuitations bave been
reported.  Roberdt Malliu, Lowell Observatory, P 0.

PR ) Y S, [deonditdacy
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Box 1269, Flagstaff, AZ 86001, is collecting all observations of the event for a comprehensive analysis.

ERRATUM line of information from the first half of the table
in o.n. 2 {5) 43. This line refers to an event now
David Dunham has pointed out the omission of one in the past, but s given here for completeness.

Dec 22 12" 13™-20" Themis 11.3 1.90 5"44™ g3 12.1 0.4 17° 22 13 New Zealand?s; Australia
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