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During Auqust H threough 13, rhe Inter-
nationa’ Coeuitation Timing Assulia-
tion met o'ntly with the National Am-
ateur Astronomers, fnc |, the At rgnom-
fcal League, the Assocratiaon of Lunar
and Planetary Observers, and the West-
ern Amateur Astronomers . at the ni-
versity of Colorado, tn Boulder. [[d:
Praoceedings «t the convention will in-
clude most of the scientific papers
presented. Fxtra (upies were to be
printed. While they Tast, U.5 resi-
dents can obtain copies @ $5. %0, post-
pald. Make ~hecks payahle to Nattonal
Amateur Astronomers, Inc., and send to
Derald Nye, 5604 Bowron Flace, Long-
mont, CO 805G1.} On Friday night,
August 12, in iLecture Room 0-30G of
the Cuane Paysfcs Building, [0TA held
1ty first general Business meeting.
There were twenty-two members and
three quests present, representing
Oenmark, Republic of South Africa, and
the United States.

The meeting began at approximately
20:35 MDY, with [OTA President and
Scientific Oirector David W. Dunham
giving & brief welcome and a descrip-
tion of the agenda. The first items of
business were the ffficers' reports
Secretary Berton L. Stevens, Jr. an-
nounced that an updated roster is
forthcoming and that by the middie of
September, all members wil} have re-
ceived predictions for the October 12
solar eclipse tor thelr respective lo-
caticens as indicated on observer in-
formation forms. He advised observers
who have new observing stations or
other related changes tn their circum-
stances to request new observer infor-
matton forms (see FROM THE PUBLISHER
for Stevens' address). In closing, he
expressed the gratitude of the Execu-
tive Comnittee for all the volunteers
who have helped [10TA in providing
services to its members. Treasurer Ho-
mer F. DaBoll reported 3 balance of
$381 50, but noted that 10TA had made
commitments for qoods and services for
which reimbursement had not yet been
requested.

The next item on the agenda was the
election of officers. Or. Cunham pre-
sented the slate of officers proposed
by the fxecutive Committee: President
and Scientific Dtrecror, David W. Dun-
ham; Yice President, tomer F, DaBoll;
Secretary, Berton L Stevens, Jr.; and
(Continued on next page, bottom)
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[Paper presented 1977 August 12, at

the Fourth Matiorwide Amateur Astrono-
mers Lonvention, Boulder (olorado)

Buring the next five years, trne mogn
will pass through the main part of the
Hyades Cluster each montn. Careful gb-
servations during these passages can
lead to the discovery of wery lose
dauble stars. Duplicity of even bright
members may have been previcusly over-
Tooked. For esampie, 5 Taurt was anly
recently fcund to be a spectroscopic
binary. When a star is found to be
double, fts posttion changes an the
color-magnitude (Hertzsprung-Russell)
diagram stnce the components are
fainter than the combined 1fght of the
system. A number of newly dlscovered
doubles can shift the cluster main se-
quence, cructal in the case of the Hy-
ades, since 1ts matn sequence has heen
used to establish the galactic and ex-
tra-galactic distance scales MNumerous
timings of occultations during these
passages wiil also be valuable for de-
tailed studies of Watts lunar limb
correction data. Since the moon's lat-
itude 1ibratfon has nearly maxinum
values during the hysdes passaje,
studies of the observations will nice-
ly complement the Flelades passage
studies, when Tatitude librations had
large negative values.

The Hyades is not as dense a cluster
as the Plejades. About 40 members are
spread over a roughly circular area
with & diameter of 7°. It takes the
mocn half a day to ¢cross the diameter.
A few bright stars are superimposed an
4 rather ordinary backgroand of faint
stars. But starting next year, the
series becomes more Interesting as the
moon occultts all the stars along the
southern arm of the Hyades “v™, the
tast of which 15 the non-member Aldeb-
aran, A&t magnitude 1.1, the brightest
star which can be occulted by the
mocn. Figures 1 and 2 are charts show-
ing the main part of the Hyades. Posi-
tions of stars as faint as mag. 11.5
have been obtsined from the Bordeaux
tones of the Astrographic (atalog. Oc-
cultation predictions for all nf these
stars are being computed at the USND
for occultation observers with large
telescopes

The map in Flgure 3 shows all northern
and southern 1imits of occultations of
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Sy the contiguous
- RTINS L
g GNe ape Or B SerTes or wioampiete-
ness, graze paths foo Reyulus and Ve-
nus which occur during this Aldebaran

veries are alse plotted. | hope the
planners of astronporical conventions
will avoid meeting dates near the
dates of the events shown on this map.
Unfortunately, mest of the grazes of
Aldgebaran occur during the daytime or
on the bright stde of a hijhly gibbouds
moon. But rne star is bright enough
that good obseryations can be made
with small telescopes under these ad-
verse conditions. These grazes wil)
glve data that w!l! be *mportant be-
cause they cannot be obtained with
fainter stars. The best graze which
crosses a large city will be the 1980
June 18th graze of Regulus, which
might be seen without optical aid from
parts of New QOrleans. Atter 1987,
there will be no occultations of first
magnitude stars until 1386.

The graze prediction format has peen
designed tc ease the job of plotting
graze paths on topographic maps. Plot-
ting scales have been designed to fur-
ther simplify and speed the plotting
reeded for expedizion planning. A
fairly simple correction for helight
above sea level needs to be applied to
graze paths in areas such as Celorado,
but can be ignored for prediction pur-
poses fn areas less than 1000 feet
abave sea level {prediction uncertain-
ties are then greater than the eluva-
tion correction;. The path ot a graze
can be plotted over & considerable
distance quickly on a 1:250.000 scale
map, which is often sufficient for all
prediction purposes,  In nighly devel -
oped areas, mere ipspection of a more
detatled map car yuickly decide the
suftability of 3 site shown on 2
1250,200 scaie plot. With only & 311t-
tle advance planning, astronomical so-
clety bulletiny can be used to dis-
tribute graze expedition meeting
times, places, and a phone number for
3 weather go/cancel decision to many
potential nbservers, one of whom may
Tive near the graze site and could
make a site survey to check ¥ar ade-
quacy. A survey i almost always need-
ed far low altitude grazes, to be sure
nf an adequate hortzor  In most areas,
most yrazes are louded cvut, so the
expedition leader wants to minimize
areparatton time for erach, but to be
ready when clear skies Jdo accur, per-
haps only a few hours before the

rare.

?Cuntinued on next page, tap)

Last-minute agdition - For latest information or Uranfan ring occultation predictions, see page 130 or IaAY Crrcular #3108,



122

‘,.
- - = - — —_— - - q ot
- ,' . - . - e -ar r™ :'- ;:I —
. . : b - q |~ .
. ] b=
» e
= - .r, —
T a * < -
¥ s . K < A%
e B B oY)
. -— et
® o & t ¥ " R . f
I Fie * - 3 7 f
* : - s 2 =l " ,
r - “x r ’ <
- " b ! g + + f -t
— - * - f— - »
o ~ ’ I ST K S
2 e R Trma l.; i / L
;n L I 3 3 E j; 3
r r g
B f ! Sl 2 x F 3
! ; s f 4P yoo—- a Eg O
N | ‘ie '_'3-' Lad w
" o v - -~ = IW - %
-
* - '3 { F4 ] Ll
3 ¥ X i" g i ‘ e
M ' ) S - N r ~—e
e )
3‘ e + - TTTT Y T - I W~ E :’ -
i - - | - 3w
- - I . - = ']
i . ;i Dl [
: 3 5
r e o
R =l E c
] — - 7 o 3
g3 .. £ LRI N
i 5 o« |, \E y : 3
| . 3 ,!,_ - ,,3 2 @
! % "o pe” ' & . =
| ST o ‘- .xg =
i * - ! "
B A o o < ~ . oY
g o e s = - e d
:uqx: : - § + * !
. Pl Fos
= » o -
» 4
é —_——t 3 -’u i i L g
- o T oJ
Tre e ~ 2 - i
b= Fd g = | = g = %
Tar X, _T-a fa ! - I
IS - B ¥
- A R be zm £
- - i "$ =4
S PV T L a w
a oJ
o un -1
¥ o~ e
Key to Figures 1 and 2: numbers were added by Rick Binzel. M - Zodlacal Catslog, mag. 1.1 -
39
Known double stars tn the occultable Right ascensions and declinations are ® - Jodlacal Catalog, mag. 4.0 -
zone are underlined. 4 Taurl Is ZC G4B epoch 1950. The dashed line crossing 7.0
at RA 4P ZOM Dec +17°4. Aldebaran is the lower part of the chart marks the ® - SAQ Catalog, mag. 4.0 - b 4
IC 692 at RA 4P 33 Dec +16°4. Mote southern Timit of the occultation The number given 15 the SAD
that the moon moves from west to east zone, below which a star cannot be oc- number minus 93000.
across the cluster. The chart was pro- culted as seen from the earth's sur- ® - SAD Catalog, mag, 6.5 - ca. 9

duced at USNO with a computer program
written by Yincent Sempronio; the star

face. The star symbols and numbers are
as follows:

AGK3 Catalog, mag. ca. By -
104. The AGK] # {s the dec-
Vination zone (such as +17°})

Treasurer, John D. Phelps, Jr. He then
solicited nominations from the floor.
As there were none, Dr. Dunham moved
that the proposed officers be elected
by acclamation. The motion was second-
ed and unanimously apgproved. The only
difference in the Executive Committes
wis that DaBoll and Phelps exchanged
offices. DaBoll wtll remain the editor
of Occultation Newsletter.

The remainder of the meeting consisted
of discussion of several subjects re-
lated to IOTA and occultation observ-
ing. For example, the desirabtlfty and
feasibil1ty of producing regional maps

for grazes or special events, by com-
puter, was achknowledged. Derald Nye
volunteered to work on this project.
DaBol! announced that Volume | of o.v,
will be closed-out sometime during the
summer of 1978, and requested the help
of somecne, preferably with library
expertence, In producing an index.
Robert Sandy agreed to get necessary
computer program rewriting done so
that the 10TA roster can be updated
and distributed. A graze observer's
manual, being written by the Dunhams,
with assistance by DaBoll, Phelps,
Sandy, et al., {s projected tp be com-
pleted by the end of 1977.

Concerning personal equatton, Dr. Dun-
ham relfated the results of tests con-
ducted by T. Mor{ and other Japanese
observers. [n these tests, which in-
volved simyltaneous visual and photo-
electric observations of lumnar occul-
tations, none of the p.e.'s obtained
were less than (73, in fact, only a
small percentage were 073, The bulk of
the p.e.'s Obt‘l"'d for bright stars
were at least 024 or longer, and tend-
ed to increase for fainter stars. M.
D. Overbeek, an [QTA mewmber from the
Republic of South Africa, reported
that he had conducted similar tests,
{Conttnued next page, bottom}
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Figure 2
The Eastern Part of the Hyades Cluster
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and & number which increases achieving and maintaining good signal-
in RA order, as in the 8C. to-noise ratio and the use of a small
® - 8D Catalog, mag. ca. 9 - 10 diaphragm, he described the equipment

The number given is the USNQ
"J* number.

Astrographic Catalog, mag.
8.5 - 11.5. The "J" number is
used.

Astrographic Catalog, mag.
10.6 - 11.5. The "J" number
1s used.

and that the data he gathered were in
close agreement with those obtained by
the Japanese, It was a'spo noted that
the physical and psychological condi-
tion of an observer, as well as envi-
rormental circumstances, affect per-
sonal equation,

Dr. Dunham mentioned that the Japanese
have succeeded in developing the
equipment and technique for consist-
ently observing total lunar occulta-
tion reappearances photoelectrically.
After a general discussion of the
problems involved in photoslectric ob-
servations of occultations, such as

and the "wrap-around” computer data
processing technique used at McDonald
Observatory. Stevens then reported
that his phatoelectric system, which
will utilize "floppy disk" technology
for increased data storage and proces-
sfng, fs near completion.

Concern1n? grazes, 1t was pointed-out
that, while observation by several cb-
servers s desiratle, & solitary ob-
servation 1s, nevertheless, valuable,
especially If the event occurs in a
Cassini reglon. Also, several people
mentioned occasiomal errors in their
reperts of residuals from HMNAD. |t
was emphasized that discrepancies that
appear on reports of residuals need to
be checked-out and resolved.

Robert Sandy next made a statement ex-
pressing the gratitude of the 107TA
membership for Homer DaBoll's fine fob
as editor of occultation Wewsletter.
The last {tem discussed was future

IOTA meetings. Dr. Dunham concluded by
saying that, while national meetings
are desirable every few years, region-
al meetings, perhaps in conjunction
with the Astronomical League, might be
appropriate on a yearly or more fre-
quent basis. The meeting was adjourned
at 23:04 MDT,

[OTA NEWS
Davic W. Dunham

The first JOTA special publication, a
Tist of all named and specially desig-
nated stars fn the lodtaca) Catalog
{and some non-Z.{. variable stars),
has been distributed to 10TA members.
Michae! Pine, a member of the National
Capital Astronomers, wrote the program
to produce the list according to my
specifications during a weekend at the
U.5. Naval Observatory. This 11st is
especially useful now that HMMAD 1s
nrot including a Tist of these names
with the predictions which they pub-
tish. It was duplicated at low cost to
(Contipued on next page, bottom)
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1978-1981 GRAZING OCCULTATIONS - ALDEBARAN. REGULUS, VENUS
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The northern and southern limits of
occultations of first magnftude stars
and of Yenus through 198]. Unless oth-
erwise indicated, the star grazed is
Aldebaran, The Untversal Time, year,
month, day, and hour at the west end
of the track are given, foilowed by
the 3 of the moon sunlit {+ for waxing
and - for waning) and an N ar S {ndi-
cating marthern or southern limit.
Mote the Tunar shadow sweeps from west

to east taking as loag as two hours to
cross the continent, indicates
moonrise or moonset, ipdicates

sunrise or sunset, and tndicates

central graze at the terminator. All
itnes are plotted as series of dots at
t/,° Intervals of longitude. A super-
tmposed solid line indicates possible
naked-eye visibi11ty, superimposed
dashes show binocular vistbility, and
a small telescape probably will be
needed for the rest. The graze of Ve-
nus actually will be a partial occul-
tation in the 43-mile-wide band shown
on the map. Coordinates of points {n
the graze paths were computed at LSNQ
and written onto magnettc tape by Rick
Binzel and Cavid Dunham. This tape was
read by another computer program which
produced the basic plat by Fred Espen-

ak. Dunham manually added the final
information for the map. Berton Stey-
ens computed the data for the 1978

December 26 partial occultation of Ye-
nus. Derald Kye prepared the table us-
ing data suppiied by Dunham.

TABLE OF CONDITIONS AT THE ENDS OF THE GRAZE PATHS PLOTTED OM THE MAP

MWEST END OF PATH
“FOON TSON

EAST END OF PATH

10TA at the Dayton Museum of Natural
History, as has been dene for some of
the recent issues of o.&. Coples of
the Z2.C. names 115t are available to
non-[0TA members by sending $0.50 to
Berton Stevens, I0TA Secretary, 4032
N. Ashiand Ave., Chicago, IL 60613,

Progreis is belny made with fatn? star
catalog data for various clusters ac-
culted by the moon, although the prog-
ress has been slower than [ wouild

Tike, due to other more tmportant com-

r. . Y.
YEAR MO. DAY OBJECT hom ALT. AT, AMGLE H M ALT. AT, ANGLE
1978 Apr 11 Aldebaran 16 33  4°0  43°0 8°8s 17 55 55°8 3879 6°5S
1378 May 9 Aldebaran 3 14 1B8.0 4.5 6.15 321 0.5 -13.0 5.55
1978 Jul 7 Aldetaran i3 08 20.5 -0.3 3.45 1504 46.7 57.7 10.9%
1978 Sep 22 Aldebarar 10 43 74.0 -311.0 -7.95 1240 33.7 35.4 5.5%
1978 Mov 16 Aldebaran 319 35.1 -§1.8 -25.3% 4 58 66.5 -59.5 -1B.6S
1978 Dec 26 Yenus 123 0.5 39.5 -0.38 12 01 43.0 4.0 -5.1%
1979 Feb 5 Aldebaran 22 33 17.6 3.6 -3.8N 2359 51,6 -24.6 0.4N
1979 Apr 29 Aldebaran 2 06 16.2 -3.4 -4 6N 22 0.5 -19.0 -3.8M
1979 Jun 27 Aldebaran 16 23 71.9 S4.4 4.95 18 25 2B.3 5.0 19.15
1979 Sep 12 Aldebarar 10 05 41,1 -45.0 9.9 1209 37.8 31.% -2.IN
1979 MNov 6 Aldebaran 4 51 21.4 -40.8 17.8M 523 39.8 -49.3 17.IN
19479 Dec 30 Aldebaran 22 16 '.5 15.3 4.38 2259 19.6 -28.1 3.8N
1980 Jan 27 Aldebaran 6 0% 40.0 -53.1 4.0N §19 30 47.0 B.1N
1980 Mar 2] Aldebaran 16 54 1.0 50.0 -B.9N 17 45 46.9 34.0 -9.7N
1980 Jun 18 Regqulus 02 54.7 36,0 1.7N 203 27.4 -1.8 3.5N
1980 Aug 5 Aldebaran 12 06 66.5 6.7 -9.05 1345 50.6 61.2 2.25
1980 Aug 11 Regulus 1509 5.8 6.3 6.35 1632 N6 79.6 -7,1%
1980 (ct 26 Aldebaran '0 58 53.4 -35.1 -31.65 1202 8.2 18.2z -3.9%
1880 Nev 1 Requlus 942 8.1 -53.7 -9.2% 1120 62.0 14.) 4,15
1980 Nov 28 Regulus 1948 8.4 33.6 -0.25 1949 05 36.6 -0.85
1980 Dec 20 Aldebaran 9 20 16.1 -32.9 -16.15 926 1.7 -19.2 -17.1§
1381 feb 12 Aldebaran 2C 41 3.7  50.6 7.8 2208 539 -14.7 5.7§
mitments. The results of some of this Milky Way). David Herald's project for

work are discussed in Wallentine's any
my article about asteroid passages
through clusters on p. 126. I can now
produce these data rather routinely
for clusters north of declination +4°
using the Astrographic Catalog data
describea on page 37 of [$ssue #10],
and in particular, have compiled a
catalog of over 200G stars brighter
than magnitude 10.5 in the moon's cur-
rent path, between rignt ascensions sh
and N {which includes the northern

the southern Milky Way using A.C. data
1s described on p. 113. The data for
the -17° zone have already been pre-
pared and keypunched at USWG, as have
data for M23, M24, M25, and the 1978
March and September total lunar
ectipse star fields. After & few dis-
crepancies are resolved, this informa-
tion will be combined to produce ex-
tended USNO predictions for the most
active total occultation observers for
the rest of thts year. In the mean-



time, predicttons for oastages “hrough
specific clusters, such as the Hyades,
are being computed and 4:stripured
when appropriste, with Richard Bin-
rel's Ust (p 117] cservirg as a
guide. Michae! Pire write ,ragrams
which converted Jav'd Hera'4's 14ta
into the form needed for Sccudtation
predictions, a4 well as a prograe
which read the vate Catalug tape Loy
produce & ratalcg of several hyngred
occultable “tars rol rn tre SA0, some
Tth mag lseer o D of aysue *1G

PLANT PREY TLCUL TATIONS

Javid W Dunham
[Ed Spave liertations in #1! necesst-
rvrad o [T IS
ey sl tad v o et 0¥

which explatns the apparent anachron-
fsm of some OFf [he material ]

Robert Harrington. USHO, obtained
plates of Pallas wn Fehruary and

March  Theve ndicatled cross-track
ephemeris errors of +1'0 and =077 dur-
ing the respective months, emphasizing
the jesson learred with the Hebe nc-
cuitation discussed fan p. 1147 An
eariier plate of another minor planet
shows SAD 340!, darrington’s measure-
ments of 1t indicate that the star
currently 15 077 south of 1ts SA0 po-
sition, which was used for the July 8
occultation prediction discussed in
[#10]. Of course, the ephemeris uncer-
tainties are much greater than this.
Astronomers at Lick, Lowell, and U. S.
Naval (Obsedvatories have said that
they will try to obtain plates 2 or 3
nights before July 8, sn that a last-
minute i1mproved prediction can be is-
suved. Jorge Polman, Recife, 8Brazil,
has written a special bulletin about
the occultation in Portuqguese and has
sent it to observers in 2] Braztlian
cities. The sphere of influence, with-
in which the attraction by Pallas isg
qreater than that by the sun, has &
radius larger than SO00 km.

Gordon 1aylur hss predicted that an
occultation of a 10.71-mag. AGK3 star
by 8. £ mag. Yesta will nccur on July
/4 He has notified occultation ob-
servers in the possible area of wisi-
btlity, although the magnitude drop
during an occuitation will be so small
that photoelectric pquipment will be
needed to record ft. Taylor predicts
that a 4.5-mag. star wi'l be pcculted
by Palias east to west across the U.S.
A. shortly after 50 0.1, of 19785 May
29 (Mamarial Day weekend'. Observers
throughout the country should keep
this date in mind, in case subsequent
astrometric gbservations indicate that
they are likely to he within the ap-
proximateiy H0O-km-wide occultation
zone. Pallas' magnitude will be simi-
lar. However,K the AGK] gtves 10.6 for
the magnitude of the spectral type AQ
star, in which case, the magnitude
drop at disappearance would be 0.3,
which would be a 1{ttle difficult to
detect visualiy.

In & letter published on p 197 of the
Feb. fssue of . 8. sweron. Asmoc.,
J. van Maaren. Holland, notes the next
planetary occultation of a star
brighter than mag. 3.5: Nunki (o S?r..
mag. 2.1, 1981 Moy 17, at 15h u.T,

It will be v sible from the J. K. half
an hour hefore sunset, and probably
‘rom central and eastsrn byrope, the
Mideast, and most of Africa in a rela-
tively dark sy

The accurate astrometri. ephomerides
of minor planets mentianed on p. 97 of
[¥ol. I, Mo. 10] have been .ompited up
ta 206 May for the objects whose num-
bers are: 1-16, 18, 20-272, 25, 26, 79,
3.3, 3037, 194042, 44-46, 52,
k. 5T, 65, AZ.7Y, 75, 79, RO, 8%, 92,
97, 103, 0%, V0, YIH T, 139, 146,
148, 164, 192 196, 195, 28, 124,
349, 354, 356, 381, 187, 4us, 471,
SV, 516, 542, 863, S84, K24, 679,
£94, 04, 737, 925, and 927 Joe Jor-
dan, Jr. nelped chack my grihemerides

: B Cootel bwhal oy
the Lantagred Institure ot Theoretical
Astronomy 11 T 4 ), and discovered
that my origina’ data for 192 Mausikaa
were greatly in error. The problem was
caused by an error in the accurate os-
culating orbital elements published in
I.T.A, Bulletin '52 {1374}, which had
been used. The ssmi-major asis was
given as 3 4075800 A& Il | when 1t
snould hase been 7. 4025800, Astromwl-
ric ephemerides for all major planets
exrept Mercury have alsn heen comput-
ed, and pphemerides for more minor
planets with relatively large expected
diameters will be computed as acrurate
orbita! elements for more objects be-
come avaliable from the minor planet
centers In Cinctnnati and Leningrad.
Transfer of the ephemeris dats by mag-
netic tape to Gordon Taylor at HMWAD
has bequn. A computer program to com-
pute apparent-place ephemerides from
the astrometric data has been success-
fully tested. It will soon be used to
generate data needed for the predic-
tion of lunar occultations of minor
planets at USHMD. Astrometric ephemer-
ides of the minor planets listed
above, printed at 5-day intervals only
when the chiect's V-magnitude is
brighter than 11.0, have been sent to
Jean Meeus for publicatton.

A working meeting on planetary occul-
tation predictions was organtzed by
James Elliot, Cornel?l University, and
held HMay 13 at USMG, Washington, 0.C.
Gordon Taylor reported the status of
his searches, which are complere for
the major planets for SA0 and AGK3
stars to 1980 Dec 20 The only events
not yet reported are by Mars, includ-
ing a 6.8-mag. star 22° from the sun
in 1978 and a 6. d-mag. star in 1979,
Special plates have been taken to scan
the path of Pluto to mag. 17 to 1978
October, with neqative resu’ts  SAD
and ALY} searches well into 1979 have
been accomplished for the first four
asteroids, and twelve events beyaord
1977 have been found. Searches for 26
other minor planets through the end of
1977 have #1500 netted several possi-
bilities, Taylor tnforms occultation
observers in the possible area of vis-
ibi11ty as plates can be taken to
establish the current offset from the
object's ephemerts reasonably well.
Sesrches for occultations of SAQ and
AGK3 stars by the main satellites of
Jupiter, Saturn, Jranus, and Neptune
are complete for about two years in
advance, with negative results The
same 1< true for special plates taken
for Saturn's satell{tes down to 3 mag-
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nitydes fainter than the satellite.
£1iot sald that he wou'd provide re-
allstte magnitude iimits for useful
photoelectric work based on expected
background 'ight lsvels at different
wivelengths | to aucertain, for exam-
1e, whether the 1.6 mag limit for
Mercury 1s too conservative. E¥liot
atso noted thar, durtrnqg the tunar oc-
ultation of 8 Scorpyt Tluly 1876], he
was able to recurd the diffration
pattern ghutoelact-1valliy at both im-
mersion and emersion With these data,
he was able toc deterwmine the diameter
ot the moos to an accuracy of 5%, by
compartng the observed rate [fringe
spacing) with the predicted fringe
spacing for a centra’l event. This de-
termined the positinn angles of the
R Uil e v s
the divierence in Cien Ccelweten the two
events and the krowr iunar velocity
established the scals. This 11Tus-
trates what could be accomg:lished with
with only ore high-speed photoelectric
observation of an ozrultation by a mi-
nor planel or by any cother solsr sys-
tem body with nu stmosphere.

Dtta Franz (Lowell Observatary) and
Arian Marsden discussed astrometric
capabiiities at their {nstitutions. An
eatensive collectioe of planstary
search plates, down ©n about 16th mag-
nitude, and with 17 positianal accura-
£y, has been collected at towel)l. A
wide range of latit.des from the ecip-
tic has been covered twice, with an
epoch difference of about 40 years.
This allows a determination af those
faint stars which have iarge proper
motions. Marsden comclatned that he
widely distributed some predictions of
occultations by comets {radio astrono-
mers had expressed some interest in
these), but didn’'t recelve a single
response. As Director of the [.A.U.
Central Bureay for Astronomical Tele-
grams, he provided useful information
about the logistics of distributing
last-minute information. Far those
with the service, TFLIX seems to be
the best form of rapfd Internaticonal
communication.

Peter Shelus (Texas! and Edward Bowel!
{Lowell} oescrited the!~ plate-scan-
ning technigues. Boweli's method is
essentiaily a semt-manua’ version of
the Untverstty of Teaas syitem. Refer.
ence stars and an asirometric ephamer-
is are computer-plotted on *ransparent
overlays. The stars on the gveriay and
the plate are matched visually, and
tite path examined for possible occul-
tations. The method involves Tittle
computer time, and the visual scan s
qutck ard 2fficient Rowell has pro-
vided me with updated phystcal infor-
mation for several winor planets, and
[ am proviaing nim with ephemeris data
to generzte his overlays.

1 described my occultation work and
the resources of [OTA. Yan flandern
reported progress at USND to improve
indtvidual star positions with analy-
sts of total lunar occultation obser-
vations, about 100,00 of which are
now avatlahle since *he atomicr time
scale became avatlable 1n 1955 Yan
Flandern expects that, by the end of
this year, good improvement can be ob-
tatrned for the positions of about S000
stars, and some improvemert for anoth-
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er 500G it seoms that graze observa-
tions could be valuable for Impraving
stellar declénations, especially need-
ed for an accurate planetary ocralta-
tion prediction, for a smaller number
of stars But tf a planetary occulta-
tion of a certain SAD star 1% predict-
ed, we currently have no organized

record by star aumber to even tell if
a graze of that <tar was ever seen

A few dnvited participants were unable
to attend, includ!ng Thomas Gehrels
and Willram Hubbavd, both 1n Tucson,
AZ, and both of whom sent letters ex-
pressing their viewpaints fehrels
mentioned that o fow minor planets
have beer observed recent)y by spinkie
interfpromet - TR moad *he
srzes determined by polartmeiry and
radrometry  Therefore, he felt that a
program to determing the sizes of mi-
nor planets by their occultations of
stars way not Justified. Nohody else
at the meeting agreed with this, feel-
ing that a dozen nr o diameters could
be more accurately determined by oc-
cultations of sters than by any other
methad during the next several years;
this wauld be ecsential for validating
the 1ndirect polarimetric and radio-
metric results for all classes of mt-
nor planets. Gehrels did note that oc-
cultatrons by asterolds could perhaps
be useful for determining the diame-
ters of stars. [ don't think that this
point was emphasized strongly enough
at the meeting. The resnlution obtain-
ed with 3 planetary occultation 15 of
the order of 070001, over an order of
magnitude smaller than what can be ob-
tained during a Tunar cccultation.
Therefore, [ feel that a continuing
prediction service 15 justified, at
least unti) the diameters of a couple
of dozen stars of spectral type and
angular size not reachable by ather
methods are determined by photoelec-
tric abservations. Some indefinitely
continuing program might be usefu! to
find nccaltations of stars and abjects
of special interest, such as 3(-273.
[t was agreed thai the effort shoyld
be limited to the larger mingr plan-
ets, since tme probadility of seeing
an ogucultation at the predicted path
is directly propartional to the ob-
ject's size and inversely proportional
to the positional uncertainty before
the event, which (s rarely less than
0U1. E1)iot noted that use of the Kul-
per Alrburre Qbservatory would not be
justified uniess the probability of
seeing the event was sl least 35%. 100
km seemed to be a reasorabie iimit. I
pointed out that over 200 minor plan-
ets are expected tu be larger than 100
km in digmeter, based on the polari-
metric and radiometric scales for the
most numerpus {-type objects. 5S¢ a
higher 1imit, such as 150 km was sug-
gested. It was mere-or-less agreed to
consider some dozens cf the larger mi-
nor planets far which accurate orbital
elements were avallable. Bowell will
l1ikely be the main source for finding
observable cccultations of non-SAG and
non-AGK3 stars. In spite ot the early
epoch, [ think that searches against
Astrographic Catalog Jata eventually
wtll be .seful, since the searches can
be completely computerized. Although
the A.C. positions are not very good
due to the early epoch, searches using
A C. data would stil! pe useful, tor
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recent plates of the occulting object
and the star must be taken {n any case
to make any sort of reliable predic-
tion, Marsden mentioned a bad experi-
ence with the A.C. positions of the
faint stars near 'Uranus’ path in late
May (see p. 114}, but Uranus 1s much
more sensitive to small positional er-
rors than minor planets, whicn are
generally about ten tymes closer to
the earth. However, occultations by
minor planets as small as 798 Ruth
{see p. 127} are not the type of event
we want to predict . Goedon Taylor
warned of the danger of calling "wolf"
tao often, and urged that mo predic-
t1ons be fssued untii some recent as-
trometric chservation: are made to im-
rrove the seedictior Th's is hard to
reconcile witn the Toag-tevm planning
needed for such events (1.e |, for

submitting funding proposals, requests
for observing time, and avoiding con-
flicting meeting dates). When any
planetary occultation prediction is
issued, 1t should Include an estimate
of the posstble area within which the
event might occur, the probability of
seeﬁn? the event in that srea, and
what last-minute improvement might be
possible. Maley's observation (p. 115-
117) indtcates that valuable observa-
tions might be made far from the pre-
dicted occultation path. Taylor, as
president of the 1.A.U. Commission
20's working group on planetary occul-
tations, agreed to distribute fnforma-
tion about upcoming events found by
him and by others, in order to obtatn
astrometric data to improve the pre-
dictions encugh for distributiun to
observers.

PASSAGES OF MINOR PLANETS
ACROSS GALACTIC CLUSTERS

Derek Wallentine and David W. Dunham

Wallentine has used the approximate
{accurate to about 1'} ephemerides of
minor planets published by the Insti-
tute of Theoretical Astronumy in Len-
ingrad to find passages across galac-
tic (open) clusters, where the proba-
bility for an occultation by the as-
terold s enhanced. Since most ciuse
ters are near the galactic plane and
since the ephemerides of most minor
planets are pudblished only within a
month of opposition, most of the pas-
sages occur during June and December,
and the preceding and following

tatls about the passages he has found
to the winor planet Bulietin, publish-
e#d by Prof. Richard G. Hodgson, 316 §.
Matn Ave., Sioux Center, 1A 51250
{11ke o.¥., a year's subscription to
M.P.p. costs $4). Included is an
ephemeris around the time of the ¢lus-
ter passage, with separation and posi-
tion angle from the cluster center,
and approximate predictions of appuls-
es 10 SAD stars within 6'. In the list
below, the dates of cluster entrance
and exit are given, along with an es-
timate of the minor planet's dtameter,
the probability of am occultation of a
cluster member visible somewhere from
the earth's surface, and the estimated
maximan duratfon of an occultation. A
small letter after the cluster name

months. Wallentine has sutmitted de- indicates the part traversed.
phot.

1977 Dates (UT] Minor Planet mag. Diam. Cluster Prot. max. dur.
June 5.0 - 5.% 115 Thyra 12.5 93 lm  NGC 6400 sw 0.83 B seconds
June 2¢ - 24* 1904 1972 M 16.2 20 M-25 0.09 2

July 16 - 18 78 Eurynome 12.5 76 M-17 s 0.29 8

Sep. 20-Oct. 10 228 Ayathe 15.4 1N Plelades 0.34 13

Oct. 25-Kov., 4 ADA Tekmessa 13.3 63 Plefades n 0.32 9

Wov. 13 - 15%%  JBY Lena 16.3 24 NGC 1647 se 0.10 K4

Mov. 22.2-22.8* 798 Ruth 14.8 66 NGC 2169 n 0.69 7

Dec. 5 - 14+ 1232 Cartusa 16.2 38 Plefades n 0.17 3

Dec. 9.2 - 9.7 726 Joella 14.9 27 NGC 2194 se i1.56 2

Dec. 10 - 12 1737 Severny 6.1 27 M-38 n 0.77 2

Dec. 18.7-18.8 BI16 Juliana i4.9 38 NGC 2259 ne C.42 4

Dec 21.2-21.8 1551 Argelander 16.3 1] NGC 1647 n 0.61 2

Dec. 19 - 31 910 Annetiese 15.8 40 Plefades s 0.23 4

Dec. 23 - 27 1305 Pongota 15.8 35 NGC 1746 n 0.26 k!

The ephameris of 115 iThyra 15 Indicat- #10] of o.~., Dunham has developed

ed as especially poor, with errors as
large as 30° possible. 228 Agathe
reaches her stationary point in RA.
near the center of the Pletades.

Wallentine suggests that observers
with suftably large teiescopes monitor
the passages and alert as many observ-
ers as possibie if an actual occulta-
tion of a cluster member appears 1ike-
Ty. Dunham expects that few observers
with large telescopes wouid be willing
to devote much time to this effort,
and the logistics of notifying large
numbers of observers of a possible oc-
cultation probably only a few hours
befure the event would be formidable
and expensive. When possible, 1t is
better to identify occultations be-
forehand, using an accurate ephemeris
for the minor planet and accurate po-
sitions for many non-SAQ (as well as
SAQY stars In and near the cluster. As
mentioned in J0TA REWS and in [1ssue

computer programs to extract all As-
trographic Catalog stars (to about
12th mag.) fn certain regtaons of the
sky between declination +4° and +31°,
to Compute accurate astrometric ephem-
erides of minor planets when accurate
orbital elements are availabie, and to
combine the two to automatically
search for and compute occultations
[A.C. data for the vicinity of the
southern ciusters M23, M24, and MZS,
which are being occulted by the moon,
have also been provided by David Her-
ald). These were used for the Pleiades
passage of 22 Kalliope and the Prae-
sepe passage of 44 Nysa mentioned

in [1ssue #1C]. Ma occuitations by
Kalltope were found. Two occultations by
Nysa were found, including the

known (predicted by Gordon Taylor) oc-
cultation of an AGKI star in north Af-
rica and that of an 1lth-mag. star in
Japan on Feb. 27, a week before the
calculations were done. A plate taken



by Robert Harrington showed that a
near miss (Arctic) on March 26 would
n fact miss the earth’s surface.

Asterisks following some dates in the
above 1ist indfcate four passages for
which both accurate minor planet or-
bital elements and A.C. positions for
the faint non SAQ stars are available
Ounham ysed the search program men-
tioned above to compute details of any
pessible occcultations None were found
invalving 789 :ena or 1232 Cortusa

The first event ir the 115t below 1m-
plicates a star in the M25 field which
may have been ocouited by 1908 16972
JM. All the others involve 798 Ruth,
which will oorylt 4 trignt double star

tp MR YRR oo Lat ta areal Arbar
STAFS An T v vorn oy My Ty
Way field of northe-n Orion. Jue to

the uncertainty in Ruth’'s ard the star
positions, the lgcatrons given 1n the
1ist are as specific as can be said at
the moment, and there would be s0ome
possibility that the event could occur
Just outside the area indicated. The
chances are about ' in 50 that an oc-
cultatfon will occur even at the pre-
dicted path. These nodds could be itm-

groved by a factur o atoul 5 by cur-
rent astrometric otservatiors of the
stars and tre mingr ; laret  "he pre-
Do could be itproved somewhat
more by 'AST.mirute A5Tr ety A5 wds
done fur the sooultation of y (et A
by B Hebe, But at teast fur must of
the eventy, the hances of getting oh-
servations of the ociwltat on would be
sGosmall that a Jast-minute effort to
tmprove the predio fron wou'd rot be
Justrfied. In the Yist below, "0 un-
der closest topocentric separation in-
dicates that the predioted path is on
the earth's surface, wnile a number
irdicates the mise separation as seen
from the optimum polar locatian +f the
path misses the earth (Ful with an un-
vertrats Tosar cacoyt hnr A cliul-
tation could actually happen in the
polar area {ndicated). Due to the
small size of these minor planets, ob-
servers should realize that the possi-
biTity of actually seefng an occulta-
tion 15 very smail, so that a large
effort to obtain bbservations is not
Justtfied. Locations are {isted In the
cthronologica! order 1n which the oc-
cultation will occur.

1977 Date u.1. mpg R A (1950} Dec!. Closest topccentric separatfon
dune 22 8" 1.0 18"2a"32%8 -18°59756" 0747, Antarctic

Nov. 10 20 08 10.1 6 11 01.4 +14 40 16 O, western Australia

Nov. 22 12 03-6 8.6 6 05 40.2 +13 58 46 O, Siberia

Nov. 22 12 02-'8 7.9 605 40.0 +13 58 46 0, Canada, Japan, Philippines
Mov. H0 2 0519 13.5 6 00 43.5 +13 34 28 0, n. turope, U.K., east U.5.A.
Dec. 1 15 25 13.5 5 59 35.8 +13 29 48 ("H8, Spitzbergen Islands

Dec. 2 20 56 B.7 5 58 40.6 +13 26 11 2778, northern {anada

Dec. S 316 13.5 556 55.9 +13 19 4% 1776, Alaska

Dec. 6 19 39-52 11.6 5 55 35.5 #1315 19 0, U.5.5.R., Furope

Dec. 7 14 44-48 13.5 554 57.1 +13 1319 0, Australia (Queenstand to west)
Dec. 15 D 44 11.5 5 48 42.7 +12 55 44 0%2), Alaska

A 913 sunlit moon wtll be above the
horizon west of long. 120° W. on Nov.
22; it will be BAY suniit and up mast
of 80° W. on Mov. 30; 71% suniit on
Dec. 1; ana 211 east of long. 105° E.
on Dec. &. The respective stars (A.C.
desfgnations if not othermise speci-
fied? are as lel ~-19% 51227 an
June 22; +15°6°1 ﬂﬂé SAD 95282h8;
Slg 95282 A, +147°8 JIA; $33°5 -
56 74“; ﬁAG 95131, ‘13;5 56" 364, h
+12°57°567 181, +13°5 56 75, and +13°5 -
487539 on Dec. 15. The SA0 catalog
shows that SAD 95131 ts moving south,
50 that 1t ts virtually certain that
no occultation of it will be visible
from the earth's surface on Dec. 2.
The magnitudes for 1t and for the com-
ponents of SAC 95287 are visual. The
mean position for SAD 95282 was com-
puted using the recent AGK3 position

{the AGKZ position 1s not usable) and
combining 1t with the G.C. position
computed at the G.C. epoch as taken
from the SAC to determine proper mo-
tions {which should thereby be improv-
ed over the significantly different,
tut poor due to short time base, G.C.
proper motions). Double star data from
the Lick Observatory Index Catalog
were used to compute the component po-
sitfons from the mean position. The ].
0.5. 1ists some uther components,
which are a1l given separately in the
A.C., the closest approach to any of
these other stars 1s 6715 {topocen-
trAc)mfor the 11th-mag. ¢ component at
127467 U.T. of Mov. 22. Due to the
faintness of these minor planets, a
substanttal drop in brightness will be
seen for any of these events {if an pc-
cultation does occur

USTNG WATTS ANGLES IN
OBSERYING REAPPEARANCES

Cavid Herald

In past fssues of «.n., various devwic-
es have been described for assisting
in knowing where to lcok for stars at
the reappearance phase. These devices
all have thelr respective advantages,
but generally require making some form
of diaphragm to fit in the eyeptece.
In contrast to this there exists guite
4 precise method which regulres no
more than a map of the moon, and the
Watts angle of the event, which is ane
of the angles listed in the LSNO pre-
dictions.

The advantage of the Watts angle is
that 1t relates the position of an oc-
cultation directly to the surface fea-
tures of the moon. Watts angles start
at rero at the north lunar pole, 2nd
increase to 360° through east, south,
and west (Mare Crisium Is near WA
260°). Thus, 1n principle, al)l one has
to Jo s to mark on & map nf the moon
the Watts angles 0° through to J60°.
Then noting the the WA of an event,
ascertaining from the map the lunar
features in the vicinity of the event,
and iocating these features at the
telescope, will direct one's attention
tc the location of the event.

Obvicusly, the method {s most advanta-
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gecus when one can see features close
e tne Timp. 1t is thus extremely use-
ful near fyll mour, when the CA 1s of
fittle value, and also at phases when
the darx 'imb 1¢ visible due to earth-
skrne. It can sti11 be used at other
phasas by using suniit features and
est'maring {e.g., by fmagining a 1ine
drawn between two craters) where the
event should ovewr . Here, of tourse,
pai't of the estimation must be to es-
tablfsn where the dark Yimb 0f the
moGn 15, as well as the position along
that 1imb where the event will occur,
but with a 11ttle practice, one should
be able to concentrate his attentfon
cn a region about the area of the cra-
ter Clavius, with almast total confi-
AN ik 4w vara' tech
niques, a 1itidle practice 1s needed,
but the s mplicity and accuravy of the
method soon will be apparent.

There is a refinement which, when an
observer is familiar with the method,
ke may find advantajeocus to use. When
using the basic method, it may be not-
ed upon studying the posttion of the
star after reappearance, that it is
not exactly where one would expect it
to be. In fact, several ocbservers have
written to IDTA, querying such situa-
tions, and suggesting errors in the
predicted PA or WA, even though the
event occurred on time. In fact, there
is n error in the predictions. wWhat
has not been taken Into account fs the
effect of the lumar 1ibrations on the
apparent positions of the lunar fea-
tures on the moon's surface at the
time of the event (the librations are
listed in the USHO predictions). The
effect of the 1ibrations is as fol-
Tows :

Libration in Jongitude: all features
are moved In selencgraphic longttude
by the amount of the lunar Tibration.
when the libration ts positive, all
features sre moved eastward (Mare
Crisium gets farther from the 1imb).

{ibration in Vatitude to a good ap-
proximation for our purpose, features
are moved by the amount of the Tibra-
tion in latitude times the cosline of
the feature's longitude. In practice,
nc great accuracy is reguired in de-
termining the exact amount. A rule of
thumb ts: 1f gn the moon's meridian,
the shift is the full value of the 1i-
bration, 1f on the limb, there is no
shify;, if the lunar longitude Is #60°,
the shift 1s half the libratfon value.
When the latitude libration is posi-
tive, features are moved scuthward

while thfs may sgund a bit complicated
ta use, no great accuracy is required.
Al] that 1s generally needec at the
tefescope 15 a rough idea of how much
one's chosen reference features are
displaced by the 'ibrations. As an ex-
ample, let us assume that anm occulta-
tion is scheduled to occur with a
Watts angle of 260". With a map of the
moon, 1t will be seen that this event
should occur close to the southern ex-
tremity of Mare (ristum, and, in the
event that the iimb 1s nct visible,
the Timb 1s approximetely 3/4 of the
Tength cof Mare Crisium saway from the
southern extremity thereof.

Since the mag 15 almost undoubtedly



128

drawn for mean lrorations, 1+ &, 13-
braticns 1n longitude and latitude
both zerp, the #aveat wi!l gccur tn the
position predicted abaove when the 11-
brattons are both rera However, if
the libration in latitude fs +7°, Mare
Cristur wil! appear to have been
shtfted soutmard 34° in Tatitude

{77 « cos 607 The resylt of this i
that now the event will accur 1/% of
the way northward along Mare Lrigium,
Conversely, if the ltbration in lati-
tude 15 7, Mare Urisium wil] appear
10 have been shifted northwerd, and
the event wiltl now occur midway be-
tween Mares Trisium and Foecunditatis,

In this tnstance, the libraiicn (n
Tongitude wtli Attt *ne wot mat-on
of e - [ 3%

YALUES OF k FOR OCCULTATION REDUCTION

In the fxplanatory Suppiasent to *he
A.g. {p. 297), there i3 a description,
"The value used for k, the ratio of
the radius of the Moon 'c tnat of the
Larth, is 0.2724 951 snd 15 the valiue
adopted by R.T & lrnnes [a. 15, 186,
1924) for occwltaticn reductions.” In
fact, Innes gave & vaive & ~ [9 43536
(where brackets tndicate cosmcn loga-
ritl’-s}, which corresponds to Lhe
range k= 02724 928 to 0.¢/04 990,
while [3.415360]= 0.2724 959. It seems
worthwhile to make clear the origin of
the specific value k = 0.2724 953,

0. As usudl. o and = stand for the
moon's semi-cdiameter and eguatorial
harizontal parallax, respectively.
Then, k 1s defined by the relation:
sin o = k sin s, For the mean values
od o and v, !/, 5% = 070032 and /e e
DT157. Hence, the above relation can
be approximated by o « k (v - (716).

1. Innes (1924) used Newcomb's
(1932) walue of o = 932758 and Browm's
(1919) value of « = 3422“%4 to derive
k = [9.43536], by which the moon's
semi-diameter can be calculated
through o = [4.43536) (v - 0716). Al-
though the above value of k can be
calculated through sin 932358

visible), but toward the poles, it
witl also affect the postition along
the limb. Thus, fn this example, the
Timb 1s spaced 3/4 of the length of
Mare Crisium from the Southern extrem-
ity [f the libration in longitude is
+7%, Mare Crisium 15 farther from the
Vimb, ft< longltude having charged by
7o, In effect, the Yimb {5 now appar-
ently the full length of Mare Cristum
from the sguthern extremity. Converse-
ly, 'f the long!tude libration ts -7°,
Mare Trisium is clcser to the limb,
which 16 ow appd entle ey than half
the lenyth of Mare Jo{stam from the
S0UThern ealrermlty

In this 2-amale, [ newe used figures
2lose o the maaimgn TThratiors possi-
Lo, . e e R

0.2724 934 » [5 4353 560], Innes might
derive 1t In logeritm‘c *orw, presum
ably through w1758 .

k7 ¥ I | 4
[2.969¢ 86] [3 %347 78] » [9.43%3 58].
2 Llomwite [ w370 painted out thet
the figure 342754 was not Sruwn's
value for ¢ out Lhe -aue tor sin ».
He deviverd a _or-eri vajue of b to be
0.2724 BT from v v 3472770 [+ 3422054
+ 016 and o5 - 9377SB [more} When
Grown conttructed his Jables of the
motion of the maon (13191 & value
JAZ2Z77700 was usesdt for the _onstant
term in sine parallax. iLater he adopt-
ed MZ27540 as the final value ang in-
serted a correctiorn for this change in
the Taties. Although these figuras
happen to cotin. tde with thuse used by
Innes and Comrie, Brown's amendment
and Comrie’s comment a-e e-1irely in-
dependent of sah ather.

3. Comrie (1927), however, consid-
ered 1t batter not to introduce a dis-
continuity by .urrecting the values of
k. By retainting Innes’ value k =
[9.43536], he derived o s 932763 in-
versely, remarking that this value 1
probably nearer Lhe true tawi-diameter
of the moon than 332758, Here varlous
values of ¢ = sin"'{k sin «) could be
derived according as adopted numbers

sth 25T 0 of decima) places for the values of k
e e e o and sTnow, Tl
r o= 3422770 . vin o« | 0.018659 Coies9d 0 (1659296
. < (BN = 9327438 EEra - 4327646
ko= [9.455360 - 0y Lr2ags 932 47

Hence, tt is presumed that Comrie em-
ployed sin » = 3.0165 3296 and & =
0.2724 % %o derive g = 932"63. Then
from this value of o and » =

422770, he presented k = [ 2774 9529
«0,2724 953 » [9.4351 0y] = [9.4453 6]
= Innes. The meaning of the descrip-
tton in the gep. sup. & £, referred
to at the beqginning, car thus be u’-
derstood.

4. The constant Mo. 21 1n the AU
System (1964) of tne Astronomical Con-
stants s sin 21 = 34:27451, which cor-
responds to v « 227608 With this
value and ¢ = 932753 we obtain
kK » 02705 28 « 1.2708 076, The Tast
Tigure was aaupied fo reduction of
occultations (gxp. Sup. Ak, 3rd
imp., pp. 514 and 518 « A 5. 1964 sup.
pp. 20s and 24s5). A wore recent value,
derived by Van Flandern, using the

332.63% 932.6332

Watts charts, is (.Z724 994,
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largest shifts that can be expected.
In practice, I find no need to worry
about these corrections except when a
libration s greater than 2 or 3°. For
reappearances when the dark Timb is
vis5ible by earthshine, | have found
the full method to be extremely accur-
ate, and can confidently expect to
train my attention very close to the
artual tocation of the event, and can
thus be confident of resppearance tim-
ings even of events approaching the
observability limit of my telescope.

GRAZES REPORTED TC I0TA
Oavid W. Dunham

[Ed: AT1 material io this srticle was
L@l u ol L s wne e thiere
hl

was nsutirc: ont spa e tor 1t

On p. 30 of ubserving Grazing Soculta-
tizna - VIIT. an article by Jean Mee-
us, "Le calcul des occultations rasan-
tes,” ts briefly described. The formu-
lae presented are the most direct for
computling the geographic Jatitude and
time of points 1n an occultation limit
at equal intervais of Tongitude. Mesus
has been computing and publishing
grate predictions for Belgium, the
Netherlands, and Holland using his
method since the late 1950's. In 1967,
[ programmed MWeeus’' method for an [BM
7094 computer, and Jeveloped an option
to compute data at equal Intervals of
latftude, sometimes needed in the po-
tar regions where graze peths can go
due north-south. David Laird, Cincin-
nati, Ohfo, alsc programmed the method
and computed some predictions, espe-
cially for grazes of bright stars at
iow altitude, which pose problems for
any equal-time-interval prediction
method. But | never found time to
adapt the 1967 program to read the
USMO graze data on which we now de-
pend, nor to print the results in a
form suttable ta send tc observers.
Bertan Stevens has done this, working
from a copy of my 1967 program, and
can now use it to compute predictions
for indtvidual observers using the
small IBM computer to which he has ac-
cess. This 15 a big nelp For IOTA op-
erations, since he can now compute up-
date predictions for new members. The
predictions produced by his program
are very simijar 'n format to our usu-
al INT& predicticons, but he has added
two new tems, the bearing {azimuth of
the predicted limit = angle G, or an-
gle YAH, of Figure 1 of what to do
with the FPrexd:ctions and Prafll..l’) and
4 numerical graze rating, which is
greater than 6.1 for spectacular
events, between 4 2 and 6.1 for favor-
able ones, and between 2.0 and 4.2 for
marginal grazes. Rather than TAN Z,
the "elevation factor” = TAN I times
sine 0, is printed. Stmply multiply
this elevation factor by the height
above sea level in order to find the
amount to shift the 1imit perpendicu-
lar to ttself (the dtstance [H in the
above-menttoned Figure !], eliminating
the need to measure an anqgle or make a
geometric construction on the map. The
elevation “actnr i pasittive 1f the
Timit sheuld be shifted southward with
Increasing height above sea level, the
usual situation foar observers in the
north Temperate lone. The shift of the
Vimit due to height above sea level s



mot stqnificany for predictior purpos-
&5 for neiqghts less than abou’t 100 me-
tery or 1000 feet, hut for nigher ele-
vations, tt1 should be computed. Unfor-
tunately, Stevens' computer does not
have the capacity for making detailed
scans and computing predictrons for
several observers at once, 't 15 too
slow to compute the predicticn, far
one af the 10G0 -mile d1ameter re tong
with a typical number of stitiuns. But
1t should be pussinle tn replace part
of, and constderably srmplify, gur
reqular INT4 prediction program with
Stevens’ coding This could reduce the
computing time and storage by perhaps
s factor of I lompleticn of tne Zodi-
acal double star f1le {see NEW DOUBLE
STARSY wa !l wl-pyrmae, -

udl woir nus needed ompleicaa of
these tws tasks, which shauld be pos-
sible by the end of 1977, will make it
possible for only two or three comput-
ors to calculate all [0TA graze pre-
dictions, and farther into the future
than 3 now possible

F s qan

The courdinates of a point in the pre.
dicted Timit, and the approsimate time
of graze there, are printed on the A(-
LPPP profiles. The basrc data for the
profile were computed for (nls point,
which may be several degrees of longi-
tude west of the paint In the predict-
ed limit ¢ lnsest to the observer Thig
is all right for prediction purposes,
stace all profile guantities except
the position anqle of graze change
slowly along the 1imit and affect the
profile only <1lightly. The position
angle of central graze is adjusted to
its value at the pocint 1n the predict-
ed limit (losest to the observer's
station for all ACLPPP profiles. This
can be checked by comparing the POS
ANGLE given on the profile with the
values for the position angle of graze
given in the limit predictions. The
computer programs are designed so that
the difference 'n p.a. of central
graze at the closest point in the 1im-
it and at the point for which the bas-
ic profile data were computed is ltess
than 1°; if 3t ts more than 1°, basic
data for anoiher point in the limit
are computed for that profile.

The site from which | observed the
March 27th graze of 3 0-mag., 204796
was less than ideal. It was along a
stralght rurai road with at! turnoffs
closed with locked gates and posted
"no trespassing ¥ Since the road
shoulders were adequate, this normslly
would pose no problem. However, the
road was brightly illuminated with
mercury vapor lights 1ts full length
at about 200-fout intervals, and there
was no time to drive to another road.
[ set up my teiascope rearly opposite
one of the lights, so that my head
would cast a shadow over the evepiece
at the Newtoniar focus. A jacket was
used to shield cui most of the other
lTight. 1 had & rairly good view of the
graze of the faint star, glare from
the bright side of the moor posing
more of a probiem than the street
Tights. This shows that, uniike most
astronomtcal observiny, junar ociulla-
ttons ars relatively unaffected by
rather high levels of ariificial
Tighting, and useful chservations can
be made In urban areas. However, even
for occultationrs . lignt peliutfon s a

nutsance, and 15 espectally discon-
certing when uneapectedly found in ru-
ral areas. Dark skies are a2 necessity
for making relsable cbservations of
pianetary occultations ot faint ctars,
and for other !ypes of astronomical
viewing which most of us like to do.
For this reason, Tnomes Campbell, Tem-
cle Terrace, FU . has become especially
ACtive In the anty ligkt pollution
campatgn of the Astronomical |eajue,
which {5 being astisted 1n the affort
ay envivonments? groups on energy-
wasUing grounds  Campbell i< also us-
Yy oa program whick he wrote for his
SR-56 pocket calculator to compute
predicted chi1fes for grazes with Yale
catalog srtar pasitions
St b Becuce he yoed o1 B8 lag
120 654 on Ma.  h % nea. Snimada,
Japar, Susume Hoso! photographed the
moan and the star with a 40C-mm f ].
Tens  The photograpgh also shows the
moon’s cark jimb and two other Hyades
stars, 5 and B4 Taur1  whose total oc-
cuftation disappearances and reappear-
ances were timed by mo0<' observers in
the large expedicion.

Observers oftern “omplate that 1t was
clear the night before the graze, and/
or o the niakt after, but. .. During
lste Mav and June, =e have had our
Usudl T weathier, Lot 1t happened to
e clesar for five of ous planned ex-
peditions from the OC aread 'n a row.
The last, a dfstant ore on a weskday
morning, was not observed, the earlier
expeditions vansiderably delayed this
fssue of o N, Dur sixth expedition was
cancelled due to mostly cloudy skies.

Du you have trouble finding cbservers
for grazes 'n your area? Iry publish-
Ing a short article in your local
newspaper. When the USNO planned a ca-
ble expedition for a graze at Virginia
Beach i1 1966, a Norfolk amateur
placed an ad in the classifisd section
which produced six responses Ogn
Stockbauar cantacted s newspaper In
¥ictori:, Texas, which wrote a short
general article about grazes. Three
observers, two in a town 50 km away,
contact=d him after reading the plece.

KEW DOUBLE STARS

Bavid w. Dunham

Fred Espenak, Greenbelt, MD, wrote a
small computer program to read the
Wilson radial velocity catalog data on
magretic tape to selert spectroscople
binaries which may not he fn gur
Tists. Atout 200 crzu'table stars were
found. rle checked the extra notes pube
Tfshea fn the printed Lataloy for
about 490 ocunltable stars flagged as
having addftional notes mot 1ncluded
in the magnetic tape version. A couple
of dozen of ‘hese stars wace alsn
spectroscoplc binaries. These will
500n be matched with the USNO 37 cata-
log to produce a set of double star
cards to be merged witr our speclal
double star data file. The computer
runs were grepared and run during two
Sundays at USNG Since thiy ts the
tast substantiai data set whica needs
to be added tu sur master fiile of dou-
ble star data, we finaliy shnuld be
able to pubtish a vomprehenyive jodta-
cal double <tar list before the end of
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the year. Some uther work described
below needs to be done before this
will be possible.

Yincent Sempronio, Bolling AF8, DC,
keypunched and helped me with the de-
velopment of a small computer program
which read the six Current separate
double star fijes and printed a com-
prehensive 11:t uf 211 the included
double stars arranged ‘n SAO-number
order. Since the formats of the 1ists
differ, a code ‘s given for each star
to tell from which ariginal file the
data for the star are obtained. Since
the 14st is provistonal, coptes of it
have been sent to vnly a few of the
graze computors lne work was accom-
Sliengd el - creafnng, rt
USWY. the ot step wiil be (0 add the
spectroscepic binaries from the Wilson
radial velocity cataiog. All data will
then be put intc a format simtlar to
that of the Stockbauer list of visual
double star data. As discoavery infor-
mation will be included, this also de-
pends on Nolthenius work (see p. 119).
Finally, much work needs to be done to
resolve discrepancies found during the
computer runs which produced the
Stockbauer 11st, and to resolve about
100 double star code discrepancies
between the USHO 57 ratalog and my
double star data. After this work 1s
done, we will bw able tr publish a
comprehensive J1st and establish a
computer file to automatically fnsert
double star informatton in occultation
cespecially graze) predictions.

Gmda e

On 1977 May 26, an ccoultation of SAQ
118289 {IC 1526) recorded photoelec-
trically at McDonald Observatory by B.
Smtth tndicated a possible 11.9-mag.
companton Q747 away In direction 75%6.
The star 15 already in the special
1ist from a McDonald Observatory ob-
servation made under good conditions
on 1473 March 17, indicating a 10.0-
mag. secondary 37415 in direction
28427, Combtning the results qives a
rather unlikely separation of 17 in
P A 1% The large difference in mag-
nitude also indicates that the recent
observation wmay be spurlous.
ERRONEOUS STAR POSITIONS AND
UNPREDICTED OCCULTATIONS

Javid Herald

The most notable observation reported
comes from McDonald Observatory. The
central O of 3AQ 97334 was observed on
1976 March 12, some 24 seconds later
than the predicted time. Comparison of
the AGK} with the SAD (ndicates that
the error lles In the SAD {and Yale}
declimation, to the extent of exactly
1 arc minute. The correct tigure is
S0', not 51,

Four nights earlier »t Mchunald, they
also observed the 0 of 33842. This
star was observed on the same ntght by
James Yan Nuland, who noted the 0 24
seconds late (see p.79 of o.n. #8). A
comparison of the AGK3 and SAQ showed
a discrepancy of some 5 in RA_ a dif-
fevence which explained the observa-
tign very wel! However, the McDonald
observers recorded tne [} at the pre-
dicted time. [nteresting, though, is
the fact that when reducing the Mclon-
ald timing, a satistactory restidual
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was obtained only when the AGK3 poti-
tion was used. Perhaps the AGK3 posi-
tion was used for the McDonald predic-
tions. [ would Tike to hear of any
timings dnvolving this star at 211,
Its series of occultations, occurring
sainly in 1975 and 1976, 13 now fin-
1shed.

On 1977 Feb. 28, Quhert Sandy observed
the D of 95261 70 ceconds later than
predicted. Agatn, sn AGK] comparison
indicates discrepancy in the SAQ, this
time in both the RA and in the proper
motion in RA. The net effert 45 a dif-
ference tn RA, by 1977, of <ome 7 arc
seconds, providing *a!l explanation of
the observation

Joug Hair e - - spian o eno,
an observation Of 70 624, SAD 94902,
which he observed 4 seconds after the
predicted time (USMO acc 2 sec ).
When he recelved the HMNAC reductions,
the residual after limb correction was
-1741. He cosmented "One explanation
for the discrepancy would appear to be
that the star was coded M tn the pre-
dictions, a fact that was overlooked
at the time The prediction time being
for the mean position of a close dou-
ble, the timing obtained being possi-
bly of the occultation of the follow-
ing star of the double”. This, in
fact, turned oul to be the case. fx-
trapolating the data in Altken's cata-
Togue to 1977 for this star, which is
comprised of two 7th-mag. stars, sep-
aration 27, and using the position for
the following star relative to the
mean position resulits in a correction
to the residual of <1145 The lesson
to be learned here is to watch out for
any double star coding in the predic-
tions, and use the appropriate coding
colums in the report forms. Apparent-
Ty HMNAD doesn’'t make any allowance
for the possible effects of star du-
plicity {at the preliminary reduction
stage, at least) unless the Jduplicity
is brought to 1ty attention. This is
particularly important in cases where
the star is cooed M (since the catalog
position 15 for the mean posfition of
the stars, and the stars are of very
similar maynitude, 1f the stars are
not distinguished at the telescope,
the occultation wiil be of the follow-
ing component) or where an occultation
of the fainter component s observed
{2.9., Antares B, where the catalogue
position wiil refer 1o the brightest
component }

ts

Jean Bourgeolis, Gelgfum, observed the
D of an unpredtcted star at 17M23I435
on 1976 Dec. 26, in PA 1057, magnitude
about 9 0. This star i3 AC 2300-03
128. Using the AC position for the
star (epoch 1893} jives a residual,
without 1ime correction, of =075 In
PA 91°4,

P.ou. Box 254, wWoden, ACT 2606
AUSTRALIA

GIGITAL STOPWATCH KITS
Emi| J. Yolcheck, Jr.

These (ms Tow vost -JIgiLu] 9 cupe Ll
kits are cased on ihe new Intersi] [CW
7205 dtgital stopwatca IC. Tne IC s
crystal controlled, offers both spiit
and Taylor timing modes either with or

without running display, and reads to
0%01. 1 have bullt the kit by Adage
Eiectronics ($39.95; see Popular Elec-
tronica, Dec. 1976) and used 1t for
total occultation timing snd analyzing
grare occultation tapes. It works Jike
2 charm, and has sdequate accuracy
without the optional trimmer capect-
tor. The same circuftry is offered by
the James électrontcs EDS 100 (also
$39.95). which has a dispiay unlock to
allow observe the ~unning display be-
tween events (ver, helpful if the
events are fav apart). Thoughk 1 have
not built $t, the 1iterature shows it
to be a more aftractive unit than the
Adage, but not as compact. Any elec-
tronics magasice describes it In mod-
1?’.(. e A M. B - 4 - 4c ‘_-Iv;-
displey unfode, 1 hod to cep,. kaye it
1n a larger (Radto %hack) box to hold
the axtra push-bhrtton switch,

PREDICTED URANTAN RING OCC!L TATIONS

JAL Circular #3108 mentions two pre-
dicted occultations of stars, in De-
cember, hy the Urantap ring system.
Data for the cuculted stars include
positions (A R XKlemcla! and visual
magnitudes (W. Liller)

1977 Ui . 1950 £ 1950 ¥
Bec 5.67 TARIDMITS S8 -12°33'197) 138
Dec 23.31 14 48 44 K€ 15 49 47,9 (0.4

Jo L. Elliat predicts that the drop tn
magnitude of the inteqrated planet -
star system, in the l-band, will be
0.004 for the first star, 0 '4 for the
second. B Marsden's predicttons in-
clude minimum separation of the star
from the center of the planet and UT
of occultation by the Teading [rA) and
following (B} edges of the ¢ ring.

Location ;—ﬁ# €A
Mauna Kea T 65, TImIM
Hers tsmong euz

0.
La Plata Q.
Cerrp Tolodo O

R 23, 06 55
123, 06 54 23, 07Maem
i 23, Q7 4§
Although the second star 1s 1.2 magni-
tudes fainter {in the !-band) than SAD
158687, the star occulted on March 10,
it 15 by far the brightest of the 12

predicted to be occulted by the rings
during the next 3 years. Tnis star al-
50 will be occulted by Uranus, ftself,
for about 37 minutes, at the J sta-

tions ltsted. At Herstmonceus, obser-
vations will be somewhat g¢ifficult due
to marntng twilight.

LETTERS
Te the Secretary:

l wish to inform the members of your
association, throuyk you, that the In-
ternationa’ tnlon of Amateur Astrono-
mers will be nolding {ts 4th World
General Assembly 'n Dublin, Ireland in
August, 1973, Both professionalc and
amateurs are invited to attend and
coantribute to the assembly. It is hop-
ed that delegates from national and
regional societies will make represen-
tation. turther Information can be had
by mriting to the Secretary tor the
4th Assembly at 26 Cedarwood Pik. Bal-
Tymun Dublin 13 Ireland. For general
infarmation and unign busipess corre-
spondence one whould contact the Un-

fon's Secretary for the Americas at
135 West 18th Street Hamilton Ontario
L9C46] Carada.

It would be much sppreciated if you
would submit the above as a notice fn
the next issue of your society's pub-
Yication.

Kennedy J. 0'Brien, Jar.
97 watarford Bridge Road
St. John's, Newfoundland
Alf 1C7? Canada

To the Editor:

On October 10 there will be a solar
eclipse that will be widely visible in
e M b Tk, Chaii olierv-
ers may want 1 make timings of the
contacts. Tt might be mentioned that
the obvious method of timing contacts,
namely, by means of a stopwatch, is
not really satisfactory. As I said tn
& previous note (see o.n. 1, 53, #6),
2 better method s that of Minnaert,
which fnvolves making timed measure-
ments of the distance between the
cusps of the notch In the sun's imb.
That method 1s made to order for ama-
teur astronomers, and {1 1% strange
that the method 1s not mentfoned in
other amateur astronomical literature.
It might be a nice thing to mention it
in 0.¥. ayain before the eclipse.

[V

William J. Westbrooke
265 Buckingham Way, #1017
San Francisco, CA 94132

FROM THE PUBI ISHER

For subscription purposes, constder
this to be the second issue of 1977.

o.x. s priced @ $1.00 per issue, or
$4.0C per year (& {ssues} including
first class surface mailing. Air mail
delivery is available at added cost
outside the U.S.A.: add 16¢/year in
Canada and Mexico; add $1.28/year in
Central America, Colombia, Yenezuela,
the Caribbean Islands, Bahamas, Bermu-
da, 5t Pierre and Miguelon; add $1.76
/year in all other countries. Back 1s-
sues, #1 thru #9, are available @ 50¢,
later {ssues @ $1.00.

The foregoing applies only to separate
subscriptions. I27TA membership, sub-
scription 1ncluded, remains B 37,00/
year for residents of North America
{including Mexico) and 3$3.00/year for
others, to cover costs of overseas alr
matl. However, European (exciuding
Spain and Portugal; and U.K. observers
should instead foin J0TA/FS, sending
DM §0.-- to Hans J. Bode, 3000 Hanno-
ver, Bartold-Knaust Str. &, German
Federal Republic. Spanish, Portuguese,
and Latin American occultation obsery-
ers may have free membership in IOTA/
LAS, tncluding occultation Newsietter
en Espahoi, by contacting Sr. Francts-
co Diego 0., Ixpantenco 26-bis, Real
de los Reyes, {oyoacdn, Mexico 21,
D.F., Mexica.

Please address all subscription, back
issue, and [0TA membership requests to
Berton L. Stevens, Jr., 4032 M. Ash-
land Ave., Chicago, L 60613, U.5.A.,
but make checks and money orders pay-
ble to [0TA, or to Internatfonal Oc-
cultation Timing Association.



