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I0TA 1s a dues-supported organization.
With some exceptions noted in the ac-
companyfing article, “IDTA NEWS", ab-

servers will have to join IOTA to re-
celve grazing occultation predictions
on 2 regular basis. Priviieges include
2 subscription to Occultation Newslet-

ter, predictions for various special
occultation events, and various spe-
cial papers, when published, including
a detailed zodiacal double star 1ist,
and an updated version of David Dun-
ham's grazing occultation papers.

I0TA annua) dues are $7 for residents
of the L\.5.A., Canada, and Mexice, and
$9 for others, in U.S. funds.

The other items mentioned are also a-
vailable to non-members: a subscrip-
tion to Occultation Newsletter is
st111 $2 per year, but only thru Vol.
I, Ho. 9, with later fssues priced
higher; for a non-member, reguests for
graze data will be handled at $1.50
per graze; separate copies of the
graze papers will be priced at $2.50.
These prices are applicable towards
I0TA membership, 1f the reguester de-
cides to join. Applications, reguests,
and orders should be directed to the
10TA Secretary [see “IOTA NEWS').

The $9 I0TA membership fncludes over-
seas airmail delivery of Occultation
Newsletter. The basic price of & sep-
arate subscription inciudes first
class surface mafl delivery, with air
mail avatlable at the difference fn
cost to us: 12¢/year in U.5., Canada
and Mexico; 96¢/year in the remzinder
of the Americas; and $1,36/year to all
other countries. A new basic price
will be announced in the next issue.

K. F. D,

ERRATIM

As indicated in handwritten notes in-
cluded with a1l individually mailed
coples of Yol. I, No., 4 sent prior to
the mafling of this fssue, there was
an error in the formula on p. 30; 1t
should read:

¥PS = seconds of arc per mile =
1

1.158 x{ %W—‘:E + cos*D

10TA NEWS
David W. Dunham

An organizing meeting for IOTA was
held in Highland Park, I17incis, dur-
ing July 26th, IOTA now has 79 paid
members. At this point, we decided
that formal incorporation and a con-
stitution would be more trouble than
they're worth; as the arganization
grows, we will reconsider these op-
tions. The follewing officers were es-
tablished: President and Scientific
Mrector, David W, Gunham, 2976 Lin-
wood Ave,, Apt.2, Cincinnati, OH
45208, phone 513,321-5536; Vice Presi-
dent and Publications Chairman, John
U. Phelps, Jr., 8621 W. 167th P1., Or-
tand Park, IL 60462, phene 312,532-
2968; Secretary, Berton L. Stevens,
Jr,, 4032 N, Ashland Ave,, Chicago, IL
60613, phone 312,281-8258; Treasurer
and Occultation Newsletter Editor, H.
F. DaBoll, 6 N 106 white Oak Ln., St,
Charles, IL 60174, phene 312,584-1162.
Al11 charges of address, reguests for
predictfons of grazing occultatfons
{including pred?ction non-receipt com-
plaints and changed coordinates or
travel radii) and other special e-
vents, and requests for I0TA applica-
tion forms, should henceforth be sent
to the IOTA Secretary, Berton Stevens,
Any checks or money orders should be
made payable to IOTA [Ed: If you pre-
fer, you may use elther International
Occultation Timing Association, or Oc-
cuttation Newsletter].

IOTA can best be rum by a group of of-
ficers 1iving in the same metropolitan
area, For fnstance, virtuslly day-to-
day communfcation w1l be necessary
between the secretary and treasurer,
1t would be hard - probably tmpossi-
ble - to find three people in the same
metropol{tan area who were as compe-
tent and willing to do the work of
I0TA as our current vice president,
secretary, and treasurer, I ur'?e an
members t0 give them thelr whole-
hearted support. An additicnal advan-
tage is the proximity to Cincinnati,
so that ali officers’ graze travel ar-
eas overlap. A year from now, we plan
to have more democratic procedures,
and will consider nominations of offi-
cers from other geographical areas,
provided a satisfactory working rele-
tionship with the other IOTA officers
can be established,

1t must be stressed that there contin-
ues to be no charge for occultation
services not provided by [0TA, such as

S5aint Charles, I11inois 60174, U. 5. A,

the Occultation Supplement and detaii-
ed total occultation predictions com-
puted at the U, 5. Naval Cbservatory
and the total and graze (for Eastern
Hemisphere observers) predictions com-
puted at the Royal Greemwich Observa-
tory. Approximate total occuitation
predictions for Morth America {only)
are sti1l available from Nicholas Es-
posito if you send him a self-addres-
sed long envelope and postage (see
*Special Occultation Predictions™, Sky
and Telescope, Jan, 1975, p. 60). See
the section on grazes, p. 42, for more
important {nformation.

Grazing occultation predictions will
continue to be distributed by the com-
puters, all of whom are I0TA members.
Postage for graze predictions is being
paid by the U. S. Naval Observatory
for observers in part of the north-
eastern U, S., the Middle East, and
Hew Zealand, Jan Hers, contrary to
what was said in the Tast issue, is
paying postage for graze predictions
for observers in Australia and south-
ern Africa out of his own pocket, and
says he will continue to do so, re-
gardless of I0TA membership. For this,
he has been qiven honorary IOTA mem-
bership, and will be sent some propor-
tion of the dues paid by any I0TA mem-
bers in the arez he serves. Hans Bode
recently sent a letter to his observ-
ers reiterating the 0.G.0.-¥III obser-
vational criteria for the observers in
Europe (excluding Norway, northern
Sweden, Finland, and northern Russia}
to whom he supplies graze predictions,
so he 1s also an honorary IOTA member.
Depending on finances, Bode says that
& Eurapean version of I0TA may be nec-
cessary in the near future. A European
occultation organization would have
differant needs from [0TA; if such &
group is established, details will be
pubtished here as scon as we learn of
them. Similarly, | doubt that Motonobu
Tonomura would require IOTA wembership
for graze observers in Japan to re-
ceive predictions,

Joseph Senné has sent predictions for
grazes through the end of Septesber to
observers in the Midwest, Hawatf, and
Kanitoba, while Richard Nolthenius has
sent graze data for the rest of 1975
to observers 1n the southwestern U, S,
and Baja Californis. Bob Bailey has
sent predictions through at least Sep-
tember to 1ome non-members in the
south-central U. 5. But ocbservars in
thesa arsas will have to join IOTA, or
possibly make othar arrangements with
thair camputors, 1n order to continve
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to receive graze predictions regular-
1y.

OBSERVATIONS OF OCCULTATIONS
DURING THE MAY 24-25 LUNAR ECLIPSE

David W, Dunham

I must apologize for the delay in dfs-
tribution of predictions for this e-
vent. Due to my move to Cincinnati, I
had many things to do which had to
have precedence over my eclipse work,
Occultation predictions giving the ac-
curate eclipse ctrcumstances had never
been computed befcre (at least, not on
such a scale} and many unexpected com=
puter programming probliems had to be
worked out. The bulk of the detailed
total occultation predictions were
computed only B days before the event,
and were received in St, Charles for
distribution with the Tast fssue the
following Monday. As a result, some
observers, mainly in South America,
Canada (pn?ued by postal strikes),
and #.S. college students with changed
summer addresses, recefved the data
after the eclipse. One of the latter,
R. Nolthenius, did quite well without
the data, by careful use of my star
chart published 1n the May issue of
Sky and Telescope. Detailed predic-
ons of grazes of non-SAC stars suf-
fered the worse delay, being mailed
less than 2% days before the eclipse.
Few of these reached the observers in
time and very few were observed - un-
fortunate considering the darkness of
the eclipse and censequent favorabili-
ty of some of the events, compared
with the one very marginal graze of an
SAD star in the United States, At
teast, the computer programs are now
set up so that predictions for future
eclipses can be mere easily computed
farther in advance; good progress has
been made for the November eclipse.

Since events can be observed at both
the eastern and western limbs of the
moon, timings of lunar eclipse occul-
tations have special value in studying
the moon's shape {specifically, cor-
ractions to the reference sphere used
by Watts for his 1imb data). The ac-
count, OCCULTATIONS DURING TOTALITY on
p. 77 of the August {ssue of Sl% and
Telescope, 1s quite thorough and does
not nees to be repeated here. The
workers at McDonald Observatory re-
corded eclipse occultations photoelec-
trically in two colars, but found the
red trace to be useless due to the
brightness of the eclipsed moon at
those wavelengths, It ts unfortunate
that cloudy skies ruined the occulta-
tion timing plans of many observers in
Latin America, where the eclipsed moon
was high in the sky. The tally of e-
clipse occultation timings given hare
{s similar to the yearly tallies, such
#s the one for 1974 on p. 39, but |
have not tried to assign velues, In
the case of two cbservers with the
seme total, [ have given the lower
rank number to the one who timed the
most rea rances, 1f this 13 known,
Many of chservers listed here are
from an eclipse occultation tally pub-
1ished in letter the Northeast
Flor{ on . Ane
other Florida cbsarver, Tca Campbell,
sew stars to 11th magnitude, but his

short-wave radic failed and he got no
timings, T am a little disappointed at
the total number of occultation time
ings made during the sclipse, espe-
clally tn relation to the number of
photo?raphs taken, most serving no
useful purpose, I realize that many
observers were clouded out, but I wish
that occultation observers would con-
centrate more on occultations during
eclipses; thers are enough others tak-
ing photographs, conducting publfc
viewing, etc. Some, especially those
working two or mare telescopes, were
tble ta do fairly well at both occul-
tations and other projects, such as
photography. Good eclipses visible
from a given place are not very com-
mon, as mentioned in the Future E-
clipse Occultation section,

# indicates that the observations were
made photoefectrically. Under Tele-
scope, the aperture is given, and L
(reflector) or C (Celestron), Another
observer made reference to Margaret
Stewart's timing of a reappearance, 5o
a1l I know is that she made at least
that timing, and probably others
{hence, the"+"}, I thank all observers
who sent me eclipse occultation timing
reports, and give my condelences to
those who were clouded out - they mis-
sed a good eclipse,

Occultations of the May 24-25 eclipse
star field are stil1 happening, and
timings of any of them could be of
value as additional data for a study
of the moon's shape. If conditfions are
very good, timings of non-SA0 stars
not in the USNO total occultatfon pre-
dictions might be timed with the aid
of the chart on p, 31 of the last is-
sue. Since the moon will be waxing,

disappearances will occur on the dark
1imb and accurate predictions will not
be needed, It would be interesting to
campare what can be done when the moon
is crescent with the data obtained
during the eclipse, Since eclipse oc-
cultations were observed only in the
United States, the stars for which ad-
ditional timings would be most valua-
ble are the ones south of -20° 50' and
between 16 01® and 16" 08® (epoch
1950) on the chart, These will be oc-
culted in the Northern Hemisphere for
only a few more months, A preprint of
a paper on Tunar occultations of the
astrophysically fnteresting muitiple
system B Scorpii prepared at USNO was
used to determine the following 1975
dates and times of the May ec]ipse
field passages: Aug. 15, OM-SM U.T.,
moon 61% sunlit, Latin America and
eastern and central North America (the
7.9-mag, star SAD 184141, discovered
to be double during the esclipse, will
be occulted again on Aug, 15 in east-
ern North America, a good opportunity
for photoelectric observers to get
more data about the binary; a dark-
1imb graze of the star will be visible
near the southern 1imit, passing 40
miles north of Dallas, TX; along the
AR-LA border; 40 miles north of Jack-
son, M5; and near Birmingham, AL, At-
1gnta GA, and Columbia, SC; Sept. 11,
7h-1oh U,T., 37% sunlit, New Zealand,
central Pacific, possibly Japan and
Australia; Oct. B, 16h-18h U, T,, 172
anHt, Africa, Europe; and Nov, 5,
3h_gh 4, T., 3% sunlit, central Pacif-
ic. In later months, waning-phase e~
vents will occur and the chart could
be used to predict occultations of
non-SAC stars, but none of the stars
whose occultations were timed during
the May eclipse will be occulted.

1375 MAY 24-25 ECLIPSE OCCULTATION TALLY

Non HMon
Rank Observer Telescope Total R's SAD BD
1 Richard Nolthenius, Dos Cabezos Mtns., AZ  15-cm L 18 7 13 3
2 David Dunham, Redford, TX 25-cm L 17 1M 4 5
3 James Fox, Cottage Grove, MN 25-cm L 15 6 11 2
4 pavid Evans, Mcbonald Observatory, TX# 76=cm L 13 2
§ John Cotton, Dallas, TX 25~0om L 12 4 10 1
6 James Brooks, Chatham, VA 32-om L 10 6 6 3
7 Mickey Schmidt, Ira, TX 7 2 5 ]
8 George Haysler, Austin, TX 32-em L 7
9 Oanny Morrison, Celina, TX 20~cm C [ 3 [ V]
10 Mike Reynolds, Jacksonville, FL 25-om L [
11 Mike Kazmierczak, Jacksonville, FL 4
12 Richard Sweetsir, Jacksonviile, FL 4
13 Joan Dunham, Redford, TX 15-cm L 3 | 1 0
14 Jeff Green, Redford, TX 15-cm L 3 1 1 0
15 Harold Carney, Jacksonville, FL 3
16 Raymond Bryant, Bakersfield, CA 20-cm 3 1 ] 0
17 Lee Heflig, Jacksonville, FL 3
18 Gary Ringler, Claveland, OH Tteom L 2 1 2 0
19 James Yan Muland, San Jose, CA 20-cm L 2 1 1 1}
20 Terry Boone, San Antonio, TX 2 1 0 /]
21 Alvin Flesher, Baltimore, MD V5-cm L 2 1 o o
22 John O11ver, Bronson, FL# mt 2 0 0 O
23 Margaret Stewart, Gold Run, CA 1+ 1o
24 Richard Wilds, Rock Creek, KS 10-cm L 1 ] 1 1
25 David Scott, Panema City, FL ¥mi 1 0 O O
26 Alfred Webber, Chadds Ford, PA 25-m t 1 0 0 0
27 Cratg Conrad, Jacksonville, FL 1
28 MWayne Green, Atlanta, GA 1
29 Pater Reynoids, Jacksonville, FL 1
% s e, ‘
auvghn, Jacksonville,
" ™ ow o



1974 YOTAL QUCULTATION TALLY

David %, Dunham

tions for 1974, in the same format as
the 1973 tally published in the third
issue (p. 22}, has been compiled main-
1y from the forms that were distribu-

The following tally of total occults-

ted with the third issue and sent to

Non
Pank Observer Value Tota! R's 2¢
1 Robert Hays, Jr., Chicago, IL 421.83 220 w0 147
2 N. Wieth-Xnudsen, Tisvildeleje, Denmark 277.99 169 54 113
3 H. F, Cochran, Brownwood, TX 185.46 135 25 85
4 Jan Hers, Randburg, South Africa 149,24 123 13 68
5 Bi11 Fisher, Colfax, €A 145,66 73 36 28
6 H. F. DaBoll, St, Charles, IL 136.57 4 A 50
7 Robert L, Sandy, Kansas City, MO 117.44 69 24 19
8 Richard Nolthenius, Tucson, AZ 100.46 50 25 27
9 Jeohn Korintus, Palm Bay, FL 94,33 58 18 0
10 Nathaniel White, Flagstaff, AZ# B8,00 a8 0 -0
11 Robert Bailey, Houston, TX 84.35 46 19 32
12 Clifford J, Bader, West Chester, PA 83.42 3723 4
13 Guillermo Mallén, MExica City, México 78,44 0 24 -0
14 Douglas Hall, Lefcester, England 75.18 8 10 34
5 Steve Vogt, McDonald Observatory, TX# 70.00 70 0 49
16 Luis Felipe Hurtado, San Fernando, Spain 64.20 a2 1 7
17 David Ounham, Austin, TX 56,29 24 16 n
18 Thomas Whelan, Tikorangi, New Zealand 55,13 41 7 3
19 Alfred C. Webber, Chadds Ford, PA 54,05 48 3 12
20 Robert Germann, Wald, Switzerland 51.13 37 7 D
21 John Africano, McDonald Observatory, TX# 48.00 48 0 34
22 Thomas Campbell, Temple Terrace, FL 47.27 17 15 7
23 José 0sério, Yila Nova De Gaia, Portugal 44,07 36 4 25
24 James H, Fox, Cottage Grove, MN 38.1 27 6 16
25 C1iff Turk, Pinelands, South Africa 37.05 3 3 1
26 P, Darnell, Rodovre, Demmark 37.02 35 1 21
27 Geoffrey Kirby, Weymouth, England 35,11 23 6 7
2B Mickey Schmidt, Ira, TX 34,04 30 2 1
29 Antonio Vazquez, San Fernando, Spain 33.09 23 5 8
30 Harald Marx, Minchingen, W. Germany 33,07 25 4 10
31 James Yan Nuland, San Jose, CA 33,04 29 2 12
32 David Herald, Canberra, Australia .04 27 2 23
33 Keith Horne, San Diego, CA 29,11 17 [ i6
34 B. Soulsby, Canberra, Australia 29.00 29 0 20
35 Klaus Klebert, Fellbach-Schmiden, W. Germany 27.02 25 1 14
36 Lione) E. Hussey, Christchurch, New Zealand 24,09 14 5 9
37 David Evans, McDonald Observatory, TX# 22.00 22 0 15
38 Roy Caputo, Howard Beach, NY 20.0% 10 5 1
39 Joel Dubin, Skokfe, IL 20.04 16 2 10
40 Gary Ferland, McDonald Observatory, TX 20.00 20 0 19
41 George 1. Fortier, Bate d'Urfe, Quebec, Canada 18.04 14 2 12
42 Ronald W, Cross, Christchurch, New Zealand 18,02 16 1 [
43 ¥arl Siemons, Jacksonville, FL 16,07 8 4 2
44 Joseph Zoda, Maple Park, IL 16.05 10 k| 1
45 Richard Wilds, Topeka, KS 14,07 6 4 0
46 Don Stockbauer, Austin, TX 14,07 6 4 4
47 Dantel Green, Boone, NC 14,05 8 3 4
48 Robert Pike, Mississauga, Ontaric, Canada 14.04 10 2 1
49 James E. Brooks, Chatham, VA 13.02 il 1 6
50 Steve Ivara, Whittter, CA 12.00 12 1] 8
51 Tom Moffett, McDonald Observatory, TX# 12,00 12 0 10
52 Bart Benjamin, Pecria, IL 11.02 9 1 ]
53 Michael L. Wilson, Milwaukee, W} 131.00 n 0 10
54 Alyin R, Flesher, Baltimore, MD 10.04 6 2 2
55 Alistar McDonald, Townsvitile, Q., Australia 10,02 8 1 8
56 Hank Geerlof, Calgary, Alberta, Canada 9,02 7 1 0
57 Jean Meeus, Erps-Kwerps, Belgium 9.00 9 -0 -0
58 John A, Church, Princeton Junction, NJ 7.02 5§ 1 4
59 Bruce Blundell, Manhasset, NY 7.02 5 1 3
60 Alain Porter, Marragansett, RI 6.00 6 0 2
61 Joan Dunham, Austin, TX 6.00 6 1] 4
62 Willy Verhaegen, Wetteren, Belgium 5.00 5 [ 1
63 Wayne Clark, St. Louis, MO 5,00 § 0 4
64 William Young, Arlington, VA 4,02 2 0 0
65 Roger Giller, Engadine, N.S.W., Australia 4,00 4 0 o
66 Yictor Slabinski, Arlington, VA 3,00 3 0 1
67 Motonobu Tonomura, Shizuocka, Japan 2.00 2 0 2
68 Willtam Dillon, Springfield, VA 2.00 2 0 1
69 Dan Rugar, Las Yegas, NV 1.00 ! -0 -0
70 Willfam J, Westbrooke, San Francisco, CA 1.00 1 -0 =0
71 Larry Nills, Kansas City, M0 1.00 1 0 1
72 Terry Boone, Los Angeles, TX 1.00 1 0 0
73 Stan Harley, Creedmore, TX 1.00 1 0 |
74 Walter Bures, Omaha, NE 1.00 1 0 1

R/D=3,018)
-0 means unknown)

(# fndicates most or all timings made photoslectrically)

3a

me. This list 1s not as complete as
the one for 1973, Unfortunately. no
Czechoslovak cbservers could be 1ist-
ed, I have reports of their observa-
tions made during the first half of
1974 {they didn't do as well as during
the first part of 1973), but left them
in Texas in my late-May rush to move
te Obla. The Japsnese make abaut b0
occultation timings 4 year, many nf
them photoelectric, but there {s usu-
ally at least a year's delay in re-
perting them, For these reasons, we
will probably postpone future occulta-
ticn tallies so that we can publish a
more compiete picture, perhaps waiting
for the HMNAD observation tape sent to
USNGQ, HMNAO is now including observer
1$7nt1f1cat10n in their observation
files.

The data for the 1974 1ist were key-
punched, and the list produced, by
Richard Nolthenfus in Tucson, Arizona,
usfng a copy of Don Stockbauer's pro-
gram ysed to produce the 1973 list,

Robert Hays, Chicago, makes most of
his observations with a 15-ar reflect-
or, and some with a 12,5-am Celestron,
and not a 20-cm Celestron, as incor-
rectly reported in the write-up about
the 1973 tally.

Keith Horne, using a 10-inch reflector
primarily in San Diego, California,
reports the following annual counts:

Year 1370 1871 1972
Total 19 500 202
R's 3 172 73
Kon-2C 8 38 179

He began observing in late 1970Q. He
had less time for cbserving during the
fall of 1972, when he went to college.
For the same reason, he ranked only
48th in the 1973 1ist, But as far as I
know, his total for the year 1971 is
unsurpassed. 34% may not seem such a
high percentage for R’s until consid-
eration is made of the morning fogs
which frequently blanket the Califor-
nia coast and the fact that many un-
predicted D's of non-SAD stars were
timed. Keith obviously made an all-out
effort in 1971, and his result is not
1ikely to be beaten for a long time.

[Ed: 3 reports were received after the
computer run was made. These have been
tnserted at the appropriate ranking,
without re-computing the R/D ratte.]

FUTURE FIRST MAGNITUDE OCCULTATIONS
David W, Dunham

Using an approximate lunar theory sup-
plied by USNO, Bruce Watson, Gulfport,
MS, has computed & list of Bessellan
elements of all occultations of first
magnitude stars occurring from 1960 to
2025, He used his data to compute the
1960 March 4 occultation of Aldebaran
(the first occultation he observed)
for Washington, DC, and got agreement
to within 2 minutes of HNNAO'S pre-
dictad time. A series of occultations
of Spica f5 now in progress 1n the
Southern Hemisphere; a few occulta-
tions of the star will be visible from
North America next ysar. A ) series
of occultations of Aldebaran will
begin 1n 1978,
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OCCULTATIONS DURING
FUTURE LUNAR ECLIPSES

David W, Dunham

Complete information zbout occulta-
tions during the 1975 November 18-19
total lunar eclipse will be published
in the next (October) issue, and de-
tafled predictions for occultations of
all stars shown in the Paris Astro-
graphic Catalog {to about photographic
magnitude 12) will be distributed to
observers in the favorabie area of
visibility, including Asia {but ex-
cluding Japan and the Philippines),
Europe, Africa, eastern Scuth America,
eastern Canada, and the United States
north and east of Maryland, Send David
Dunham coordinates of your intended
place of observation, if he doesn't
already have them; observations should
be made with the largest available
telescope.

Most of the predictions will be com-
puted during August. Unfortunately,
the moon will be passing through a
relatively star-poor area west of 13
Tauri and south of the Pleiades. No
variable stars are predicted to be oc-
culted, but the 15th-mag, asteroid
1686 De Sitter will be occulted during
totality as seen from part of the
Southern Hemisphere. Z.C. 510, 519,
520, and 528 will be ccculted in the
umbra, as will many SAQ stars with
numbers ranging from 93455 te 93552,

Occultations of the November eclipse
star field are now in progress; tim-
ings would be useful for supplementing
the eclipse observations for studies
of the moon's shape. Some timings were
made on July 5, when occultations by a
17% sunlit waning moon were observed
in the United States. Hopefully, more
were made in Australia and the Far
East on August 2. Other 1575 passages
by the waning moon through the fiel
will occur as follows: August 29, 0"-
ah y,T,, eastern Canada, U.S. north-
east of Pennsylvania, eastern South
America, and western Europe (since the
moon will be 58% suniit, some observ-
ers using large telescopes may be able
to observe reappearances of some non-
SAO stars; predictions for such events
will be available upon request to Dav-
id Dunham); September 25, 7M-11" U.T,,
moon 80% sunlit, North America and the
Pacific; and October 22, about 15h

4. T., 95% sunlit, west Pacific. east
Asia, and Australia. Check your total
occultation predictions, and try to
get some timings, Tom Campbell, Temple
Terrace, Florida, notes that his July
5 timing indicates the position of SAQ
93485 may be in error.

The only umbral lunar eclipses during
the two years foilowing ISTE are small
partials on 1976 May 13, 20" U.T.,
nﬂgnitudc 0.13, and on 1977 April 4,
sMu.T., magnitude 0,20. The best e-
vents winl grazes at the south and
north 1imbs, respectively, but even
so, only occultations of SAQ stars
will be observable (hence, University
of Texas predictions for fainter stars
will be of no use). The next total
lunar eclipse after this year will oc-
cur on 1978 March 24 in Asia and Aus-
tralfa. On 1979 Sept, 6, a total lunar
eclipse will be visible from the Pa-

cific Ocean, including western North
America. However, the next total lunar
eclipse favorably visible throughout
North America, like the one on May
25th, will not occur until 1982 July
6. So when good Tunar eclipses occur
in your area, do your best to get some
useful observations,

See the paper, “Occultations of Bright
Stars by the Eclipsed Moon," by Konnen
and Meeus in the publications list, p.
41,

PLANETARY OCCULTATIONS

A letter from Francisco Diego relates
that he and several other members of
the Sociedad Astronomica de Mexico ob-
served the partial occultation of Mer-
cury on July 7th at the Mexican Na-
tional Observatory at Tonanzintla,
Puebla. Some photographs were obtained
with the l-meter, and other, tele-
scopes. The planet never completely
disappeared. An approximate timing of
last contact was made, as well as tim-
ings of a distinct dimming and subse-
quent brightening of the planet due to
a high lunar mountain, This is the
first observation of a partial occul-
tation of Mercury,

A number of total occultation (con-
tact) timings have been received, and
will be reported later,

Worthwhile events of Mars (August 30)
and Venus {October 2) will be visible
as shown in the maps, which are re-
printed by permission from the Japan-
ese Ephemeris 1975, published by the
Hydrological Department of Japan.
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MORE PUBLISHED PAPERS
ABOUT OCCULTATIONS

Compiled by
David W. Dunham

Reprints of these papers usually are
available from the authors. Sowe auth-
ors have sent me reprints of their
articles. This helps considerably in
preparing these compilations, and I
encourage the practice.

P, Bartholdi, D. W. Dunham, D. S. Ev-
ans, E. C, Silverberg, and J. R. Wi-
ant, "Occultations of the Plefades:

Reappearances Observed photoelec-
trically at McDonald Observatory®,
Astron, J, 80, 449. Twenty-two reap-
pearances were recorded using the
272-cm telescope at a wavelength of
6943 R during the Plefades passages
of 1971 September 10 and November 4,
including 7 non-SAQ stars. A possi-
ble companion of Alcyone was discus-
sed on p. 36 of the last {ssue.

P, Bartholdi, "Photoelectric Observa-
tions of Occultations of the Pleiad-
es and the Incidence of Duplicity in
the cluster”, Astron, J. 80, 445.
Twenty-two disappearances were re-
corded using the 1-m Geneva tele-
scope at Haute Provence Observatory,
France, during a favorable Pleiades

-passage on 1972 March 19. A colla-
tion of all data, spectroscopic and
visual as well as occultation,
shows that some 40%-50% of the
brighter Plefades are double. A com-
parison with the diagnoses of dupli-
city and retation by the Geneva pho-
tometry is almost perfect for dupli-
city and good for rotation.

J. Berezne, M, Combes, R, Laporte, J.
Lecacheux, and L. Vapillon, "The Oc-
cultation of g Scorpif by Jupiter
I11. Discussion of the Photometric
Results”, Astron, & Ast;gggxs. 40,
85, Accurate determination of the
zero level of the stellar flux was
the crucfal measurement. Character-
istic "plateaus” evident in the far
portions of the 1ight curves are
shown to be due to the Jovian at-
mosphere, implying that the inver-
sion method used in analysis of the
Pioneer 10 radio occultation data
needs to be revised.

D. W. Dunham, D. S. Evans, and S. S.
Vogt, “Angular Diameters and Effect-
ive Temperatures of Red Giant Stars
from Lunar Occultations with Spectal
Reference to p Geminorum®, Astron.
J. 80, 45. The observation was made
photoelectrically in two colors with
the McDonald 76-cm telescope. Due to
an error, there was a sensible time
constant in the system, which was
modelied in the analysis to derive a
diameter for u Gem near 07013, The
calibration of effective tempera-
ture for normal M giants needs to be
revised.

J.og. Eitt:r agﬂ-:; I. ?ezvers. “Lunar
cultation ry. 1.%, Ast?mg.

J. Suppl, Series 28, 405. st o
the resuifs of 127 photoelectric
records of 111 stars observed in two
colors at the Erwin N. Fick Observa-
tory, Ames, Iowa, is given, along
with details for two previously un-
published new double stars.

7. L. Elifot, L. J. Wasserman, J. Ve~
verka, C. Sagan, and W, Liller, “O0c-
cultation of & Scorpii by Jupiter V,
T o 373" X aew mahod T5
tron . A new me or
us!m"‘m‘ YeTcolor observations to re-
move noise due to the Jovian limb is
presented, and the corrected occul-
tation curve has been inverted to
obtain an atmospheric refractivity
profile. The proposed nfon to 8
Sco C 1s not seen in the light
curve, placing constraints on its
color. Sharp spikes {n the light



curve are compared with those ob-
served during the occuitation of 8
Sco AB, and a simple model is devel-
oped, The widths of the narrowest
spikes are shown to correspond
ciosely to the angular diameters of
the occulted stars,

J. M. Harwood, R, E. Nather, A. R.
Walker, B. Warner, and P, A, T,
Wild, “Photostectric Observations of
Lunar Dccultations™, Mon, Not. R,
Astr, Soc. 170, 229, Photoelectric
occuTtation data, tncluding 56 tim-
tngs, 5 diameters, and 3 new dou-
bles, are 1tsted. The diameters in-
clude 42 Librae {70022 ¢ Y0003}, SAO
186699 (%0032 t *0008), and 47 Cap-
ricornt (70028 + Y0006). These and
interferometry results show that on-
1y a smail modification needs to be
made to Wesselink's Yp-system sur-
face brightness to {B-¥)y relation-
ship.

J. Hers, “Improved Portable E£lectronic
Clock™, Mon, Not, Astron. Soc. S.
Africa 33, T18. An accurate portable
cYock §5 essential for occultation
field work in areas where reception
of short-wave time signals is5 unre-
1fable, This article tells how an
inexpensive tuning fork clock move-
ment can be used with an earlier e-
lectronic clock design published in
Vol. 33, p. 33, to Erovide pulses
correct to within 031 over several
hours. In a letter, Mr. Hers also
notes that the clock in his recently
purchased Passat automobile keeps a
fairly constant rate of + 0317/day
under a wide range of temperatures.

G« P. Konnen and J. Meeus, “Occulta-
tions of Bright Stars by the Eclips-
ed Moon", J. Brit, Astr. Ass. B5,
17. The authors show that stars
within 1279 of the ecliptic can be
occulted by a part of the moon with-
in the umbra during a lunar ecliipse.

¢ But observers at different latitudes

i on the earth's surface can only see

such occultations for part of thelr

2one. For instance, Regulus, at e-

cliptic latitude + 0946, will never

be occulted in the umbraz as seen
from the north polar regions, and 1is
more favorably observed in the

Southern Hewisphere, Ten other stars

brighter than 4.0-mag. within 1279

of the ecliptic are 1isted, along

with the approximate date the e-

clipse must occur for the star to be

occulted, Series of eclipse occulta-
tions of Requlus, a Librae, g8 Scor-
pit, and & Cancri (brightest Prae-

sepe star) are described. As 1t usu-

&lly seems to work out, all the re-

ally good events took place last

century and won't happen 2gain for a

few centuries. At least, we can look

¢ forward to an occultation of 3,5~

i mag. & Geminorum by & totally e-

! ¢lipsed moon on 1982 January 9.

T. %ori, "Precepts for Personal Equa-
tion and Accidental Error of Visual
Observation of Occultatfon", an ap-
pendix to “Occultatfon Observations
in 1873%, pa rt of raph-
15 %nrﬂ ont, Series of Astronomy
a y Ro. 9, Maritime Safety

ency, Tokyo, Japan, March, 1975,
Almost 500 occultations, including
98 reappesrances, have besn chserved

both visually and photoelectrically
at chservatories of the Hydrooraphic
Department {n Japan for 1954-1973.
The visual timing is recorded with a
tapping key [microswitch} and imk-
writing osctllograph, and the ob-
server classifies his timing as
good, fair, or poor. Comparison
showed that the personal equations
{reaction times) for good timings of
stars brighter than 6th mag. was
0350 + 0310; good timings of stars
fainter than mag. 8.0, 0§50 = 0315;
and poor timings of stars fainter
than mag, 8.0, 131 £ 035, There was
virtually no difference between the
values for disappearance and reap-
pearances in all categories.

L. ¥. Morrison, "Lunar Occultations of
X-Ray Sources", [,A.U. Circ. No,
2731. The range of dates of occulta-
tlons of 6 X-ray sources, including
the Crab and Sco X-1, are listed,
with an offer of detailed predic-
tions.

R. E. Nather, J. Churms, and P. A. T.
Wild, “Occultation Resolution of ¢
Scorpli", Publ, Astron, Soc. Pacific
86, 116, The 1972 July 21 occulta-
Eion was recorded photoelectrically
at Cape Town and at Sutherland,
South Africa. The two observations
showed that the star has a companion
0%49 from the primary in p.a. 268°
with am = 2,2, Combination of this
result with five visual observations
datfng back to 1860 where the com-
panfon was noted and timed indicates
that the orbit has a semi-major axis
of perhaps 0°5 and a period of approx-
imately 300 years. The primary is
also a spectroscopic binary, with a
33-day period.

M. R. Nelson, "The Angular (iameter of
Mu Geminorum", Astrophys. J. 198,
127. The angular diameter of p Gem-
inorum was found to he (0165 x Y0014
from a photoelectric record obtafned
with the 1-m University of I11inois
telescope at Prairie Observatory.

S. T. Ridgway and 0. C. Hells, "Infra-
red Occultation Observatfons™, Bull,
Am, Astron. Soc. 7, 248, Lunar oc-
cuTtations of Tate type stars 11st-
ed in the 2-micron survey and ob-
served at a wavelength of about 10
microns can yield accurate stellar
diameters, An observation of an im-
merston of RY Arietis ylelded a very
noise-free trace showing five fring-
es, This was done in the daytime
with a 54-inch telescope at Kitt
Peak.

Aa. Sandgvist, "Lunar Occultations of
the Galactic Center Region in H I,
OH and H2C0 Lines™, Astron. & Astro-

s. 33, 413, High resolution con-
our maps of the Sgr A complex and
of the + 40 im/sec cloud nearby have
been obtained durtng 11 occultations
of the Galactic center observed with
the 43-meter NRAG radio telescope at
Green Bank, West Yirginia. The main
ak of Sar A has a half-width of

tween 3" and 22, Within a few arc
minutes are 3 secondary components,
one polarized in the continuum at
least 10% in an east-west direction
and a foreground object with respect
to the + 40 lm/sec cloud, whose cen-
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ter is about 2°' from Sqr A, The + 40
km/sec cloud may be a central compo-
nent of the Galactfc nucleus, con-
taining Sgr A, rotating such that,
at a distance of 10 pc from the cen=-
ter, 1t has a rotational velocity
component of 50 km/sec and a flow of
gas and dust ieto the Galactic cen-
ter with a radtal veloctty ot %0
km/sec.

. M. Sipzi and Y. Harada, "Measure-

ment of Double Stars by Occultation
with Small Telescopes”, Report of
Hydrographic Researches No. 9. This
result of photoelectric work done in
Japan was read at the [AU Comm. 26
in Sydney, Aug. 1973. A preprint was
used to include the data in the spe-
cial zodiacal double star list,
There is a discussion of the visual
binary star orbit for ADS 2253 1n
Tight of the occultation data.

. M. Sinzi and H, Suzuki, “"Comparison

of the Lunar Profiles of Watts and
Weimer”, Report of Hydrographic Re-
searches No. 3. This showed that
HeTmer's center deviates 0%39 in
p.a. 336° from Watts’ center, while
their adopted radii of the moon are
practically identical, The discrep-
ancy at the eastern and western
limbs, and at different 1{brations,
are different.

(T. C. Van Flandern), ®The Shrinkfng

G", Newsweek, 41 {1975 July 7}. One
of several popular accounts of re-
sults published in more detail else-
where (see below}.

T. C, Van Flandern, "A Determination

of the Rate of Change of G*, Mon.
Not. R. Astr, Sac. 170, 333. This is
2 continuation of work discussed on
p. 10, issue 1 and p. 25, issue 3.
The_new result is (-65" z 18")/cent-
ur'y2 for the secular acceleration of
the moon's mea?l]nngitude. tmplying
(=8 £ 5) X 107" /year for (/G. There
is a discussion of supporting evi-
dence, including geophysical data
indicating an expanstion of the
earth's radius and generally good a-
greement with recent determinations
of the Hubble constant, which is re-
Tated to {/G. The observed rate is
consistent with the Dirac and Hoyle-
Narlikar cosmologies, and to a les-
ser degree, with the Brans-Dicke
theory.

F. Willey, *"Star-Crossed Yenus", News-

week, 24 (1975 July 21), Jos& L¥pez
Fega, Social Welfare Minister of Ar-
gentina and an astrologer, announced
on the evening of July 7th that Ve-
nus was approachin? Reﬁulus in an
attempt to occult it. "This only oc-
curs every 21,000 years", he said.
Actually, they missed by 04, a not-
very-rare event. L&pez a would
have been more accurate 1f he had
made his statement exactly 16 years
sarlier, when an occultation of the
star by Venus did occur in the East-
ern Hemisphere, Such events are in-
deed rare, tut we're lucky in that
they come in pairs, and there will
be another one next century. Lbpe:z
Rega was racently sent into exile.
Remember the Chiness attrologers who
failad to predict an eclipsa a few
milienia ago?
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OCCULTATIONS OF STARS BY PLANETS
David W, Ounham

The fo)llowing occultations not men-
tioned 1n the last issue are pradicted
to occur during the remainder of 1975:

Yenus will pccult the radio source
4C -06.34 an Kovember 30, visible
throughout the Western Hemispherﬁ at
times ranging from 15k 20M to 150 31M
U.T. The maximum duration of occulta-
tion 1s 7 minutes,

Venus will occult 6,3-mag, 2 Librae
{Z.C. 2060) in southeastern Europe and
northern Africa on December 13. D at
Athens will be at 30 17m U, T, 1in P.A.
59*, with the R four minutes later in
P.A. 339°,

Mars will occult B,9-mag, SAD 77081 1in
western Europe on Decegber 23, D at
Greenwich will be at 57 10M U, T, in
P.A, 239°, with tha R 16 minutes later
in P.A. 117°,

John Van Allen, Santo Dominge, Domini-
can Republic, wrote recently, "Since
mail here is sltow, feel free to phone
collect 1f an event arises unexpected-
ly." Sometimes they do, such as re-
finements to predictions of occulta-
tiens of stars by minor planets. An
extreme case 1s the Eros-x Geminorum
event, which was nailed down only &
hours before 1t occurred, I0TA can't
afford long distance telephone calls
or teleqrams, but we will telephone
abservers such as Mr. Yan Allen if
they are willing to accept collect
calls for “unexpected” events. The
next time you communicate with one of
the IOTA officers, you might mention
if you are willing to accept such col-
lect calls, and we will do it, if the
need arises. If you are willing, you
might also spread the word of “panic®
events to others in your state or ar-
ea, but we do not plan to set up &
formal “telephone tree* due to the
problems that occur when pecple aren’t
home, If we receive a prediction for a
special event more than about ten days
in advance, and can't include ft in
Occultation Newsletter fn time to warn
readers, we w111 make a special mail-
ing to all subscribers in the area of
visibility.

GRAZES AS SPORTING EVENTS
Richard Nolthenius

When I first began observing grazing
occul tations with my high school ast-
ronomy club, grazing appealed to me as
s social event as much as a scientific
one. Most of our favorables seemed to
fall on weskends, and we'd usually
drive out to the Mojave Desert to set
up our graze tina, Afterwards we'd
hold & “pest-graze wrap-up®, then cook
dinnar and cemp out under the clear,
dark skies, The next day might call
for some tocal sight-seeing and ex-
ploration before reluctantly heading
back to Los Angeles.

Durtng these years we found 1% was fun
to consider grazing as mcre a sporting
event than just an expedition to col-
lect rather dry scientific data, and
terminology from the professional

sports crept mors and more into our
graze termminalogy. Thus, January 1st
thru December 3ist wasn't just a year;
it was a “season”, during which ob-
servers were on the "graze circuit®,
the circuit being divided into “home
grazes® (usuzlly sub-marginals which
wouldn't normally warrant an expedi-
tion, but happen to pass thru your
home town) and “away grazes", Major
grazes were always the most fun: we'd
assemble our regular “team®, headed by
“team co-captafns® Bob Fischer and me,
then maybe hold a “fres agent draft®
of the local surrounding suburbs' tal-
ent, At the graze site, some 119ht-du-
ty road would become our *field”. If
there were two different areas of the
prafile needing coverage, we'd go into
our “double-wing offense®. If equip-
ment was short, we might have two ob-
servers at one position “double-team-
ing the 1imb™. A look &t the final
*score” would show the team "shooting
percentage from the field" (number of
timings made divided by total timings
estimated possible. usually about 85%
far us). After the season was over,
you could look back at the team and
individual wen-lost records, winning
and losing streaks, shut-outs, 10-
graze winners, 20-graze winners - may-
be even & 30-graze winner - and make a
comparisen with previous seasons. You
could also see how many grazes your
team put into the *10 highest scoring
grazes™ list {or the “Top Dozen*,
which Dunham has recently compiled),

Bob Fischer, the rest of our team, and
1 are all many years out of high
school, and most of my grazes are now
solo efforts. However, I still find
myself thinking of grazing as a sport,
and 1t sti11 helps to make it more
fun. Who knows? Maybe, years from now,
the all-time leader in career graze
yictories will have his name jmmortal-
ized in the Guinness Sports Record
poox, right alongside Hank Aarcn!

GRAZES OBSERVED IN 1974-5
REPORTED TO 10TA

David W. Dunham

Observers should sti11 send graze ob-
servation reports to me, but predic-
tien requests should be sent to Berton
Stevens, Jr.; see p, 37. If possible,
a copy of the graze report should also
be sent to H. N, Nautical Almanac Of-
fice, Royal Greemwich Observatory,
Herstmonceux Castle, Hailsham, Sussex
BN27 1RP, England; this will save me
some duplication and postage costs,
and speed up the reduction and analy-
sis at HMNAD, Always indicate on your
report to whom copies are being sent.

On p. 28 of the last issue, & fea Of
$1.50 per graze prediction is mention-
ad; this applies only to those who are
not I0TA membars, and only to the da-
tailed "USKO-style INTE® predictions
computed by the various computors (re-
glons where thers 13 no faa due to
postage being paid from other sources
are mentionad on p. 37). Patd 10TA
members receive as many graze predic-
tions as thay want, at no charge per
svent, for a year} ?mﬂctim through
the end of 1976 will be sent o anyone
whe joins during 1975, non-nendar
who pays for five predictions in a

year 15 entitied to IOTA membership
and can receive as many additional
predictions for a year as he wants, &t
no charge,

Observers should start to receive the
computer-produced predicted profiles
{see p. 46) during late August or Sep-
tember. Starting with the predictiens
for the last quarter of 1975, manual-
ly-drawn profiles should no longer be
necessary. Many thanks are in order
for the proffle plotters who drew and
distributed profiles manually during
the last 1] years, Now they can devote
their efforts toward making more ob-
servations, other projects such as
those mentioned in the double star
s:ction on p. 45, or just relax a 1it-
tle.

The prediction for the July 1 graze of
2.C. 29 was very accurate {the posi-
tion source was Z.C.), but the observ-
ers had set up too far south due to a
south shift of the shadow of 112 pre-
dicted by ASK3, which turned out to be
wrong. The star's position in the Yale
catalog was subseguently computed and
"predfcted® that the shadow would have
gone about 078 to the north, in the
opposite direction to the AGK3 predic-
tion! If the calculation had been done
beforehand, we could have deduced cor-
rectly that the Z.C. pesition for the
star, being in the middle, would give
the best prediction. Due to this ex-
perience, | have decided to add anoth-
er service to the star position shift
request quidelines detailed in 0.6.0.-
¥III: If the star's position source is
Z.C. or G,C., #f 1ts declination is
north of -2", and 1f at least 7 sta-
tions are planned for the graze, I
will compute hoth the AGK3 and Yale
shifts for the star upon request of
the expedition leader. As usual, if no
sfgnificant (i.e,, less than 0¥5)

shift is predicted, T won't reply, un-

less the expedition leader sends me a
self-addressed {and stamped, 1f U.S.
stamps are available) card or envel-
ope, in which case, I'11 reply in any
case. Requests should be received at
least two weeks {n advance. 1 would
11ke to turn these shift calculations
over to someone else who has access to
the Yale catalog at a local universi-
ty; anyone who does have such access
should at least try to compute his own
graze shifts. The Yale catalogs are a-
vallable on magnetic tape, and could
be cross-referenced with the USMO's SI
occultation prediction tape to make a
list of current position differences
which could sesily be used to compute
,Eue shifts, as was done for the

K3. Anyone with access to a comput-
er, and with at least a modest pro-
gramming knowledge, 1ncluding tic
tape use, who would be {ateres in
doing this work should comtact me.

Tha nead for a camprehensive and
to-dats “Grazing Occultation Mamws)”
13 becaming critfcal, It will be my
naxt big occultation act, and
thould be resdy sometime this swtwsm,
The comprehensive rodiacal dowble star
catalog work will corsequently be de-
layed, probably until mext year.

Setting predictions for sutmargiaal
grezes hat uswally been 3 3low process
which can involve as many a 7 corsecu-



tive mailings. In several instances,
predictions were not received i{n time,
even when the initial request was made
2 months in advance, There is a way,
described as follows, to speed up the
process and eliminate some of the
mallings. Treat the “graze nearby”
message in the USHNO predictions as an
exact limit-1ine pradictian, Send the
coordinates of a point 1n this line
{either ore point very clese to the
intended gbservation site, ar 2 or 3
points 5o that the true curvature of
the 1imit can be accounted for} to
your computor, and ask him to get pro-
file data for that {or those) point(s)
using ALTERNATIVE TO LIB3 {which spec-
ifles the format for keypunching the
data manually and sending the card to
USNO to compute the profile data). If
you have access to & keypunch machine,
you can punch the card yourself (a
copy of ALTERNATIVE TO LIB3, telling
how, 1s obtainable from me by sending
a stamped, self-addressed envelope)
and send 1t direct to USKD. The pro-
file data they retura refines the pre-
diction (the HEIGHT may be as much as
1), including 1imb cerrections. If
you are not a profile plotter, this
data must be sent to one to finish the
jab, or the profile card data sent to

a computor to produce the profile,
when the profile printing computer
program 1s operational (soon),

The "E* in the % 5p) column tndicates
that the observation was made during a
Junar eclipse; the value {s the per-
cent of the mpon's diameter not in the
umbra {0 for totality). "U* in the CA
column indicates that the vaiue {5 the
percentage distance from the center of
the umbra {0} to its edge (100). For
the qraze of Z 15367, Nolthenius used
2 smaller telescope than I did and hed
somewhat less favorable eclipse condi-
tions, whereas he was able to observe
the graze better than ! did. His 1000-
meter-higher elevatfon above sea level
was probably largely responsible.
“EDDTB4" refers to the non-BD star
which I've assfgned the index number
184 on the eclipse chart in the last
issue. As far as I know, ft is the
faintest predicted graze ever observ-
ed, and using only a 10-cm telescope!”
An unpredicted graze of a non-BD star
was observed during the December 1963
iec1ipse at Wooster, Ohio,

The most successfully-cbserved graze
during the 2nd quarter was the one of
7.C. 755 on April 16, observed by four

Star b4 § #FC

Mo Dy Number Mag Snl CA Locatiom Sta Tm C cm Organizer StwWA b
1974

419 3501 5.3 7- N Kawasaki, Japan § 10 5 Toshio Hirose

9 2% 2290 2.5 28+ 125 Gila Bend, AZ 6 10 9 15 Richard Nolthenius

11 4 0989 6.6 79- N Wimborne, Alberta 2 2 15 John Howell

11 & 0995 4,1 78- 35 Wimborne, Alberta 7 15 9 John Howell ZN186 34
11 20 3045 6.0 36+ S Brisbane, Austrl. 1 B 3 20 Gregg Thompson

1975

319 0633 5.3 32+ 14N Lauderdale L,, FL 8 23 15 Harold Povermire 3N 15 §
& 15 0651 5.9 14+ N Kalzuka, Japan 3 3 5 Toshio Hirose

4 18 206591 8.7 37+ 13N Fellsmere, FL 1 2 6 25 Hareld Povermire

4 2¢ 1320 6.8 60+ 12N Rochester, IL 6 37 8 20 Homer DaBoll 2N 12 68
5 5§ 124101 8,3 30- 2N Cocoa, FL 1 ¢ 32 Robert Wood

5§35 1176 7.4 25+ 7N Inyokern, (A 6 15 6 20 James McMahon 4N 11 62
5 17 108726 8.6 35+ 6N Cullom, IL 3 17 5 20 John Phelps 0 970
519 1528 6.6 58+ 12K Tucson, AL 1 3815 R. Holthenius BN 11 72
520 1655 6.7 70+ 5N Burton, NE 1 1 6 15 Robert Sandy c2s 572
520 1655 6,7 70+ 3N Beason, IL 1 13 20 Homer DaBoll C3N 372
§ 25 215367 9.1 40E 92U Dos Cabezas Mtn,AZ 1 4 4 15 R, Nolthenius 35195 03
5 25 115367 9.1 28E B3U Redford, TX 1 1 2 25 David Dumham 25195 03
§ 25-20°4406 9.5 OF BCU Celina, TX 1 6 20 Danny Morrison

§ 25 EQ0184 11, OE 18U Rock Creek, KS 1 1310 Richard Wilds

6 1 3272 5.8 56- B8N Corkscrew, FL 1 12 8 20 Thomas Campbell  55351-62
6 14 201384 7.4 23+ 4N Carrizo, Al 1 88 15 R, Molthenius 10N 8 73
616 1605 6.2 43+ 4K Trappe, PA 5 14 20 Atfred Webber

6 16 1605 6.2 #3+ 4N Collegeville, PA ¥ 3 7 10 Ciifford Bader N

6 16 1617 8.0 45+ 1N Cedar Rapids, IA ) 2 & 20 Frank Olisen 173
6§16 1617 8,0 45+ ON Grand Ridge, IL 2 3 4 20 Homer DaBoll ClaN 173
6 16 1617 8.0 #5+ -IN Anna, OH 2 1 415 Rick Binzel 073
6 26 3002 6.3 92- S Christchurch, K.Z, 1 0 7 11 Ronald Cross €N179-6
6 30 3455 6.4 63- 1N Maplewood, IN 9 8 8 15 Homer DaBoll 45359-55
7 1 D029 7.2 53- 6N Elkhorn, Wl 4 7 815 Homer DaBoll 15355-48
7 4 0400 B.4 25- 2N Guasti, CA T 19 25 Keith Horne 0-49
7 7 Wercury 0.4 3- 25 Tonantzintla, Mex, 12 15 Francisco Diego

7 14 211360 8.2 30+ 35 Hampshire, IL 1 21 20 Homer DaBoll 2K179 67
718 2310 4,6 81+ S Melfort, Rhodesia & 21 9 13 Arthur Morrisby

719 2457 6.3 88+ S Salisbury, Rhod. 3 10 9 13 Arthur Morrisby

730 0230 7.4 59- 6N Topeka, KS 1 4710 Richard Wilds 2N355-31
730 0230 7.4 59- 5N Spring valley, IL 1 3 4 20 Homer DaBoll 2N356-31
8 3 704069 8.0 21- 2N Lake City, MK 1 55 20 James Fox €0 026
8 3 Z04742 9.3 20- 2N Red Rock, AZ 1 26 15 R, Molthenius 154357 27
8 3 204162 8,3 20- =25 Colfax, CA 1T S 432 Will{am Fisher

8 4 0915 4,7 12- 2S5 woodbine, GA 8479 Michael Reynolds
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expeditions In Texas, reported in the
last {ssue, The most successful expe-
dition during the quarter, and in the
current 11st, is the one for Z.C. 1320
on Apri] 20 organized by DaBoll. They
would have gotten even more timings if
a strong wind hadn't been blowing.
Povermire’s report for Z.(., 633 on
March 19 brings the total for that
graze to 152, only one short of the #4
pesition, The data from Albuquergue
will be valuable for filling in parts
of the profile which were not well-ob-
served 1n Texas or Nevada, but will
probably not put the graze fn the #3
position (see issue #2 for a list of
the dozen best-observed grazes). The
only doubie graze reported was observ-
ed in Canada during 1974 Nov. 4. The
observers didn't have to move between
the grazes, except to stimutate circu-
lation to prevent frostbite.

Besides the two grazes tisted here,
Toshio Hirose, a member of the Japan-
ese "Lunar Occultation Observations
Group", also recently sent reports of
3 grazes observed {n Japan in 1973. On
1973 NHov. 20, 70 timings were made
from 21 stations in the Tokyo area
during a graze of 5.8-mag. 2.C. 1713,

If the 152 south shift predicted by
AGK3 were applied to the prediction
for the graze of Z.(. 1655 on May 20
at Burton, NE, the shift would change
to CION, more in line with what we eax-
pect of the northern Cassini region.

Through Harold Povemmire's efforts, a
graze of 7.2-mag. I 10338 was recorded
on videotape with a Jarge telescope in

Florida on May 19. Even the disappear-

ance of the star's 8,9-mag, secondary
was timed to 0301, As far as 1 know,
this is the first time that wmore than
2 events during a graze have been re-
corded to better than sman tisfng ac-
curacy. It will be interesting to see
Povenmire’s report of the graze. Un-
fortunately, due to classification re-
strictions, the pfctures can't be pub-
T1shed,

Richard Nolthenius may have set a not-
enviable record during the June 14
graze by having to pay over $64 ?er e-
vent to get his car engine rebullit
after it more-or-less disintegrated on
his way home, Brian Cuthbertson com-
plained about the $25 per event (he
got two} he had to pay to replace his
gas tank, damaged when he missed a
driveway while turning around after 2
graze in 1972, Fortunately, he had no
nishap during the graze of Mercpe in
1973 when he timed his record 22 e-
vents, Can anyone beat Molthenius'
cost-per-event record, not counting
the trivial cases where no events are
obtained? | hope not. The only consla-
tion in such cases is that the data 1s
priceless, since no amount of money
can raplaca a lost obsarvation, at
least as long as backwards time travel
is impossible.

[A "stop the presses” note has been
received from 0.N.D. which provided
several additional entries for the
graze 1ist, as well as a comment that
the last entry (Z.C. 915, Reynolds) 1s
the most successful graze in the list,
and fs a new double {see the New Dou-
ble Stars section).]}
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ANOTHER IDEA FOR
OBSERVING REAPPEARANCES

A device for observing reappearances,
depending on principles very similar
to those by Waiter Fellows and Robert
L. Sandy (see Occultation Newsletter
1, 18 and 34) was described in the
Banish journal Nordisk Astronomisk
Tidsskrift (recently Joined with oth-
ers In the common Scandinavian Astro-
nomisk Tidsskrift) as early as N.A.T,

. y the late Danish en-
gineer and amateur astronomer, Arthur
Nielsen, in a small paper called "Et
Enkelt Positions-Okular" (A Simple
Positional Eyepiece"), which, I think,
deserves not to be passed over and
forgotten,

Nielsen applies an eyepiece {even one
of the Huygenian type will do) with a
field great enough for holding the en-
tire lunar disk with abundant free
field around. The major part of the
field s covered with & red translu-
cent screen in the plane of the dia-
phragm, and leaving free only a seg-
ment great enough as to show the iunar
1imb with the lunar disk centered in
the field (mostly covered by the red
screen), even when the moon is at apo-
gee. A "position thread" perpendicular
to the chord separating the segment
and the screen (t, Fig, 1, which, how-
ever, shows also other threads, i1-s,
not applied by Nieisen, but mentioned
beloug. and fixed to the diaphragm,
will show the point of reappearance,
when set upon the proper position an-
gle by rotatfon of the entire eyepiece
around the optical axis. The eyepiece
is equipped with an index pointing to
a position circle (in a plane perpen-
dicular to the optical axis and cen-
tered upon it), the "90°-point" of
which is adjusted by the diurnal mo-
tion of a star aiong the position
thread, 1

In connection with the 92.4-mm reflec-
tor, 1:7.5, which was my main instru-
ment from 1947 to the summer of 1971,
I applied a version of the Nielsenian
device with a diaphragm cut as shown
in Fig. 2, which is to be taken as in
the scale [2.66:1] when to be appiied
to my focal length (698.3 mm). The
center of the large circular cutout is
at the optical axis of the principal
mirror (as deflected by the Newtonian
secondary), while the optical axis of
the eyepiece coincides with the center
of the small circular cutout, i.e.:
the optical axis of the eyepiece is
placed eccentrically with respect to
the optica! exis of the telescope, but
can be rotated parallel to, and around
1t. The large circular cutout i3 cov-
ered, as far as the common chord of
the two circles, by a piece of trans-
lucent red (cell ne) peper (from
the finery of the Christmas tree), and
through the centers of the two circu-
lar cutouts 1s placed a "pointing wi-
crometer wira”, the position angle of
which can be read &t the position cir-

cle of the telescope, Different eye-
pieces can be used in connection with
that "pointing diaphragm”; ordinarily
1 used nothing better than a simple
Keplerian single-lens eyepiece (!!1),
of which the full {1luminated field of
view just coincides with the smal}
circular cutout, thus acting as an or-
dinary diaphragm for that eyepiece,
while almost the entire large cutout
is within the "vignetted penumbraz" of
the field of view, thus (besides the
effect of the red screen) decreasing,
in a most simple manner, the bright-
ness of the 11luminated disk of the
moon, which 1s to be placed concen-
trically within the large circular
cutout. Having previous?y set to the
appropriate position angle, the point-
ing wire and the center of the small
circular cutout indicate where to look
for the reappearing star,

That single lens, with a focal length
of 20 mm, gave 35X with my ¢1d objec~
tive mirror. For ordinary disappear-
ances at the dark 1imb (where the red
screen is sti1l useful) I used a high-
er power (70X) eyepiece, of more deli-
cate construction, For occultations at
the bright 1imb, and for reappearances
near full moon, I used 175X {except
for events near the horizon, when I
was content with 70X), utilising axis
[Watts] angle and lunar map (a most
successful technique, which I learned
from the mimeographed papers by Dr.
Dunham). When using the higher powers,
1 couldn't see the entire large circu~
lar cutout, but still used the entire
arrangement (which in my Danish I am
calling what in English might be
translated as: “my lunar oc(c)ulta-
tion-lar*), as in addition to The ad-
vantage of the red screen, ! found it
useful for restricting the area in
which to search for faint stars about
to diseppear,

With the 305-mm reflector 1:6, which
has been my main instrument since the
surmer of 1971, I have returned to an
arrangement more 1ike the original
Nielsenian, but with other details be-
cause the image formation by such &
focal ratio will not be satisfactory
over a field scarcely supassing the
lunar disk, The diaphragm (19 mm - e-
ven surpassing the moon a little at
perigeeg of my “weakest” eyepiece for
that instrument (25 mm, 72X), is e~
quipped with a thread system as shown
in full in Fig, 1. Besides the “t-
thread*, it includes the perpendicu-
larly arranged "{i-threads™, with known
intervals {about 6°). The red translu-
cent screen can be inserted or removed
through a siit perpendicular to the
optical axis, and must thus be a lit-
tle out of the focal plane to keep
free of the threads, but that doesn't
matter. With the red screen removed,

and the t-thread in position angle ze-
ro, the thread system can be applied
to observing position differences by
transits over the t-thread, and esti-
mating declination differences by the
{-threads. With the screen inserted
and applied simply according to Niel-
sen, the reappearance would take place
very near to the edge of the field,
but you can displace it by any frac-
tion of an “{-interval® wanted (mostly
0.8 "i-interval® = about 5') towards
the center of the field and the edge
of the red screen, by displacing any
lunar feature at any intersection of
an "{-thread" and the “t-thread” by
the corresponding fraction of the “i-
interval® along the “t-thread”.

In cases where higher magnificatfons
are required, as described above
(180X, occultations at the bright 1imb
at “reasonable” altitudes, - 136X, oc-
cultations near fuil moon or bright-
1imb occultations at low altitudes),
the corresponding eyepieces are only
applicabie with my filar micrometer,
which is then applied with half of its
field covered with a removable red
screen (inserted by the eyepiece hold-
er, fixed by friction, - and separated
from the threads by the diaphragm!!!).

A few more remarks:

A further accommodation is afforded by
the "i-threads" when the dark 1imb is
visible: the point of reappearance is
more agreeably defined as that where
the tangent of the 1imb is parallel to
the "i-threads" instead of being near
the intersection with the "t-thread".

When the moon is so little sunlit that
the dark limb disappears in twilight
approaching daylight, it is preferable
to work with the red screen removed.

The 92.4-mm reflector with fts observ-
ing arrangement, and upon the same
mounting as the 305-mm, is still ap-
plied for the “"easiest” occultations
(with the highest observability code)
aiternately with the larger one, when
the sequence of occultations runs with
very short intervals, as either tele-
scope can be set upon the proper posi-
tion angie in advance.

To be seen clearly at these low magni-
fications, the threads must not be too
fine. They are most easily made of the
single fibres cbtained by unravelling
sflk threads, which I steal from my
wife's sewing materials.

Dr. N. P. Wieth-Knudsen
p.t. «Dorthens Huus"
Margot Tasweg 19
Tisvildelunde pr.
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NEW DOUBLE STARS
David W. Dunham

The table lists additions and correc-
tions to the special double star list
of 1974 May 9 not listed in previous
issue: Most components indicated were
discovered with high-speed photoelec-
tric recordings of occultations, and
most of these were taken from a list
of SAD numbers and comments supplied
by Nathanfel White at Lowell Observa-
tory, Flagstaff, Arizena, Since no de-
tails were supplied, I have only given
the combined magnitude in the MG! col-
umn, Dates were inferred mainly from
comparison with observations made at
McDonald Observatery, which showed no
indication of duplicity for some of
[r. White's suspected doubles. Simi-
larly, he observed the SAQ 77606 event
discavered to be possibly double at
McDonald, and menttoned no evidence of
this, However, since only 15 or 235 of
data 1s recorded per event at both ob-
servatories, 1t 1s possible that com-
ponents ohserved at one would be mis-
ted at the other, Detailed comparison
of common records could resolve some
of the guestionable duplicities,

The 8D numbers of non-SAC stars dis-
covered to be double are given at the
end of the list,

SAD 184141, the brightest star occult-
ed in the United States during the May
eclipse, was first noticed to be dou-
ble by the author at Redford, Texas,
where the disappearance occurred one
minute before it happened at McDonald
Observatory. The separation and p.2.

are not well determined, since the
p.a. of disappearance differed by only
18° at Mclionald and Bronson, Florida.
As mentioned 1n the article about the
eclipse, the star will be acculted a-
gain on August 15, at & much more
southerly p.s. which should be favora-
ble for observing the secondary and
improving the duplicity information,

SAD 184336, o Scorpiil, 1s discussed
more {n Nather et al's article ab-
stracted in the publications list, p.
41, The star {s a one-line spectro-
scopic binary, so that the close
spectroscopic companion must be faint-
er than mag. 5.3,

Two stars whose duplicity was noticed
during occultations are 7.C, 2172, ob-
served photoelectrically by Dr. White
to have a vector separation of 0:005,
and visually by David Herald in Aus-
tralia, who noted guick step events
during a graze of Z.C. 2267 on March
3. Spectroscopic and parallax data in-
dicate orbit radfi of 0V1 and 070002,
respectively, so the occultation re-
sults indicate possible errors in
these data, or, less 1lkely, third
components,

The preliminary version of the list of
visual doubles 1n the zodiac, prepared
with computer programs which matched
the USNO SZ-data with the Lick Observ-
atory IDS (Index to Double Stars) cat-
aleg, done mainly by Don Stockbauer,
was completed 1n early June amd copies
were sent to the graze prediction com-
putors. It contains nearly 2000 en-
tries; checking the data, converting
the specfal 1ist to the same format,
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and adding other data, such as spec-
troscopic binarfes not 1isted in Bat-
ten's orbit cataiog, wi!l take longer
than expected. Since my job at Cincin-
nati does not fnvolve occultations,
and ! have other tasks to do relating
to my Ph, D. dissertation on the mo-
tions of the satellites of Uranus
{NASA wants to launch a Mariner space-
craft to Jupiter and Uranus 1n 1979},
1 will need help in order to have any
*final" comprehensive zodiacal double
star 11st ready for 10TA to publish e~
ven sometime early in 1976, Another
preject which could use a 1ittle out-
side labor fs the fndex of photoelec-
tric occultation observations mention-
ed In 0.6.0.-VIII, Mainly, volunteers
are sought to keypunch data; anyone
with a 11ttle typing experience who
could use a keypunch machine after
hours at their place of work or at a
sympathetic local data processing fimm
could help. Others who could gafn ac-
cess to large astronomical libraries
at loca) universities could do other
jobs tooking up and checking certain
data, One job could be done easily by
someone in the southwestern United
States (the closer to Arizona, the
better) with detajled USND predictions
for his site for 1974 and 1975 (pre-
ferably with O-code 3 or lower). Best
of all would be some fairly local help
where, for instance, small computing
jobs which would take too long to ex-
plain, or involve bulky data difficult
to send by mail, could be done in or
near Cincinnati. Another useful pro-
ject would be the preparatfon of a set
of variable star data, which could be
used to predict the approximate magni-
tudes, at given times, for zodiacal

Lvariables.

NEW ZODIACAL SPECIAL DOUBLE STARS, 1975 AUGUST 3

SAO or
BE Z.C. M N MG} MAGZ SEP

76613 0664 P K 5.4
77532 P KB8,3
77556 0876 P K 8.2
77606 P K 9.0 10.3 0.027 59
77614 P K 8.2 1974 Mar,
77911 0916 G v 5,5 5,5 0.02 178
92859 P K81
93284 0455 T K 6,8 6.8 0.03 299
93560 PKB8.4
96058 1034 P K 7,9
96791 PK7.9
96794 P L 8.
97106 P K 8.6
97207 P K 8.7 1975 Feb.
97223 PYB8.4 12.6 19,0 262 1975 Feb,
97483 6T8.0 8801 75 9.610,0
97653 1238 P U 6.1
97913 1281 T X 7.2 7.2 0.1 60
98146 P K 8.0 1975 Feb,
98178 P K 8.0
98696 1425 P X 7.7 7.7 0.006
128380 TV 8.9 9.00,44 229
130848 1713 X 5.8
13 713 P X S,
138613 G X 8,2 8502 219 1968 MNov.
138692 P V¥ 9.510,1 .318 124 1975 Ma
159317 2214 T ¥ 7.0 7.0 0,03 60 8.5
4717 3200 P 7 7.0 8.8 0,02 90 7.5
183445 PY 8.7 9.0,054 128
184141 PYB8,3 9,2.076 150
184336 2349 P £ 3.3 5.3+ ,0005
186578 P ¥ 10.0 10.3 .030 QBd from the SA0 1973 Oct.
remove e 3
186715 This star should be A note in Yale Vol.
417%1640 p ¥ 9.511,2 ,218 238
~20%4410 T x 10.5 11,3 0,5 321
-21*4282 TX9,910,81.3 3

PA MAG3 SEP3 PA3 DATE, DISCOVERER, NOTES
1974 Feb, 2, M. White, Flagstaff, AZ

1974 Mar. 30, N. White, Flagstaff, AZ
1974 Mar. 30, N. White, Flagstaff, AZ
1974 Mar, 30, G, Ferland, McDonald Observatory, TX

30, N. White, Flagstaff, AZ

1975 Aug. 4, M. Reynolds & H. Povermire, Woodbine, GA
1975 Jan. 21, N, White, Flagstaff, AZ
1975 Aug. 1, D. Dunham, Cincinnati, OH
1975 Feb. 19, K. White, Flagstaff, AZ
1975 Feb. 22, N. White, Flagstaff, AZ

1975 March, N, White, Flagstaff, AZ
1975 March, N. White, Flagstaff, AZ
1974 May 25, N, White, Flagstaff, AZ

23, N, White, Flagstaff, AZ
23, N, White, Flagstaff, AZ (2nd*; ADS 6349)

5] 1974 Sept, 12, S. Hale, Tucson, AZ {2nd*; ADS 6519)

1574 Feb, 6, N. White, Flagstaff, AZ
1875 May 17, L, Nadeau, E. Bostan, MA

24, N. White, Flagstaff, AZ

1975 April 20, N. White, Flagstaff, A2
1971 May 3, C, Morbey, Victoria, British Columbia
1975 June 3, R, Nolthenius, Tucson, AZ

1974 Jdan., N, White, Flagstaff, Al
1974 July, N. White, Flagstaff, AZ

16, H. Povemnire, Indian Town, FL

21, J. Africano, McDonald Observatory, TX

11,1 281 1975 July 18, W. Fisher, Colfax, CA (2nd*; ADS 96R1)

©.} 129 1972 Oct, 18, C. Morbey, Victoria, B.C. (2nd*; Ird® visual)
1972 July 20, R. Nather, Sutherland, South Africa
1975 May 25, D, Evans, McD, Ohs,, TX and J. Qliver, Bronson, FL

5.5 0.49 268 1972 Juiy 2}, R, Mather, Sutherland, South Africa

3, R, Nather, Sutherland, South Africa

it 15 the same as SAD 1BG7I7 - 7.0. /661,

14 confirms this equality.

1975 May 16, J. Africano, McDonald Observatory, TX
1975 May 25, 1, funham, Redford, 1X
1975 May 25, R. Molthenius, Dos Cabezas Mountains, Al
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THE AUTOMATIC COMPUTER LUNAR
PROFILE PLOTTING PROGRAM (ACLPPP)

Berton Stevens, Jr.
1. Gbjectives of program,

The ACLPPP is meant to be the final
step 1n automating graze predictions,
It also for the first time incorpor-
ates a large amount of Cassini data
and other corrections into the final
profiles, Manual plotters either did
not have the data, or often neglected
them or applied them incorrectly.

A final version of the ACLPPP will
probably be released in about a year,
allowing us to incorporate any sugges-
tions that you may bring to our atten-
tion, and to add a few minor features
not currently available, Most observ-
ers probably won't receive ACLPPP-pro-
duced profiles before September.

2. General comments on the profiles.

The profiles from the ACLPPP are for
the point on the Timft closest to the
observer. The Watts angle of central
graze, position angle of the graze,
and cusp angle are all shifted from
the longitude and latitude printed on
the profite to the latitude and longi-
tude of the closest point in the lim-
it. The time of central graze is not
shifted, and should not be used for
precise timing,

The horizontal spacing 1s designed for
10 characters per inch, and one inch
corresponds to one degree of Watts an-
gle. The vertical spacing is 6 lines
per inch, Nine 1ines (1.5 inches) is
the basic "unit distance", correspond-
ing to up to 16 miles on the Earth's
surface (though it will usually be !}
or 2 miles},

3. Description of Computer-generated
profiles.

The ALCPPP was designed to make the
profiles self-explanatory, buta des-
criptfon of the profile plot is in or-
der.

The first two 11nes are the scale of
the Watts angle. The scale is one de-
gree of Watts angle per inch (ten spa-
ces). The values are printed in one
degree intervals from the central
graze point.

The next line indicates the time from

central graze in one minute intervals.
Vertical bars (“I") are generated for

each minute through the plot. Negative
indicates “before” and positive "aft-

er" central graze.

Horizontal bars are generated every 9
Vines from the “PREDICTED LIMIT™. The
mmber of miles from the Timit is in-
dicated on the right hand side of the
tot. The number of seconds of arc
lunar graze height) {s Indicated on
the left stde, In either case, & nega-
tive value is south of the limit, and
a positive value fs north of the lim-
1t, [Note added by D. Dunham: It must
be stressed that, due to prediction
uncertainties, expeditions involving 2
or more statfons should spread out
vertically st least 170 of lunar graze

height (which is alweys more than a
mile distance perpendicular to the
1imit), no matter how narrow the pre-
dicted myltiple events rance might be]

The central graze 1ine is marked with

"CENTRAL GRAZE" vertically in place of
the vertical bar ("I"} on the central

graze line,

The plot initially looks very bewild-
ering until you draw 1ines through the
various points on the plot, It will
then lock 11ke any normal prefile ex=-
cept that it is even more exaggerated
than the manual profile in the verti-
cal direction,

The following symbols are used in the
plot:

The grid:
I = vertical bar
= = horizontal bar
+ = intersectfon of vertical and
horizontal bars

The 1imbs and terminators:

p = dark 1imb of moon

B = bright 1imb of meoon

T = terminator

W = "worst" terminator, and mean
1imb arc where two-mile-high
mountain peaks can be sunlit. A-
reas enclosed by W's will usual-
1y be sunlit at the south 1imb,
where where high mountains are
common, and will usually be dark
at the relatively smooth north
1imb. T's and W's betow the mean
1imb are important and only have
significance when the moon is
more than 50% suniit,

Actual 1imb points:
* = "good" 1imb correction, typical-
1y £ 0415
1 = “fair* 1imb correction, typical-
ly £ 023
= meaningless 1imb correction, us-
ually in the Cassint region
= "good® 1imb correction from ob-
served data, typicaliy = Ol4
1imb correction from ob-
served data, typicaily = 1.0
= “good" 1imb correction with an
empirical correction applied
= "fair® Jimb correction with an
empirical carrection applied
= “meaningless® timb correction
plus an empirical correctton
P = shifted actual 1imb of primary
star of a multiple star
S = shifted actual 1imb of secondary
star of a multiple star
shifted actual limb of tertiary
star of a multiple star

-4 on o F- (#) v ]
L]
_§.
i

=
a

It is recommended that the following
groups be connected together. A dif-
ferent color pen for each group makes
the profile nore easily readable:

B and T {encloses bright area of
mOON

D {encloses mean 1imbd)

W {encioses arsa between bright a-
rea and worst terminator whers sunlit
peaks may exfist)

*.1,2,3,4,5,6.7 (enclioses the actual
limb for mean star position)

P {encloses the actual 1imb for pri-
mary of a star not at mean position)

S (encloses the actual 1imb for a
secondary of a star)

R (encloses the actual 1imb for a
tertiary of a star})

After the profile is printed, other
information of use is printed.

The date and time of central graze at
the standard longftude and Tatitude is
printed along with the Tupar libra-
tions fn Jatitude and longitude.

The star number in the Z or ZC catalog
is printed with the version of USKD's

prof{le prediction program which gen-

erated the plot data.

The type of 1imit along with the VPC
(vertical profile correction) is
printed as is the Watts angle of cen-
tral graze at the point on the limit
closest to the observer. The graze
height from USHO and the cusp angle at
the closest point 1s printed. HPS and
¥PS (the horfzontal and vertical pro-
file scale respectively) are printed,
as is the distance to the closest
point on the 1imit. The computor's
name is indicated by the heading
“pLOTTED BY™. The observer is indicat-
ed by "PROFILE FOR", which gives the
observer's name, city, and state.

The empirical corrections applied are
indicated, according to the notes from
DHD (= D. W. Ounham) of the dates
specified. The date and star number
that observed data is taken from is
printed, mostly for reference and in
case the star position is 1in error.
These data are usually, but not al-
ways, from observations of Cassini-re-
gion grazes, although the word CASSINL
is always printed.

If the star is multiple, the type
{double, triple...) is printed with
the double star code, If the code is
H,I,4,0,G, or R, then the primary star
is not at the position used to compute
the graze, and non-zero values appear
for the shift of the primary. Any oth-
er code causes the shift to be 0.0 for
the primary, since it is at the pesi-
tion used to compute the graze limit.

The magnitude, separation, position
angle, the vertical and hor{zontal
shift in the profile for each compo-
nent are listed, For the vertical
shift, the shift 1n seconds of arc,
and in miles, are printed, and for the
horizontal shift, the shift is in sec-
onds of time, The program also prists
out the 1imit for each component that
doesn't fall on the predicted limit,
Each 1imit is indicated on the far
right hand side of the piot and by a
short horizontal bar on each side of
the plot on the same 1ine.

4, Final comments.

The program will standardize the qual-
1ty of profile plots and make & wedlth
of information available without in-
crnnn? the workload, and 1n fact, e-
Timinating all the work of mamual pro-
file plotting,

1f you have any comments, or spot amy
errvors, please inform me. My address
and phone are listed on p, 37, For e
wergency assistance, in the evening,
you might aliso need this number:
312,477-6006,
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