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GRAZING OCCULTATION TRACKS IN THE 1975
OBSERVER'S HANDEQOKX

Jue to an unfortunate error at the
printer's, the maps of the grazing oc-
cultation tracks for 1975 were not in-
cluded in the 197% Opgerver's Hand-
beok; the maps which appear are actu-
ally those for 1974, We hope to pub-
lish the correct maps in the February
Journal of the Royal Astronomical So-
cieg* of Canada, and to send the maps
to all interested observers. These
maps will be available early in the
new year; please write to me if you
would Tike a copy.

John R. Percy

Editor: Observer's Handbook
R. A, 5. C.

252 College Street

Toronto MST 1R7, Canada

ERROR IN PARTIAL
OCCULTATION PREDICTIONS

David W. Dunham

Several partial occultations of plan-
ets by the moon have been observed us-
ing predictions computed with my com-
puter program, establishing the accur-
acy of most of the computed data. How-
ever, during preparations for the par-
tial occultation of Mercury in Octo-
ber, I discovered that one of the in-
terpolated points was about 3 miles in
error. Observers should watch for pos-
sible similar errors by plotting at
least four points; if a straight line
or gentle curve can be drawn through
them, they should be accurate enough
for prediction purpeses. If not, check
for plotting errors. If one point is
still out of 1ine, plot two or three
of the uninterpolated points, which
should be accurate. The error is rare
and seems to be due mainly to the in-
terpotation procedure. Unfortunately,
I will not have time to track down and
correct this error during the next few
months, The interpoiation procedure
for the calculation of occultation
limits for stars is slightly improved
so that the error probably does not
occur with them.

January, 1875

DaBoll at 6 N 106 White Qak Lane, 5t.

OCCULTATIONS OF STARS BY (433} EROS
David W. Dunham

£ map showing Brian Marsden's predic-
tion for the path of the occultation
of Kappa Geminorum by Eros across
southern Quebec, the northern tip of
New Hampshire, and southern Maine is
shown on p. 9 of the January issue of
Sky and Telescope. Another prediction
was computed recently by Paul Herget
at the Minor Planet Center at Cincin-
nati Observatory. According to Herget,
the path is considerably farther
southwest, passing near Ottawa, Ontar-
io; Massena, New York; Rutland, Ver-
mont; and about halfway between Boston
and Providence, Rhode Island. Due to
the prediction uncertainties, it seems
that the approximately 15-mile-wide
path could cross any part of New Eng-
Tand, northern and eastern New York,
southern Quebec, easternmost Ontario,
Bermuda, any of the Caribbean islands
south and east of the Virgin Islands,
eastern Venezuela, etc, Thomas VYan
Flandern at U.S.N.0. will compute an-
other prediction., Early in January,
the predictions should be reconciled
downt to a 150-mile-wide corridor.
Then, word will be disseminated to all
known observers in the areas mentioned
above and it should be feasible to co-
ordinate observations along parallel
tracks separated by 5 km, as described
in the last issue.

Two regional coordinators are working
through the A.A.¥.5.0. to help plan
observations in their areas. They are
George L. Fortier, M.D., 63 Devon Rd.,
Baie d'Urfe, Quebec H9X 2W7, phone
514, 457-3533, and Alain C. Porter, 10
Sea Lea Dr., Narragansett, Rhode Is-
land 02882, phone 401, 783-2336. The
A.L.P.0O. Minor Pianet Bulletin 2, p.
23 gives John cock, ountain
St., Montreal, Quebec H3G 127, phone
514, B44-1694, as a coordinator for
Quebec, but since he and Fortier are
both members of the Montreal Centre of
the R.A.S,C., they are presumably com-
municating with each other. Dr. Edwin
B. Weston, 80 Dak St., Lexington, Mas-
sachusetts 02173, phone 617, 862-6148
or B61-4040, is familiar with astro-
nomical resources in Maine and New
Hampshire and is trying to encourage
observations there. Local coordinators
might include Prof. Paul Marmet, De-
partement de Physfque, Universite
Laval, Cite Universitaire, Quebec 10,
Quebec (a telephone number is not han-
dy, but the phone for Gaetan Chevalier,
another Quebec City R.A.S.C. member,
is 418, 524-6918) and Dennis di Cicco,

Charles, Illinois 60174 U. S. A.
94 Pierce Rd., Watertown, Mass. 02172,
phone 617, 926-2678 or 864-7360. In
order to catch the event, it will be
necessary to have observers at roughly
even intervals across the whole region
of uncertainty. Observers are there-
fore urged to contact the above to co-
ordinate plans.

Bue to the relatively low altitude and
bright moonlight, naked-eye observa-
tions will not be sufficient; at least
small binoculars or opera glasses
which can be firmiy held against a
post or other solid object will be
needed to make reliable ohservations.
Binoculars and opera glasses are com-
mon enough that appeals to the public
for observations, via newspapers and
television, could be quite productive.
Br. Clark R. Chapman, Planetary Sci-
ence Institute, 252 W. Ina Rd., Suite
D, Tucson, Arizona B5704, phane 602,
297-1176 or 297-4377, is preparing a
suitable press release which will be
distributed when the area to be cover-
ed is established. Local and regional
coordinators can collect observations,
and are encouraged to do so for obser-
vations by the general public, which
will be more likely to respond if they
can report with a free telephone call
than by any other means. A1l reports
should eventually reach Sky and Tele-
scope, 49-50-51 Bay State ﬁa,, Cam-

ridge, Mass. 02138, phone 617, 864-
7360. It should be stressed that nega-
tive as well as positive observations
are wanted. The observina period for
observers in eastern Canada to New
England should be from 7:17 to 7:22
p.m. Eastern Standard Time on Thursday
evening, Jan. 23rd. If Eros is visible
in your telescope, start recording
when the objects coalesce and stop
when Eros is separated from the star
again.

Dr. Seville Chapman, 94 Harper Rd.,
Buffalo, N.Y. 14226, phone 716, 838-
1999, has designed and constructed
rather inexpensive equipment which can
record the Kappa Geminorum occultation
to better than 0501. The crucial item
in this design is a United Technology
PIN 20P photodiode, available for
$9.65 from [rondequoit Industries, P.
0. Box 7637, Rochester, N.Y. 14622,
phone 716, 584-6257. Also needed is a
field effect transistor operational
amplifier; Dr, Chapman used an $18
Burr Brown 3522, but he says that a
cheaper Fairchild type 740 could also
be used. Some 22-Megohm (or greater)
feedback resistors (cost about 10¢ a-
piece} and two 9-volt transistor radio
batteries are also needed. The output
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could be recorded with a good-guality
tape recorder, or (more likely; could
te connected to a valtage-controiled
nscillator connected to a small loud
speaker (a small cassette tape record-
er could record the resultant signal;
WWY or CHU should also be recorded}.
Copies of plans to build the setup are
available from Seville Chapman, {lark
Chapman, me, and probably the regional
cnordinators listed above (they have
been sent copies). The design is rath-
er simple, so any amateur with a 1it-
tle knowledge of electronics, able to
buy the parts, and with a suitable
telescope and recorder, who is plan-
ning to attempt the occultation of
Kappa Geminorum is encouraged to do so
photoelectrically. With enough advance
notice, Seville Chapman has also ex-
pressed a willingness to loan his pro-
totype te a responsible amateur plan-
ning observations from a location
within the predicted occultation zone
with a 6-inch (or larger) telescope
with drive. Dr. Chapman says that the
squipment can be used with a smail
telescope, or even with a telescope
finder {so the main telescope can be
used for guiding; care must be taken
to keep the star's light centered on
the sensitive part of the photodiode,
which is only about one square milli-
meter) or half of a firmly mounted
pair of bingculars (the other half

PLANETARY OCCULTATIONS
Conducted by Mike Reynolds
Recent Observations

17 July 1974 - Occultation of Venus by
2 6% sunlit moon. Another report has
been received concerning the total oc-
cultation of Venus (See Vol I, No. 2
for earlier reports). L. Nadeau, Bos-
ton, MA, reports that he easily ob-
served Venus disappear and reappear
with the naked eye, from Washington,
oC.

12 October 1974 - Occultation of mag-
nitude 6.40 star 84 B. Cancri (2.C.
1281) by the 12th magnitude minor
planet (129} Antigone. In view of Da-
vid Dunham's note, in this issue, to
the effect that probably over 100 ob-
servers were involved, it would seem
gratuitous to mention the few names
that have come to my attention.

16 October 1974 - Occultation of Mer-
cury by a 2% suniit moon. The diffi-
cult observation of this daylight oc-
cultation of Mercury was attempted by
several observers. R. Nolthenius and
S. Hale, Tucson, AZ, observed the to-
tal occultation from Tucson. Noltheni-
us reports: "The sight was rather im-
pressive; the moon was a razor-thin,
very pale arc extending about 150°,
while Mercury could be seen zs a
small, bright 20% crescent, 9" in
diameter, near the north cusp of the
moon."” They recorded timings of 1st
and 2nd contacts. D. Dunham, Austin,
TX, reported on Texas observers at-
tempting the event. G. Haysler at-
tempted to observe a shallow partial
occultation from the University of
Texas, but heat from surrounding
buildings prevented observations. W.

used for visual guiding). Field-test-
ing the equipment on Kappa Geminorum
before the night of the event will be
a virtual necessity for success. Un-
fortunately, time is very short; any-
one interested in building the equip-
ment should request plans and parts by
telephone. The United Techrnology pho-
todiode might also be available from
distributors in Toronto, Montreal,
Boston, or New York City. The equip-
ment could also be used to obtain pho-
toelectric records of Tunar occulta-
tions, especially with larger {to get
fainter stars) amateur telescopes.

With a horizontal parallax of about
one minute of arc, it would be remark-
able if Kappa Geminorum were to be the
only star to be occulted as seen from
the earth's surface as Eros careens a-
cross the January sky. Judging from
the chart on p. 9 of the January issue
of Sky and Telescope, it appears that
severa] close approaches to fainter
stars might produce occultations some-
where. These will occur at the fpllow-
ing univerial Time dateﬁ and hpurs:
Jan. 21"; Jdan. 7, 16", 8, 8"; 10,
13N 12, 118, 13, 16.5P and'17.5h; 15,
sh; 18, 190 22, 3h; 22, €M and 18N
26, 8 and 12h; 28, 22h; 29, 2h; 31,
40 and 10M; and Feb.1, 3". The stars
involved will be obvious from consult-

fichhorn and others attempted the
graze near San Angelo, TX, but failed
to see anything. J. Vander Stucken ob-
served the event in Sonora, TX. Dunham
reports that his group, which consist-
ed of J. Dunham, C. Smith, D. Stock-
bauer, and T. Webber, attempted the e-
vent near Austin, TX. Dunham noted:
Tantalizing views af the moon and Mer-
cury were glimpsed by three observers,
but no useful timings were obtained.”
A detailed account of their expedition
will be given in the next issve of QOc-
cultation Newsletter for the benefit
of those attempting the similar occul-
tation of Mercury in July 1975,

Upcoming Planetary Dccultations

21 June 1975 - Occultation of Neptune
by a 97% suntit moon. This occultation
will occur for Antarctica and the
southern tip of South America, at ap-
proximately 23 hours ET.

There are several other marginal oc-
cultations in the first half of 1975:

Mercury:

February 10
begin ¢ +39.25, A -151,85, 16D 39" T
end ¢ +72.77. A - 60,36, 180 48M ET

June 9 h
begin ¢ +63.90, X + 89.46, zoh 54M ET
end & +64.54, A - 9.10, 22" 04™ T

Neptune:

March 4 h
begin ¢ -45.24, x +102.02, 15 37 ET
end ¢ -48.84, 3 - 70.52, 18" 23M ET

March 31 - April 1 h
begin ¢ -31.62, » - 34.14, 23h 30™ ET
end ¢ -36.44, ) +122.33, 03 g2™ £7

ing the Sky and Telescope map. In many
of these cases, no occultations will
be visible from the earth's surface,
and far some others, Erps will be
brighter (depending on its phase) than
the star, making reliable visual ob-
servations impossible. Without predic-
tions, the chances for any one obsery-
er to see an occultation are extremely
small, but if enough try, perhaps one
will. If more than one observer in an
area tries to see these, they might
try to separate at intervals of about
10 miles in an east-west direction to
increase chances.

Hopefully, the kappa Geminorum event
will be more successfully observed
than the occultation of a 7th-magni-
tude star by (129) Antigone predicted
for the southeastern United States
Tast October 12th. Generally clear
skies prevailed, but Tow altitude in
Texas, a difficult-to-use finding
chart, and little advance notice
caused problems. Probably over 100
tried to observe the event. Only Har-
old Povenmire, observing south of Mi-
ami, claimed to have seen a2 possible
one-second occultation. Unfortunately,
there was nobody obserying south of
him to confirm the observation or get
an estimate of the diameter of the
asteroid.

Ppril 28
begin ¢ -27.64, x +166.56, 08h 26m T
end ¢ -32.63, ) - 43,33, 120 ps® €T

May 25
begin ¢ -20.26,  + 10.73, 16h 530 ET
end ¢ -35.61,  +165.80, 207 257 ET

Further information may be obtained
from Dr. David Dunham, University of
Texas at Austin, Austin, TX 7871¢ USA.

Erratum: In Yol I, No. 2, page 13,
colum 2, the data given for & Ceti
are actually for the star 2 Ceti. My
apologies for this; I hope that not
too many observers were thrown off. [
don't know how I slipped in the data
for 2 Ceti instead of @ Ceti.

1836 Birchwood Road
Jacksonville Beach, FL 32250

FROM THE PUBL ISHER

Until now, we have provided copies of
vol. I, No. 1 to all requesters, at no
charge. Thus, all subscriptions, to
date, start with No. 2 or No. 3. Ef-
fective with publication of No. 3,
back issues will be priced at one
fourth the current price of a one-year
subscription. In the interest of keep-
ing subscriptions current, we eventu-
ally will raise the price of back is-
sues more than one year old somewhat
above that level.

The current subscription price is
$2.00 (U.S.) per {ear, sent by first
class surface mail, or by air mail,
addiTg the differeng$ in cua:. ?:eifs
should be made payable to: Occultation
Newsletter. Address: Occuitation Wews-
Tetter; & N 106 White Qak Lane; St.
Charles, IL 60174 U. 5. A,



NEW DOUBLE STARS

David W. Ounham

The table 1ists additions and correc-
tipns to the University of Texas dou-
ble star list of 1374 May 9 not listed
in previous issues. All components in-
dicated were discovered during occul-
tations. Under columm N (new double
star code}, "I" designates a triple
star, where orbital elements are a-
vailable for the two main stars while
the third star is near the secondary.
The third star's separation and p.a.
are referred to the s=condary. A prob-
able faint star in the Z.(. 3015 sys-
tem {A.D.S. 14099} is evident in the
blue channel photoelectric record ob-
tained at McDonald Observatory in Aug-
ust.

Although the third star in the § Scor-
pii {Z.C. 2290) system was discovered
during occultations, details about the

NEW UNIVERSITY

SAQ IC M N MG1 MAGZ SEP

78666 TK9.8 9.80.3 90
97148 T X9.0 9.4 0,03 N
97168 TK88 8.806. 100
97429 1198 T K 7.0 7.0 0.2 130
146239 3326 P V 6.7 7.8 0.065 254
153645 2995 G V 6.6 7.4 0.1 150
163688 TV9.510.20.3 236
163771 3015 P 1 6.8 6.3 0.257
184014 2290 V L 3.0 5.0 0.00001

HIGH ALTITUDE ATRCRAFT PHOTOS
FOR RECONNAISSANCE USE

Kar! Simmons

Besides the space photos available
from the EROS data center (see p. 18
of the last issue}, the following a-
gencies sunply aerial photcs that may
be useful when only old edition topo-
graphic maps are available:

T. U, 5. Dept. of Agriculture
Seil Conservation Service
Hyattsville, MD 20782

2. (West coast) ASCS-USDA
2505 Parley's Way
Satt Lake City, UT 84709

{East coast) ASCS-USDA
45 S. French Broad Ave.
Asheville, NC 28801

3. Cartographic Archives Div.
General Services Div.
National Archives and Records Serv,
Washington, OC 20408

4. Cartographic Division
UsGS

Washington, DC 20242

When writing, specify what areas you
would like photos for. Coverage charts
for each state are available. We have
found that the index photos available
for $3.00 a sheet are the most useful,
at the lowest price. These photos are
about one yard square, and cover from
4 to 10 7 1/2-minute quadrangles. A-
gencies 1 to 3 supply index photos. A-
gency 3 only supplies photos taken be-
fore 1943,

PA MAG3

9.3
4.9

star have been obtained by sophisti-
cared modern techniques. The separa-
tion and position angle were determin-
ed by speckle interferometry by Stach-
nik et al. and reported at the meeting
of the American Astronomical Society
in Gainesville, Florida, in December,
1974, The magnitude difference was de-
termined to be 1.9 using the Austral-
ian intensity interferometer (see p.
10 of the first issue), in agreement
with the speckle interferometer result
of 2. Analysis of the photoelectric
records of the September occultation
at Lowell and Table Mountain Observa-
tories should contribute more informa-
tion.

SAD 76814, listed as a possible double
last time, is actually a possible
triple. Harold Povenmire notes that
the star has a 10.6-magnitude compan-
ion 4.7 away in p.a. 62°, according to
Aitken; the possible companion noted
by D. Sharp was nrobably much closer
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and brighter.

We recently received a covy of "&hnor-
mal Jccultations of stars by the
Moon", Union Observatory Circuiar No.
95, p. T92-V57 {1935]. Ehis Tists 28
stars whose occultations appeared ab-
normal to South African observers ear-
1y this century. Several mention step
events, while most involve gradual
fades indicating possible doubles.
Publication of this many stars would
overwhelm an issue of Occultation
Newsletter, so they wi e included
in an updated full 1ist to be distrib-
uted separately later. We are also
waiting for some information on visual
doubles from Paul Coteau, but the re-
cent French postal strike has delayed
this. A considerable effort will be
invelved to integrate all of this data
into the University of Texas list.
Whether this can be done or not during
the next few months will depend in
part on our funding situation.

OF TEXAS SPECIAL DOUBLE STARS, DATE 1974 DECEMBER 20

SEP3 PA3 DATE, DISCOVERER, NOTES

1974 Oct.
1974 Oct.
1974 Oct.
1974 Dec.
1974 Sep.
1974 Nov.
1974 Nov.
.052 264 3rd*,
0,18 170 3rd*,

9, T. Campbell,

20, T. Campbell,

MORE ON OBSERVING REAPPEARANCES

In response to our request in the last
issue, we have received the following

comments from Bruce Blundell, Manhas-

set, NY:

"I have found that, for reappearances
on the dark 1imb with the dark limb
invisible, [ have a tendency to watch
for the star too far out; it reappears
a little closer to the lighted portion
than [ had expected. Also, when esti-
mating the C.A. of reappearance, I
have a tendency to watch for the star
at too high a cusp anqle; it reappears
a little closer to the cusp than 1 had
axpected, In the critical moments be-
fore reappearance, an observer should
make sure that he does not fall victim
to either of these tendencies.

“While waiting for a dark limb reap-
pearance with a crescent moon, with
the crescent at the edge of the field,
one should not focus on the moon. This
is especially true if the eyepiece
does not have a very flat field, such
as a wide-angle Kellner, While the
moon at the edge of the field may be
in focus, a star reappearing in the
center will not. Thus the star might
reappear invisible, or at best, might
not be noticed until too late. It is
best to focus on the moon (or better
yet, a star) while in the center of
the field, and ignore the out-of-focus
crescent at the edge of the field
while waiting for reappearance.”

8, D. Dunham, Austin, TX

Temple Terrace, FL

9, D. Dunham, Liberty Hill, TX

3, W. Eichhorn, San Angelo, TX

29, D. Evans, McDonald Observatory, TX

Yema, FL

20, R. Nolthenius, Tucson, AZ

1974 Aug 30, J. Africano, HcDona1d Observatory, TX
1973, Stachn1k Gezari, et al,

SOME COMMENTS ON OBSERVING

Amateur telescope makers ponder wheth-
ar to build compact, close-to-the-
ground instriments which children can
use without ladders, or add a few in-
ches, to gain better seeing. Observa-
tory designers debate putting the tel-
escope at second floor or higher Tev-
el. All of us would like mountaintop
seeing conditions, with back yard con-
venience. Edward C. Wetherbee, Hamden,
CT, gives emphasis to this theme:

“The article entitled 'The Remote Ocu-
lar Technique' especially interested
me because I use {t most of the time,
espectally on the fainter stars. 1
have an 8" f/6 reflector, and for most
occultations, | use a 16.3 mm eyepiece
{75%). I find that I can follow a star
much more comfortably by using this
technique. It is useful because the
eye 15 not subjected to the full light
of the moon until it is necessary,
during the actual graze,

“At my home location, 1 am less than 2
miles from Long Island Sound, and at
70 feet elevation, Even with the best
seeing conditions, I find that I can-
not see 8th megnitude stars due to the
glare surrounding the moon. [ believe
that this glare is caused by high hu-
midity at my location. 1 have observed
a grazing occultation of an 8.3 magni-
tude star at a location 15 miles in-
land and at 300 feet elevation with no
glare problem at all.”
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1973 TOTAL NCCULTATION TALLY
David W. Nurham

*he following tally of total occulta-
tiens for 1973 has heen compiled from
data reported in the returned observer
informaticn forms distributed last
July ard from copies of reports sent
to the tniversity of Texas. The com-
pleteness of the 1ist can be judged by
the fact that the pverall total is
3448, in comparison with about 6200
timings made during 1973 reported to
H.M.%.A.0, at the Royal Greenwich Oh-
servatpry. About 300 of the timings
reported here are known to have not
yet been reported to H.M.N A 0., while
H.®.N.A.0. includes approximately 1200
timings made during grazing occulta-
+iogns axcluded here. Hence, the list
is about 3/4 complete. Unforturately,
some abservers, including a couple
with rather large totals, could not be
incTuded because they hadn't kept ac-
curate records of what they had re-
ported to H.M.N.A.O.

Don Stockbauer wrote the computer pro-
gram which produced the list, and key-
punched most of the data; Scott Kel-

bell did some of the keypunching. The

program computes a “value" which is
3.20 times the number of reappearances
plus the number of disappearances; ob-
seryers are ranked according to their
"value". 3.20 is the ratio of the
total number of disappearances to the
total number of reappearances, applied
to reflect the increased value of re-
appearances in analyses of occultation
observations due to the uneven distri-
bution of observations. It has been
suggested that this be carried further
by summing the U.S.N.0. value codes
for each observed event, but this was
not done, due in part to the fact that
a few of the listed observers do not
have U.5.N.0. pradictions, but mainly
because it would be a much biager job.

Following the observer’s name is the
city, then state {using the 2-Tetter
abbreviations), province, or country,
where most of the observations were
made. An asterisk {*) indicates that
more than one observer is included in
the totals, while a space sign (#) in-
dicates that at least some (usually
all} of the observations were made
photoelectrically, After the "value”
and the total number of reported e-
vents is given the number of reappear-
ances and the number of the total
which are not Z.C. stars (the U.S.N.O.
reference number of Z.C, stars has no
“I" prefixed in the U.5.N.0. predic-
tions).

It is interesting to note that the top
three observers live in areas which
are not known for clear skies. Tt
shows what can he done with the de-
tailed U.S.N.O. predictions, experi-
ence, and persistence in taking advan-
tage of the clear nights which do oc-
cur. Roberts Hays uses a 20-cm Celes-
tron, while Joel Dubin uses a 15-cm
reflector. Nobody has come close, how-
ever, to the record 462 timings made
by Pobert Chew with a 32-cm reflector
in California in 1966 (before L'.S.N.0.
predictions).

A coupon is enclosed to report the

Observer

N. Wieth-Knudsen, Tisvildelunde, Denirark
Rohert Hays, Chicago, IL

Joel Dubin, Skokie,IL

Harry Cochran, Brownwood, TX

David Dunham, Austin, TX

M. D. Overbeek, lohannesburg, South Africa#
John Phelps, Calumet Park, IL

John Korintus, Palm Bay, FL

A. Morrisby, Causeway, Rhodesia

Ernesto Calpo, Ouezon City, Philippines®
Clay Sherrod, Morth Little Rack, AR
Richard Molthemius, Tucson, AZ

Nicholas Esposito, New Hyde Park, NY
Steven Griffith, San Antonio, TX

H. F. DaBoll, S5t. Charles, IL

Bit1 Fisher, Colfax, CA

Robert Bailey, Houston, TX

Robert Sandy, Kansas City, M0

J. Ppgoda, Olomouc, Czechoslovakia

James Fox, Cottage Grove, MN

Charles Cobb, McDonald Observatory, TX#
Clifford Bader, West Chester, PA

Richard Van Etten, Brandon, FL

José Osdrio, Vila Nova De Gaia, Portugal
Luciano Pazzi, Noycedale, South Africa
Mike Reynolds, Jacksonville Beach, FL
Robert Germann, Wald, Switzerland

Per Darnell, Rodovre, Denmark

David Evans, McDonald Observatory, TX#
Mike Lawson, Austin, TX

Klaus Klebert, Stuttgart, West Germany
William Sandmann, McDonald Observatory, TX#
Douglas Hall, Leicester, England
Geoffrey Kirby, Weymouth, Dorset, England
John West, Bryan, TX

John McGraw, Tonantzintla, Mexico#
Francisco Diego, Mexico City, Mexico
James McMahon, China Lake, CA

Rick Binzel, Washington C. H., OH

Donald Scott, Panama City, FL

Paul Goodwin, Shreveport, LA

Harold Povenmire, Indian Harbour Beach, FL
Haruki Abe, Yamakoshigun, Japan

Vic Matchett, Indooroopily, Queensiand, Australia

Mickey Schmidt, Ira, TX

Mervym Jones, Maryborough, Queensland, Australia

Steve Voot, McDonald Observatory, TX#
Keith Horme, Claremont, CA

Simon McMillan, tolland Park, Queensland, Australia

Witliam Westbrooke, San fFrancisco, CA

Warner and Swasey Observatory, East Cleveland, OH

Harald Marx, Minchingen, West Germany

P, Hazucha, Hlohovec, Czechoslovakia
Roger Tuthill, Mountainside, NJ

Bradley Timerson, Newark, NJ

Thomas Campbell, Temple Terrace, FL

John Church, Princeton Junction, NJ

Jan Hers, Randburg, South Africa

Lee Mills, Austin, TX

S. Kochan, Ziar N. Hronom, Czechoslovakia
George Haysler, Austin, TX

Clyde Reid, Setkirk, Manitoba, Canada
Mary King, Armdale, Nova Scotia, Canada
Herbert Luft, Ozkland Gardens, NY

P. Yozar, Banska Bystrica, Czechoslovakia
Michael Wilson, Milwaukee, WI

H. J. Widdop, Pierrefonds, “uebec, Canada
Al fred Webber, Chadds Ford, PA

Roy Bishop, Avonport, Nova Scotia, Canada
Jeri Jones, Salisbury, NC

George Fortier, Baie d'Urfe, Quebec, Canada
Daniel Green, Boone, NC

Ronald Parmentier, Green Bay, Wl
Vojtisek, Prague, Czechoslovakia

Wayne Clark, St. Louis, M)

T. Pertile, Ostrava, Czechoslovakia
Carrotl Evans, China Lake, CA

Cl1iff Turk, Pinelands, South Africa
Timothy Chambers, Redding, CA

Alvin R, Flesher, Baltimore, MD
James Dominy, Rustin,

J. Soltheim, Tromsoe, MNorway

Value Total

426.
365.
315,
263,
229,
170,
165.
152.
T48.
139.
114,
109.
103.

99,

92.

S0

51

08
68
37
B1

14
30
51

15
97
33
a6
30
30
a3
B9

.48
90.
89,
69,
57.
56.

10
a8
23
64
00

.23
50.
50.
48.
48.
45,
42.
4z,
40.
40.
40.
39,
39,

66
61
84
43

210
240
150
169
77
124
n7
26
74
82
88
63
57
62
51
53
a6
52
56
a0
56
38
22
44
29
33
kY]
34
42
21
10
40
33
28
20
37
20
3
18
10
29
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98
57
75
43
69
21
22
30
34
26
12
21
21
17
19
17
20
17
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aumher of occultating timings made
during 1978 A 11st of 1974 tntaly,
based wan returned coupnns, and any
copies of cccultation timine rennrts
recedived, w1 be publiched, ornbahly
in the Jduly, 19I5 dnoge We o caubil gne
IEMONALD . e gl rvabion 1ilen (155N,
0, vecebues copies onomagnetic Lape)
for this purnose. bul Lhese do oot
contain unique observer identifica-
tion, although this is ircluded on
their repart forms {they mav add this
information tater). Since most observ-
ers make timings from one place, where
others do not observe, someone could
crass-reference H.M.N.A.0.'s file for
a year with U.S.N.0.'s records, to
make a fairly comprehensive list, but
this would involve auite a bit of work
which could probably only hbe done hy
an amateur in the Washinaton, D.C.
area. For 1974, it will be most effi-
ciant to use the enclosed coupon.

SOME MISCELLANEQUS ITEMS
David W. Dunham

A few pbservers who used to send cop-
tes of graze reports to H.M.N.A.D.
have stopped doing so due to the an-
ngunced intention of keypunching the
data at the University of Texas and
sending H.M.N.A.0. data converted to
their format. Unfortunately, this pro-
ject has been delayed, but hopefully,
will be started during the next few
months. Even when it is begun, H.M.N.
A.0. should still have a copy of the
report, even though on a University of
Texas form, in order to check for pos-
sible keypunch errors and observer
comments,

WWY is available by telephone at Berg-
strom A.T.B., Austin, Texas. Call 512,
385-4100 and ask for extension 3303.
As mentioned on p. 7 of 0.6.0.-VIII,
accurate time is also available by
telephone in New York City; Chicago;
Fairbanks, Alaska; Boulder, Colorado;
Kehaha, Hawaii; the United Kingdom;
and some European countries. WWY might
also be available by telephone at a
linited States military installation
near you; if so, let me know, and 1'11
spread the word.

According to the National Bureau of
Standards Time and Frequency Service
Bulletin No. 204 (Mov. 1974), p. 7,
the radiated power of WWVH will remain
unchanged for the present, due to a
large number of responses abjecting to
the proposed reduction (see last is-
sue, p. 17).

My fundinc situation, as described in
the last issue, p. 17, remains un-
changed. The grants which will deter-
mine my future (if any) at the Univer-
sity of Texas will not be decided un-
til January; at least, they have not
been rejected yet (mid-Tecember). Two
new computors have become operational,
and more will likely follow. The Janu-
ary - March, 1975 graze predictions,
except for a few special requests, all
have been computed by others, at dis-
tant fastitutions, €or the First time.
It is likely thet, during the next few
months, we can compute z11 of the 1975
oredictions, and develen 2 year's iead
time.
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Nen
Rank Observer Value Tatal B's 2C
H1 . Ueenas, Hratislava Xrasnany, Czechoslovakia 5.4 5 é K
A4 Alain Porter, Narragansett, RI q.20 7 1 3
i . Majser, Praque, Czechoslovakia 9.00 L] 0 7
ith b Dulchover, MiDonald Observatory, TXA a_00 4 t !
A7 tharles Kapal, Fartin, NJ 8.4l i 7 n
U8 . ¥Klimesova, Rrng, Czechoslovakia B0 [ I I
49 N, Mc¥innon, Panama City, FL 8.00 B [l ?
90 ™. Sedlacek, Uhersky Brod, Czechoslovakia 7.41 3 2 4]
91 William Dickinson, Nerfolk, VA 7.41 3 7 ]
92 Jean Meeus, Erps-Kwerps, Belgium 7.20 5 1 0
33 Richard Sweetsir, Jacksonville, FL 7.20 5 1 i
94 Willy Verhaegen, ''etteren, Belgium 7.00 7 0 1
95 PRobert Pike, Mississauga, Ontaric, Canada 6.20 4 1 2
96 J. Lacny, Ziar N. Hronom, Czechoslovakia 6.00 6 0 0
97 Ronmald Cross, Christchurch, New Zealand 6.00 6 0 2
98 Edward Wetherbee, Hamden, CT 6.00 6 1] 2
99 Victor Slabinski, Arlington, VA 6.00 [ 0 3
100 M. Hartansky, Banska Bystrica, Czechoslovakia 5.20 3 1 1
101 B. Shinn, Winnipeg, Manitoba, Canada 5.00 5 Q 0
102 J. Smudla, Gottwaldov, Czechoslovakia 5.00 5 0 0
193 Standovsky, Prague, Czechoslovakia 5.00 5 o 2
104 Luigi Baldinelli, Bologna, Italy 5.00 5 0 0
105 Kevwin Kane, Columbus, OH 5.00 5 0 0
106 Karl Simmons, Jacksonville, FL 4.20 2 1 1
107 K. Jehlicka, Brno, Czechoslovakia 4.00 [ 0 1}
108 Chromek, Banska Bystrica, Czechaslovakia 4.00 L 4] 4
109 Fabricus, Ranska Bystrica, Czechoslovakia 4.00 L} 0 3
110 Sirova, Prague, Czechoslovakia 4.00 4 0 1
111 Roy Caputo, Howard Beach, NY 4.00 [ 0 ]
112 Richard Wade, Salt Lake City, Utah 4,00 4 0 2
113 Bohumil Malacek, Valasske Mezirici, Czechoslovakia 3.20 1 1 0
114 F. Pavlas, Holesovy, (zechoslovakia 3.20 1 1 1
115 V. Skodova, VYalasske Mezirici, Czechoslovakia 3.20 1 1 0
116 Byron Labadie, Tulsa, 0K 3.20 1 1 1
117 Hank Geerlof, Calgary, Alberta, Canada 3.00 3 o 0
118 K. Vanek, Olomouc, Czechoslovakia 3.o0 3 1] 2
119 J. Teply. Broumov, Czechosltovakia 3.00 3 0 0
120 0. ¥plar, Gottwaldov, Czechoslovakia 3.00 3 1] b}
121 Sedlacek, Hlohovec, Czechoslovakia 3.00 3 0 9
122 J. Robert Andress, Hiram, OH 3.00 3 0 0
123 Robert Clyde, Streetshoro, OH 3.00 3 0 0
124 Robert Yajko, West Leechburg, PA 3.00 3 0 0
125 M. Vicek, Ostrava, Czechoslovakia 2.00 2 0 H
126 Patka, Prague, Czechoslovakia 2.00 2 1] 1
127 Krejci, Prague, Czechoslovakia 2.00 z 0 1
128 M. Tonomura, Shizuoka-Ken, Japan 2.00 2 1] 0
129 Michael Kazmierczak, Atlantic Beach, FL 2,00 2 0 1
130 Bruce Blundell, Manhasset, NY 2.00 2 0 0
131 Michael Riair, Washinaton C. H., OH 2.00 2 o 0
132 M, VYonasek, “okycany, Czechoslovakia 1.00 1 0 0
133 M. Neubaver, Yalasske Mezirici, Czechoslovakia 1.00 1 ] 0
-134 S, Pinter, Hurbanovo, Czechoslovakia 1.00 1 0 9
135 P. Kastovsky, Valasske Mezirici, Czechoslovakia 1.00 1 0 0
136 T. Metelka, lhersky Brod, Czechoslovakia 1.00 1 9 0
137 B. Lukac, Hurbanovo, Czechoslovakia 1.00 1 0 0
138 P. Saroch, Slany, Czechoslovakia 1.00 H 3 0
139 Mudra, Prague, Czechoslovakia 1.00 1 n 1
140 Csolte, Hurbanovo, Czechoslovakia 1.00 1 g 0
141 Pajtl, Rokyany, Czechoslovakia 1.00 1 0 G
142 Jezik, Hlohovec, Czechoslovakia 1.00 1 [ ¢
143 M. Jirku, Jdindrichuv Hradec, Czechoslovakia 1.00 1 0 0
144 Douglas Sharpe, Satellite Beach, FL 1.00 1 0 0
145 Claude Baines, West Monroe, LA 1.00 1 n 0
}:g James Br¥an, Austin, ;x } gg : g ?
Stan Harley, Austin, TX

R/D value ratio = 3.20 57%6.00 3448 320 T683

Richard Nolthenius has recommended an
extension of the extended H.M.N.A.0.
timing method code described in 0.6.
0.-¥111, p. 3. Add method number 16 -
Estimated time with respect to an ac-
curately timed event, This might be
needed, for example, when two or more
events occur so quickly during a graze
that the observer can't record them
separately, but did call out the first
event and can recall essentially what
happened after that. [ propose another
method, number 17 - Relative timings
made absolute to the given accuracy by

forced agreement with timings made at
neighboring stations. For example, if
an observer at station 2 recorded his
events, but the short wave time sig-
nals {even the minute marks, calls of
other observers, or passing automo-
biles) were too weak to record, and
the observer at station 1 timed the
first disappearance 2.0 seconds later
than the observer at station 3, the
time of first disappearance at station
2 is known to = 1.0 second, if the ob-
servers were set up alonc a straight
road.
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SREZES DRSERVED TN MW PONTCn TN
THE TMTYURSTTY oF [ xae
Oav il W.o Duntene

Doanorts ot VT expedit fons gl listed
inopeevaans insues are Lished hewe in
the same farmat. The last “ew months
kaye beer yery productive, with four

eapeditions obtaining more timinas
than any of the expeditions for arazes
of distant stars Tisted in the previ-
ous two issues. September had the most
expeditions, 23, not including twe
successful expeditions for the Delta
Scorpii graze {unfortunately, clouds
interfered considerably for the group
aT Gila Bernd, Arizona, and also partly
for the Baja California effory; five
cther major attempts were completely
coudedt out}.

The Kovember 20th graze of 27 G. Cap-
ricarni (Z.C. 2995) ahserved in Flori-
da is now the sixth most successfully
nbserved graze, with a total of 136
timings. A good profile and the star's
unexpected duplicity helped. Since the
araze occurred a couple of minutes
earlier at Verna than at Cocoa, Camp-
tell was the first to see the compan-
ior.. However, Povenmire's results were
needed in order to estimate the sepa-
ration.

Anpther "top dozen" graze which should
have been included on Tast issue's
1ist was one which tied for 7th (now
8th} place with 134 timings. It occur-
red pn 1971 September 24 involving 153
8. Librae at Arthur's View, South Af-
rica; the expedition was organized by
Jan Hers. Multiple events involving
all three components helped make it
the mast successful expedition outside
the United States. The November 18th
expedition for 36 Sagittarii (Z.C.
2757) is now the 14th most successful.
The largest number of successful sta-
t‘ons for a graze this vear, at Port
Washington on September 23rd, used the
Milwaukee Astronomical Society's tim-
ing cable and many of their special
10-inch graze telescopes.

The September 29th qraze of Situla
{Kappa Aguarii, Z.C. 3320) helped de-
fine the unusually low area af the
moon at negative libratioms in the
range 165° - 175° of Watts anole {this
area, incidentally, is one of the few
“areas not photographed by lunar orbit-
_ers). Appropriate corrections were
sent to all profile plotters. As a
consequence, the large shifts abserved
in this area of the moon were ratner
successfully predicted. A notable ex-
ample was 7.C. 2995, where a south
shift of 0.9, due to a calculated star
position error complicated the predic-
tien.

Texans observed two grazes in one
night twice, on September 29th and

“December 6th. The Taﬁter pair was most

interesting, since 2" 40™ and 100
miTes of interstate highway separated
the events. A correction to the pre-
diction for the 2nd graze was computed
enroute, based on results for the Ist
one, Has anyone tried to observe three
grazes {not counting components of

double or multinle systems separatelv)

in une nighl.?

Robert Sandy points out that the lati-

tide libration increased 373,

rather

then 275, as stated on line 37, col.

1, p.

15 of the Tast issue.

Incident-

ally, he ohserved the grazes of Octa-
ber 9th and 23rd from his home, makinq
three arazes which he has observed

1974 Star E

Mo Dy Number Mag Sml
8 1 2797 3.0 96+
& 1D 202028 7.7 57-
8 23 213928 8.4 37+
830 3015 5.3 94+
% 8 102960 7.8 66-
% 10 705183 9.0 40-
9 11 706694 8.0 25-
9 11 706883 8.3 27-
9 12 208055 8.1 18-
9 12 Z0BO70 7.7 18-
921 2419 8.1 37+
9 22 2430 7.0 38+
9 23 217340 8.3 a8+
9 23 717340 8.3 48+
925 2854 7.3 67+
9 27 722769 8.5 85+
9 2% 3320 5.3 95+
929 3320 5.3 95+
929 3340 7.5 95+
9 30 3453 4.9 98+
9 30 3455 6.4 98+

10 9 707678 9.0 43-

10 9 Z07710 8.8 43-

10 10 208803 8.7 31-

1011 1410 5.3 23-

10 11 209719 7.8 21-

10 12 210378 8,1 12~

10 20 2614 6.2 29+

10 21 718492 8.0 31+

10 21 2759 3.6 36+

10 23 221199 8.3 50+

10 23 3008 6.9 55+

10 27 724663 8.8 85+

11 3 0847 3.0 86-

11 4 099 7.1 80-

11 5 1124 6.9 69-

11 B 210117 8.1 36-

11 9 710861 8.2 24-

1 9 710861 B.2 24~

1110 1743 6.8 15-

1118 2757 5.1 16+

1120 2995 6.2 32+

1120 2995 6.2 32+

11 22 723698 7.9 51+

1) 22 723698 7.9 51+
11 23 3340 7.5 60+

11 23 3453 4.9 68+

11 23 3453 4.9 68+

12 4 1359 5.1 72-

2 6 1582 6.3 50-

12 6 1582 6.3 50-

i2 6 1590 6.9 49-

12 7711388 8.5 38-

1211 2212 6.1 4-

12 17 3070 6.6 16+

12 18 722541 8.8 17+

A

7S
N

Lacation

Key Largo, FL
Scottsmoor, FL

N Michelago,Austri.
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N
3N
an

=3N
43
3N

S
9s

138
138
188
18s
165
165
165
305
315

35
as

65
8s

S Bloemfontein,5.Af. 2

138
135
115
175

108

95
9s

Jupiter, FL

Salisbury, Rhod.
Sabino Can., AZ
Winter Beach, FL
Tucson, AZ
Satellite Bch, FL
Tucson, AZ
Racepond, GA

Rose Creek, MM
Rossville, KS
Port Wash., Wl
Arcadia, FL
Sahuarita, AZ
Leon Springs, TX
Creedmore, TX
Liberty Hill, TX
Daytona Beach, FL
Liberty Hill, TX

Kansas City, M0
Liberty Hill, TX
Williams Bay, WI
Maytown, FL
Atolia, CA
Cooper City, FL

Four Corners, CA

Hayling, Hants, UK

Kansas City, MO
Little Bredy, UK
Tucson, AZ

Rice Lake, MM
Picacho, AZ
Shreveport, LA
Ormond Beach, FL
Hartland, IL
Goshen, IN

Cat Mountain, AZ
Olancha, CA
Yerna, FL
Cocoa, FL
Garnett, KS
Freeman, MO
Edgeville, FL
Hayling, Hants, U
Bournemouth, UK

Goss, MO

Tubac, AZ
Turnersville, TX
Eddy, TX

Flagler Beach, FL
Phelan, CA

Hugo, MM

Austin, TX

from iy hack vard durirg 2o rast
eight yeare (multiple pvents wore tim-
o during {wn of them!

The asterisk {*] in the entrv for the
October 215t araze of Xi Sagittarii
{7.0. 7739} is mevelv tn zall astens
tion to the passibility tnat the opo-
diction basis may not he corparable
with that used in the linited States.

§ &L Ap
Stz Im € cm Organizer St WA b
1 5 15 Harold Povenmire (€
2 9 15 Harold Povenmire
4 4 6 10 David Herald €
110 15 Harald Povenmire
1 5713 4. Morrisby
1 1615 R. Nolthenius 9N358 20
T 15 Harold Povenmire
2 2915 R. Nolthenius C20R 1 35
11 41 Harold Povenmire
319 8 15 R. Nolthenius  CI16MN359 48
1 7 4 20 Richard Sweetsir
2 7711 James Fox 55167 6
3 94 20 Richard Wilds 166 -8
16 56 8 15 Robert James 55166 -8
1 86 20 Thomas Campbell  15162-36
111 515 R, Nolthenius BN166-56
1 3715 Steven Griffith 173-59
i1 33 7 25 David Dunham 10N173-59
1T 1 4 25 David Dunham 35172-65
3 6 8 15 Michael Reynolds
3 B 6 25 Don Stockbauer EN164-E1
T 1 7 15 Robert Sandy 183 48
2 54 25 Don Stockbauer 15187 a6
1 46 15 Homer DaPoll 15187 59
2 8 8 15 Richard Sweetsir
416 10 Robert Fischer 15183 65
316 15 Harold Povenmire
19 5 38 Graeme Walker
110 7 25 Keith Horne
3109 56.J. Kirby 75*159-27
314 B 25 Robert Sandy M165-42
2 1511 6. J. Kirby - 169-42
1 1415 Richard Nolthenius 163-€2
1 18 20 James Fox 193 22
T 1615 R. Nolthenius 23N353 32
310 15 Paul Goodwin
2 10 7 15 Karl Simmons
2 11 7 15 Homer DaBoll 85185 M
T 2815 Rick Binzel
1 2 8 15 Richard Nolthenius
15 86 James McMahon
2 25 9 20 Thomas Campbell 163-53
141 Harold Povenmire
T 1 410 Richard Wilds
4 17 7 15 Robert Sandy 12N170-64
1 11 8 20 Thomas Campbell
K2 49 56, Nash C 176-52
3 45 9D, Miles C 176-62
112 7 20 John Phelps 0193 &7
2 2 8 15 Richard Nolthenius
3 15 8 20 David Dunham 3N18B6 70
319 8 20 David Dunham aN189 T
1 2 15 Harold Povenmire
2 4 913 Keith Horne
1 3520 James Fox 25167-55
4 11 5 31 Don Stockbauer $166



SUME RCCENT PUBLISHLD
OAPERS ABNUT OCCULTATIONS

Compiled 5y David W. Dunham

7. F. Bell, “Firewores in four Lye-
piece”, in The Gregt Kecape, ©dited
by M. 5. Yee, p. 117 (Bantam, 1974).
For novices, this i a good hrief
description of Lhe basics ot "graz-
ing" which conveys the excitement
inveived. U.S.N.D. is incorrectly
given as the address to write for
graze information, but any requests
wili be forwarded to the proper ad-
cress.

=

W. Dumham, S. W, Killen, and T. L.
Soone, "The Diameter of {1) Ceres
from a Lunar Occultation”, Bull. Am.
Astron. Soc. 6, 432. The first known
observations of an occultation of a
minor planet by the moon were re-
corded by five visual observers in
Australia on 1973 Sept. 4. The diam-
eter calculated from the observed
durations of fading is 1200 = 250
km, consistent with modern polari-
metric and radiometric results and
disagreeing with micrometer measure-
ments. Uncertainties in visual
thrasholds and lunar slopes are the
main error sources. These could have
been reduced by photoelectric obser-
vations, but such attempts for this
event were all defeated by clouds.

J. L. Elliot, K. Rages, and J. Veverka,
"The Angular Separation of the Spec-
troscopic Binary 3 Scorpii A", Bull.
Am. Astron. Soc. 6, 460. The sharp
spikes in the Tight curves of the
1971 May 13 occultation by Jupiter
are shown to be well-focussed one-
dimensional images of this spectro-
scopic binary. Using both immersion
and emersion data, the p.a. and sep-
aration (0'0007) were determined, as
well as the angular diameters of the
stars (0V000198 and 0Y000117). Using
the estimated distance to 2 Scorpii
and the spectroscopic orbital data,
the stellar radii are found to be
8.0+ 3 and 5.0 + 2 times that of
the sun, and the mass ranges are
24 - 40 and 13 - 23 solar masses.

G. Mallén, "HP-65 Occultation Predic-
tion Program", unpublished, Mexico
City {address in 1874 July roster).

FLORIDA GRAZE DBSERVERS MEET
Thomas H. Campbell, Jr.

As Joan and David Dunham planned to

be in Tampa for the Sixth Annual Meet-
ing of the Division of Dynamical As-
tronomy, at U.S.F., he and I arranged
a special meeting at my home in Temple
Terrace, for the evening of December
8th. Several graze observers, from
different cities in the central Flori-
da area, attended; Wayne Green, Joe
Huertas, Harold Povenmire, Bryan Sie-
buhr, Rita Fairman, Dan Bricker and
Lee Ford. The group inciuded Tong-time

This can't compete with U.S.N.O.
sradictions, but the procedure is
instructive and might be of interest
tc those with access to HP-65 calcu-
lators.

J. 1. McGraw, D. W. Dunham, D. S. Ev-
ans, and T. J. Moffett, "Occulta-
tinns of the Pleiades; Mhotoelectric
observations at Tonantzintla with a
discussion of the duplicity of At-
las", Astron. J. 79, 1299. Twenty-
three photoelectiric traces, among
the best ever made in visible
light, were recorded using the 40-
inch reflector of the National Ob-
servatory of Mexico and portable
electronic equipment on 1973 Febru-
ary 11. Close components of SAQ
76103, 76192, 76225, and Atlas were
reselved. The spectroscopic orbit of
Atlas is discussed in Tight of this
and other photoelectric occultation
records of the star.

C. L. Morbey, "Distortion Mechanisms
for Lunar Occultation Diffraction
Patterns”, Astron. J. 79, 1304. Rel-
ative magnitudes of the factors
causing distortion of photoelectric
lunar occultation observations are
compared on theoretical grounds.

G. Ricker, A. Scheepmaker, S. Ryckman,
P. Downey, J. Doty, J4. Ballintine,
and W. Lewin, "High Energy X-Ray Ob-
servation of a Lunar Occultation of
the Crab Nebula from a Balloon-Borme
Telescope™, Bull. Am. Astron. Soc.
6, 437. The observation was made in
a range of 20 - 150 keV over Sas-
katchewan on 1974 August 13. The e-
mitting region was elliptical, with
a 20" Tong axis perpendicular to the
Tong axis of the optical crab.
NPO532 was about 9" from the center
of the emitting region. The chserva-
tion was planned so that both immer-
sion and emersion took place at flat
areas of the moon.

wr

. T. Ridgway, D. C. Wells, and D. F.
Carbon, "Diameter of u Geminorum M3

111 from Lunar Occultation™, Astron.

J. 79, 1079, From photoelectric ob-
servations made in three colors with
the 150-cm McMath solar telescope at
Kitt Peak on 1974 Feb. 4, a diameter
of 0"D137 + O"0D10 was determined

for a disk darkened by 90% at the

observers as well as some so new that
they are not included in the latest
roster of observers, new computors,
expedition leaders and profile plot-
ters. It was a very useful meeting,
with Dr. Dunham giving us much insight
as to how our data are handled and re-
duced. There was a long question and
answer period.

An electronic digital reaction time
tester was constructed in time for the
meeting, and was successfully used. A
light emitting diode was used as an
artificial star. It was possible to
simulate D's, R's, blinks and flashes.
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Timb, 8 reasonable assumotion for
such & star.

G. E. Taylor, "Planetary Occultations:
A Review of the Methods of Predic-
tion, the Results of Astrometric A-
nalysis and the Future Prospects",
N.A.0. Technical Note Mo. 34. Dccul-
tations of stars by planets, minor
planets, and natural satellites are
predicted since observations can
provide valuable information about
the sizes, shapes, and atmospheres
(if any) of these bodies. Observa-
tions which have been made to date
are sunmarized. He explains that the
diameter of Ganymede determined by
Ristenpart from gbservatiors of an
occultation in 1911 are erronecus
since the star was too faint rela-
tive to Ganymede for reliable visual
observations.

—

- C. Van Flandern, "An Investigation
of Possible Systematiz Errer in the
Obseryed Rate of Change of G", Bull.
Am._ Astron. Seoc. 6, 431. Improve-
ments resulting from the removal of
problems with a numerical integra-
tion, recently measured systematic
corrections to the FK4 system, re-
moval of periodic terms in the re-
siduals whose causes could be deter-
mined, and additional observations
{mostly recent, through 1974 Oct.,
photoelectric data from McDonald Ob-
servatory) have resulted in a value
of 6/G = (-7.5 % 2.7) X 107" /yr.
Other actrophysical and geclogical
data, most of which tends to favor a
decreasing gravitational constant,
were enumerated. See p. 9 - 10 of
the first issue.

. M. White, “Angular Diameter of p
Geminorum", Astron. 4, 79, 1076.
Four photoelectric observations made
with ¥ or y filters with 24, 31, and
42-inch telescopes at Lowell Obser-
vatory during occultations on 1973
Oct. 17 and 1974 Feb. 4 result in an
angular diameter of QY0121 + 0'0001
for a uniform disk. If a disk dark-
ened to the limb were assumed, the
diameter would be slightly larger.
Infrared magnitudes were used for an
improved bolometric correction which
was used to calculate an effective
temperature of 3880° + 40° K at the
surface of the star.

Favorable and marginal conditions were
also simulated. Pushbutton and voice
signal reactions were measured. Re-
sults of tests are now being analyzed,
and I am preparing a paper, which will
be available to anyone who sends me a
self-addressed envelope bearing the
appropriate postage for 2 ounces. Pre-
liminary results show personal egua-
tion averages to be 033 by pushbutton
and 034 by veoice, under highly favor-
able conditions, and about 0%4 and
055, respectively, under marginal con-
ditions.

5405 98th Avenue

Temple Terrace, FL 33617
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SEPARATION OF THE TERMINATOR FROM THE ONARK LIMR

Tahle prepared usina D, W. Dunham's 0.6.0.-VITT formulae. For each value of Elonaation (unper part of table) or Percent
Sunlit (lower part), there are 7 rows of fiaures, omitting all but the first value above 10 seconds for each Cusp Anale,
and aTl negative values. Upper row is separation, in seconds of arc, nf the mean limb theoretical terminator from the dark
mean 1imb. Lower row is for the "worst” terminator (2-mile-hiah mountains). Allow for irradiation! H. F. DaBoll

“lonq. CUSP ANGLE

or
gSplt 1° 2° 3 4° 5° g° 7° 8° 9° 10° 12° 14° 16° 18° 20° 25° 30° 40° 50° 60° 70° 80° 90°
179 ,000 .000 .000 .001 .001 .02 .0v2 .503 .003 .004 ,006 .008 .011 .014 .07 .025 .036 .059 .083 .107 .126 .138 .142

178 .000 .001 .002 .003 .004 .006 .0N8 .011 .014 .017 .025 .033 .043 .054 .066 .101 .142 .235 .333 .426 .502 .702 T568

177 .000 .002 .003 .006 .010 .014 .019 .025 .031 .039 .055 .075 .097 .122 .150 .229 .320 .529 .751 .960 1.3 1.24 1-.28

]
176 .001 .003 .006 .011 .017 .025 .034 044 .056 .069 .098 .133 .173 .218 .267 .407 .570 .942 1.34 1.71 2.01 2.21 2.28
- - = .= .- .- .- == == 4= - - - - 003.007
175  .001 .004 .010 .017 .027 .039 .053 .069 .087 .108 .154 .209 .271 .341 .417 .637 .892 .47 2.09 2.68 3.15 3.46 3.57
- - .000 .042 .119 .185 .210

174 .002 .006 .014 .025 .039 .056 .076 .100 .126 .155 .222 .301 .391 .491 .602 .919

1.29 2.13 3.02 3.86 4.55 4,99 5.15
- - - - - - - . - - - - - - - - - .001 .093 .283 .489 .643 .699
173 .002 .009 .019 .034 .053 .077 .104 .136 ,172 .212 .304 .411 .534 .671 .822 1.25 1.76 2.90 4.12 5.27 6.20 6.81 7.03
- - - - - - - - - - - - - - - - - .072 .354 .740 1.11 1.38 1.48
172 .003 .011 .025 .045 .070 .101 .137 .178 .225 .278 .398 .539 .699 .879 1.08 1.64 2.30 3.80 5.40 6.90 8.13 8.93 9.20
- - - - - - - - - - - - - - - - .006 .261 .784 1.41 1.99 2.40 2.54
m .004 .014 .032 .057 .089 .128 .174 .226 .286 .352 .505 .684 .888 1.12 1.37 2.09 2.92 4.83 6.86 8.77 10.3 11.3 11.7
- - - - - - - - - - - - - - - .000 .071 .570 1.38 2.31 3.13 3.70 3.91
170 .004 .018 .040 .071 .110 .158 .215 .281 .355 .437 .626 .848 1.10 1.38 1.69 2.59 3.62 5.99 8.50 10.9
- - - - - - - - - - - - - - - .026 .208 1.00 2.16 3.42 4.54 5.30 5.57
168 .006 .026 .058 .102 .160 .230 .313 .408 .515 .635 .910 1.23 1.60 2.01 2.46 3.76 5.26 8.70 12.4
- - - - - - - - - - - - - - .013 .233 .702 2.23 4.24 6.34 8.15 9.38 9.8]
166 .009 .035 .079 .141 .220 .317 .430 .561 .709 .874 1.25 1.70 2.20 2.77 3.39 5.17 7.24 12.0
- - - - - - - - - - - - .000 .038 .139 .650 1.50 3.97 7.05 10.2 12.9 14.7 15.3
164 .012 .047 .105 .186 .291 .419 .569 .742 .938 1.01 1.66 2.24 2.91 3.66 4.48 6.84 9.58
- - - _- - - - - - - - .000 .050 .186 .403 1.29 2.60 6.23 10.6
162 .015 .060 .135 .239 .374 .538 .731 .953 1.20 1.48 2.13 2.88 3.74 4.68 5.75 8.79 12.3
- - - - - - - - - - - .040 .189 .448 .812 2.15 4.04 9.06
160 .019 .075 .169 .300 .469 .674 .917 1.20 1.51 1.86 2.67 3.61 4.69 5.90 7.22 11.0 ELG % Snit
- - - - - - - - - - .014 .148 .422 .831 1.37 3.26 5.82 12.5
96 026 .103 .232 .412 .642 .924 1.26 1.64 2.07 2.55 3.66 4.95 6.43 8,08 9.89 180 100.00
- - - - - - - - - .002 132 .457 .972 1.67 2.55 5.47 9.30 179 99.99
95 .033 ,133 .299 .532 .830 1.19 1.62 2.11 2.68 3.30 4.73 £,40 8.31 10.4 12.8 178 99.97
- - - - - - - - .003 .054 .349 .896 1.69 2.72 3.97 8.04 13.3 177 99.93
94 .041 165 .372 .661 1.03 1.48 2.02 2.63 3.32 4.09 5.87 7.95 10.3 176 99.88
- - - - - _ - - .000 .041 .163 .646 1.44 2.54 3.93 5.60 10.9 175 99.81
93 .050 .200 .449 .798 1.25 1.79 2.44 3.18 4.02 4.95 7.09 9.60 174 99.73
- - . - - - - .016 .120 .322 1.01 2.08 3.51 5.30 7.42 173 99.63
92 - .059 .237 .533 .946 1.48 2.12 2.89 3.77 4.76 5.86 8.40 11.4 172 99.51
- - - - - - .000 .060 .235 .526 1.45 2.81 4.61 6.83 9.44 7 99.38
91 .069 .277 .622 1.10 1.73 2.48 3.37 4.40 5.56 6.85 9.8]1 170 99.24
- - - - - - .010 .129 .384 .773 1.95 3.64 5.84 8.52 11.7 169 99.08
90 .080 .319 .718 1.28 1.99 2.86 3.89 5.08 6.41 7.9n 11.3 168 98.91
- - - - - - .037 .223 .565 1.06 2.51 4.56 7.19 10.4 167 98.72
89 .091 .365 .822 1.46 2.28 3.28 4.45 5.81 7.34 9.04 166 98.52
- - - - - - .081 .341 .779 1.39 3.15 5.58 8.69 165 98.30
88 .104 .415 .934 1.66 2.59 3.72 5.06 6.60 8.34 10.3 164 98.06
- - - - - .003 .141 .482 1.03 1.77 3.86 6.71 10.3 163 97.82
87 117 .469 1.05 1.87 2.92 4.21 5.72 7.46 9.42 162 97.55
- - - - - .016 .217 .649 1.31 2.20 4.64 7.96 161 97.28
86 J132 .527 1.19 2.11 3.29 4.73 6.43 8.39 10.6 160 96.98
- - - - - .038 .310 .841 1.63 2.67 5.51 9.33
85 .148 .591 1.33 2.36 3.69 5.31 7.21 9.41 156.93 9
- _- - - - .072 .422 1.06 1.99 3.21 6.48 1n.9 154.16 95
84 .165 .660 1.48 2.64 4.12 5.92 8.05 10.5 151.64 94
- - - - - .114 ,550 1,31 2.39 3,79 7.53 149.32 93
83 .184 735 1.65 2.94 4.59 6.60 8.97 147.14 92
- - - - - .168 .699 1.59 2.84 4.44 8.70 145.08 91
82 .205 .818 1.84 3.27 5.10 7.34 9.98 143.13 90
- - - - .001 .233 .869 1.91 3.34 5.17 10.0 141.26 89
81 .227 .909-2.04 3.63 5.67 8.15 11.1 139.46 88
- - - - .007 .311 1.06 2.26 3.90 5.98 137.73 87
80 .252 1.01 2.27 4.03 6.29 9.05 136.05 86
- - - - .018 .402 1.28 2.66 4.53 6.88 134.43 85
79 .280 1.12 2.52 4.47 6.98 10.0 132.84 84
- - - - .035 .508 1.53 3.11 5.23 7.89 131.30 83
78 L3171 1.24 2.79 4.96 7.75 129.79 82
- - - - .057 .631 1.82 3.61 6.01 9.01 128.32 81
77 .345 1.38 3.10 5.51 8.60 126.87 80
- - - - .087 .772 2.14 4,18 6.89 10.3 125.45 79
76 .383 1.53 3.44 6.12 9.55 124.06 78
- - - - .123 .935 2.50 4.82 7.88 122.68 77
75 426 1.70 3.83 6.80 10.6 121.33 76

168 1.12 2.92 5.54 9.00 120.00 75
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