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JANUARY 1967 BUFFALO AbTRONGMICAL A"SOGL&T“D& EB;@@R B. - COOK

MONTHLY MEETINRG

The oOheserviug Bection and the Advanced]
Study Section of the Buffalo Astronom-
ical Association will participate in
the program to be presented in the club
room of the Museum of Science on Friday
January 13th at 8:00 P.M.

A report will be given on the recent
activitdes and future plans of the ob=
gerving section. Samples of the type of
observations made by members of this
section and a description of observ=
ationel practices will be presented.

Members of the Advanced Study Section
will present in panel form an abbrevi-
ated fac-simile of one of their recent
meetings in which the "Milky-Way" was
the topic of discussion. It is the in-
tent of this presentation to be both in-
foruitive ds to subject matter and il-
lustrate. to the general membership the
form and scope of their activities.

Following the meeting will be our
usual coffee & donut social hour-ect,

CONVENTION CUMING IN MAY1967

Blans for the coming convention in
May are still being formulated, those
aspects that nmust be caried out now
have been attended to. For exaample al~
though' many of the visiting groups we
expect to attend have already been pre-
v1oualy notified and informally invited
to attend, now formal invitations are

being printed up and sent.out to all
roups concerned. Together with this for—

@l zﬁv4t3+iop wnich includes the program
)&i@wg the papere committee of the gen-
ral convention committee has sent oul

is requests and specifications for pa-
iere to be presented at the afternoon
leasions on May 27th. it is by no means
fitended that all thgepapers presented
thould be by membersWOf attending groups.
he invitation to present a paper or

papers is also open to &ll members of
thr B.A.A. Indeed, previous experience
has shown that often the most inter-
esting papers presented are by mems
bers 0f the host organizaticn. The
raper need not be something new, many
of our own members have presenhed
highly interesting talks &t cur own
monthly genersal meetings,often ac- :
companied by carefully prepared chsris
and diagrams. This same talk if "dust~ '
ed off" and perhaps up-dated by moxre
recent information would certainly be
an excellent one to present st the con-
vention. So any B.a.A. member wishing
to present a paper should notify the
Papers committee in writing before
February 15th of the fopic of his paper
and the appropriate length of time re-
quired for presentation. Pdp‘ru ‘e
quiring more than 30 minutes %o present
will not normaelly be accepted by the
papers committee unless they prove to
be of unuswval merit.

At the board of directors meeting
on Nov, 19, 1966 it was suggested that
, the board as a whole, act as the “"gen-

I eral chairman®, eince all board memberq

will be & main part of all committe
and will therefore report as s wlujﬁ
.on 211 functions.
The following committees were esta—
blished:
Publieitys Paul .edding: cheirman
Carl Kalweit
3eville Chapman

L]

Exhibits EQd Stokxlosa: chairman
Ed Bamaszak

Printing: Dick Zygmunt: chairman
Frank Pronczak

Papers: Ron Clippinger: chairman
Edith Geiger
E@ Lindberg

Any B.A.A, member interested in par-

ticipating in convention planning
should contact the chairman of any of




the gbove committsees. Ag gonvention
time approaches additionasl commitiees
wiil have to be formed, concerned with
suach things ag welcoming, transporta-
tion, accomodation, eic. All B.A-A. m
members who would be interested in aid-
ing these commitiess or being of gen-
eral assistance to the convention com~-
mnittee are reguested to contact somecuns
on the general committes as soon ae
poBsibies

Por your convenience we are reprin-
ting here the program for the conven=
tion.

Friday, May 206, 1967

6:00 P.M. Registration at Hotel Stat
ler = Meple Leaf Room

8:00 PM, Star night at lewstead

Saturday, May 27

8:00 = 9:30 AM Registration and Ex-
hibits = Washingion Room
- 11:30 AM., Presentation of Pa-
pers = Empire State Room
= 2:30 PM. A.L. business mee-
ting = Empire State Rcom
= 3230 PM. "Story of Stella-
fane" = Empire State Room
= 5:00 PM. Additional Pepers -
Empire State Hoom
-~ 7 PM. Banguet, gusst speaherm
Georgien Room

, May 28
( = ? AM. Contimnuation of emxhi--
bits = Washington Room

10:00 = 12:00 Visit to Buffelo -
seun of Science Solar Qbserve-
tory,

1:30 = 3300 PM. Vieit to Walter Se-

mersu'g Solar Laboratory. Or,

if inclement weather, films at

the nuseul.

9s 30
1230
2330

JANUARY SECTION MEETINGS

The Advenced Study Section will mee?
en the fourth Pridey of January, the
27%h at 7:00 PM. This will be followed
by the meeting of the Qbserving Sec-
tion at 8:30 PH. -

There will be no meseting of the In
strument Section this month.



- Asing an upﬁrnl pyrometer, o u-dmmnn takes a temperature reads
ing of the dlkdnch mirror blank just ont of the wmelting Jurnace.

Blme:n' photographs of distant sears and other celestial
objects ate in the ofing as the result of a newly de-
veloped mirror material soon to be in use in reflective op-
tical relescopes,

The material, referred to by one eminent scientist as
“one of the most important technological advances in astro-
nomical mirrors in hundreds of years,” is called "Cer-Vit.”
It was developed by Owens:-lllinois in the course of the
company’s research program ar its Technical Center in
Toledo.

The advantage of "Cer-Vit" glass-ceramic materials for
optical use lies in their extreme stability. A piece of "Cer-
Vit” material one inch long will expand or contract no
mote than one ten-millionth of an inch for every degree
it is heated or cooled. The rhermal expansion of mirrors
made of "Cer-Vit” can be teduced o less than that of fused
quartz and other materials now used for reflecting mirrors.

Because the glass-ceramic holds such great promise for
optical applications, Owens-lilinois for the first time has
gone into the manufacture of mirror blanks for astronomy
and astrophysics observatories. Now being processed at O-I's
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Refracting and réﬂecﬁn. telescope systema are diagrammed

above. “Cer-Vit" mirrors will be used in the latter type.

GLASS-CERAMIC
FOR TELESCOPE
MIRRORS HOLDS
GREAT PROMISE

Development Center in Toledo are "Cer-Vit” mirrors for
telescopes at three observatories: the Universicy of Toledo's
new Ritter Observatory; the Yerkes Observatory of the

University of Chicago, ac Williams Bay, Wis.; and the Mc- -

Math-Hulberr Observatory of the University of Michigan.

The primary mirrors of the new reflecting mirror systems
being processed for the Ritter and Yerkes sites are 41
inches in diameter. Only a few of the free world’s reflecting
telescopes are larger. All three mirror systems are scheduled
for delivery during 1966,

Dr. A. Keith Pierce of the Kitt Peak National Observa.
tory in Tucson, Ariz, feels that the new telescope marterial’s
stability under remperature exrremes should produce berter
photographs of distant stars and other celestial objects as
well as provide a substantial increase in the amount of
cffective viewing time.

“Large mirrors made of present materials always lag far
behind the temperature of the sgrl:zmding air,” explains
Dr. Pierce, who is associate director of the Kire Peak solar
division. “Whaiting for the mirror to ‘catch up’ with the
local ambient temperature and become stable results“in a
great loss of time for facilities that are worth millions of
dollars and in great demand. Swability of the focus and
shape of these present mirrors, and consequently, the sharp-
ness of the image on the photographic plate are very rarely
good. This capses a loss of information in photographs
and efficiency in the telescope. 'Cer-Vit' low-expansion mir-
rors should help to solve this problem. They should also
make a major contribution o the narion’s Space program
and to the study of the sun and the planets,

“Cer-Vit" mirrors offer an advantage in processing, too.
Grinding and polishing tcicscopc miirrors made from present
materials is a time-consuming process now because the ma-
terials become thermally unstable, necessitating frequent
and lengthy halts during the finishing operation. Low-ex-
pansion “"Cer-Vit™ materials, on the other hand, can be
ground and pelished continuously with no stops.

Ol plans to make mirror blanks for university and pro-
fessional observatories in the immediate future and, later
on, perhaps for related markers.
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PARTIAL OCCULTATIONS OF FLANETS BY TE:Z MOON

Ordinarily, several occultations of planets by the Moon occur
esch year. Near the northern ané southern 1limits of the regions of
visibility of these occultstions, a grsze may be visible. However,
since the sngular sizes of the planets are larger than the moun-
tains along the Moon's limb (with the exception of Pluto, which is
too faint to be seen near the Moon), grazes of planets are not at
all like grazes of stars, since planets cannot undergo multiple
disappesrances and reappearances., A grazlng occultation of a planet
is properly called a partisl occultation, since near the northern
or southern limit of &n occultation of & planet, the planet 1s never
completely occulted by the Moon, but is only partially covered by
the Moon at maximum, or central, occultation. During the partial
occultation, the Moon's limb is silhouetted against the planet's
disk. At the predicted northern or southern 1limit of the occulta-
tion, the plsnet will be sxactly helf-covered by the Moon at central
occultation; the partisl occultation will be visible from a band
geveral miles wide, the center of the band being the predicted
northern or southern limigt, ‘

Fartial occultstions of planets are gquite rare; as far as T
know, only four have been observed to date: One of Mars, July 31,
1798, by J. Schrbter in Germany (SKY AND TELESCOPE, Feb., 1957,
pacge 167); one of Jupiter, April 30, 1944, by several observers 1n
France (1l'ASTRONOMIE, Vol. 58, page 102); one of Mars, February 25,
1948, by David Rosebrugh in Waterbury, Connectlcut; and one of
Jupiter, June 27, 1965, by Bill Fisher and myself near Nevada City,
californie (SKY AND TELESCOPE, Oct., 1965, page 250). Only the
last one was predicted and wes the only one observed in the daytime.
Since I am now computing predictions for all partial occultations
of plenets visible from the Harth's surface, many more observations
of these interesting events will probably be made.

It is more difficult to predict a partial occultation of &
planet than a graze of a star since the chenging position and the
distance (or horizontal parallax) of the planet must be teken into
account. Therefore, I wrote & special computer program (completed
in February 1964) to compute partiel occultations and teske these
gdditicnal factors into account.

Tie predictions for partianl occultetions are in the same format
as those for the old "ephemaris" predictions described in OCCULTA-
TION LIMIT COMPUTER PREDICTIONS (attached to ADDITIONAL NOTES),
except that a ninth column (PROJECTION, MILFS) and interpolated
positions are added. Another difference is that only data for the
ninth iteration is given for each time, rather than data for the
seventh, eighth, and ninth iterations, Note that the time 1s given
in hours and hundredths of hours, rather than in hours and minutes.
Similarly, latitude and longitude are given 1n degrees and declmals
of degrees., Note that the longitudes given are easst longitudes,
contrary to the current predictions for grazing occultetions of
stars. At the bottom of the ephemeris data, & sccond heading 1s
given, below which are given four gets of longitude and latitude
cobrdinates, interpolated for equesl intervals of longiltude. These
are east longitude, in degrees and decimals of degrees, and north




latlitude, also in degrecs ond decimals of degrecs, similar to the
ephemeris data. The procedurc is to use the interpolated cobrdinates
to plot the northern or southern 1imlt on a map and then use the
ephemeris data to determine the conditions (time of centrsl occulta-
tion, Moon eltitude, etc.) for any place in the 1limit.

The width of the bsnd from which the partisl occcultstion will
be visible cen be computed with the help of PROJECTION, MILES. The
half-width, g, of the partial occultestion band in miles is glven by
the formula

> 2

q equals p times squere root of (sineD + cos"Dsin“a),

where p 1s the number listed under PROJECTION, MILES; D is the
difference of the Moon's azimuth and the azimuth of the limit
(dlscussed in thce last parasgreph of OCCULTATION LIMIT COMPUTER
PREDICTIONS and illustrated in Figure I of HOW TO USE THE PREDICTIONS
AND PROFILES); and & is the Moon's altitude. The total width of the
partiel occultstion bend is 2q miles. The northern edge of the band
1s g miles from the prcdicted 1limit measured epproximetely northward
but measured perpendicular to the predicted limit; the southern edge
of the band is measured simllarly, but is epproximatoly south of the
predicted limit, It is not necccasery to know exactly whet p is, but
for those¢ intercsted, it is the semi-major axis of an ellipse formed
by projecting the plenct (&ssumed sphericnl, with polar radius used)
through the grazing point on the Moon's surface onto & plane tangent
to the Esrth's surfrece at the predicted point in the 1limit; the
topocentrle distence te the Moon 1s used in the calculation.

Since the plencts nre so bright, 1t is not difficult to see
occultations of them in the devtime., However, I expect that daytime
occultations (and pnrtial occultations) of Saturn would be quite
difficult to observe, cspecially 1f the plenet 1s close to the Sun
or 1f the sky 1s hazy, dus to the planet's low npparent surface
brightncss. If the occultatlon occurs within about 3 days of new
moon, it will not be possible to loente the Moon with the unaided
e¢ye. In order to know wherc¢ to look, observe n star with the
planet's approximate declination the night before (or any night
before) and at a time when thé star wlll be in the same hour angle
as that of thec planct at the time of occultation (or shortly before).
At that time, line the star up with the tor of n telephone pols,
tell tree, or tall bullding and mnrk the spot whers you nre stonding
80 you crn return to 1t for the ockultertion. Care should be taken
so that a loecatlon which will be in the shade at the time of the
occultation is sclected. Mr. IMdsher and I uscd the gbove procedure
using th. ster Bote Herculls for the prrtial occultetlon of Jupiter
in 1965 ecnd it worked very well. Complete detrils of this method
nre given ln an article by me on page 32 of the June-July, 1965,
lssue of THE RREVIEW OF POPULAR ASTRONOMY. If you have trouble
flguring out which stars to sclect or when you should observe a
prirticular ster for a partilel occultetion, I will supply the data
uvon request.

The best plece from which to observe a pertisl occultetion is
not from the predicted 1limit but from nenr the southern edge of the
partial cccultation band for northorn limits and nesr the northern
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cdge of the bend for southern 1limits ( just the opposite in some
casus for the poler resions of the Earth when the occultation shadow
pesscs "over the pole"before intersceting the Earth's surfece), that
is, on the edge of the prrtial occultstion band closest to having a
full occultation. This will prolong the pertisl occultatlion to its
longest possible extunt; the plenet will be slmost completely
covered by the Moon at central occultetion. If the planet's surface
brightness is grenter than that of the adjncent 1imb of the Moon (as
it would be 1f the prrtinl occultation took place on the dark limb;
in some cmses, meinly during the crescent pheses, i1t would also be
truc if it occurrcd sgrinst the sunlit 1imb), obscrvers could time
when prrts of the plenet sppenr and disappcar in decp luner velleys.
Such obscurvetions could be uscd to derive informertion obout the 1imb
correcctlons (ns wo do with grezes of stars) end the relative posi-
tions of the plinet nnd the Moon. A line of observers could be set
up, similar to n graze, from the southern edgme of the partial occul-
tatlion bend (for o northern-limit svent) to about two mlles south
of the southern uvdgu, or from the northern cdge of the band (Lor a
southern-l1imit event) to sbout two miles north of it, to obtein the
best information,

Predictions for arnzing occultstions of ssterolds will be
similar to those for partinl occultations since the motion and
horizontal parsllax of the rstorold have to be taken into sccount,
just r8 they rust for plencts, In such cases, PROJECTION, MILES
will slways be zero. Grazing occultetions of asteroids, Titan,
and the Gnrlilean setellites of Juplter can be observed like grazes
of stars, but pertial dimming of thesc objects would be common
since their angular dirmeters are grenter than those of stars.
Grazes of Titnn and the Galilean setcllites cen be observed against
the Moon's dark 1imb during the night snd at favorable lunar phascs;
if you went to obswrve such on event neoar » predicted northern or
southern 1imlt of an occultation of Snturn or Juplter, send mec o
letter glving the position sngle of greze and width (or half-width)
of the pertial occultrtion band in the srea where you plan to
observe it, and I wlll try to tell you how many miles north or south
of the proedicted 1imit you should travel to sec the graze of the
satélllite,

December 12, 1966 David W. Dunhem
Yale Universlty Observatory
Box 2023 Ynle Station
Wew Uaven, Connectlicut 06520
7, S. A.
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