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MONEY MATTERS 
Members of the Edmonton Centre will be interested to see where 

the Centre stands financially , as of Dec. 31,1981 . Here is a financial 
statement for 1981 prepared by Centre Treasurer Mel Rankin : 

Ob.erver. General 
Receipt. Fund Fund Total 

Memberships 
Life - 8 $ $ 51 .20 $ 51 .20 
Adult - 98 392.00 1,872.00 2,264.00 
Youth and Associate - 6/ 6 20.00 118.00 138.00 

412.00 2.041.20 2,453.20 
Donations 124.75 124.75 
Miscellaneous Sales 79.93 79.93 
Interest 476.93 375.21 852.14 
TOTAL RECEIPTS 1,013.68 2,496.34 3,510.02 

Disbursement. 
National Office Dues 1,168.20 1,168.20 
Stardust Postage 97.91 97.91 
Administration Expense 95.90 95.90 
Meeting Expenses 300.00 300.00 
Exchange Speakers 59.75 59.75 
Awards 49.70 49.70 
Sta.rnight 121 .54 121 .54 
Banquet Net 128.68 128.68 
Insignia Purchases 45.00 45.00 
Miscellaneous 9.92 9.92 
Dobson Telescope 589.18 589.18 
Observing Site 3,789.15 3,789.15 
TOTAL DISBURSEMENTS 4,378.33 2,076.60 6,454.93 

Excess Recei pts 
(Disbursements) (3,364.65) 419.74 (2,944.91) 

Bank Balance Beg inn ing 5,170.49 3,345.37 8,515.86 

BANK BALANCE END $1,805.84 $3,765.11 $5,570.95 

NOTICE OF MOTION: 
Members of the Edmonton Centre are hereby notified that the 

following motion will be brought forward at the Feb. 8 General 
Meeting for approval by the membership: 
" That the Centre pay for the travel expenses of Clinton Constant and 
Mrs. Constant to Edmonton to speak at the Annual Banquet, these 
costs to be estimated to be approx. $600. " See page 21 for details. 
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BOOKSTORE HOURS: 
Monday - Friday ____ __ ____ _____ ______ __ _ 8:30am - 4:00pm 
Tuesday - Sunday __________________ __ 6:30pm - 9:00pm 
Saturday and Sunday _____ ______ ___ 1 :30pm - 4:00pm 

FOR MORE INFORMATION PHONE 455-0119 

TELESCOPES AND ACCESSORIES 
Carl Wetzlar Binoculars 

7 X 50 ____ __ _____ __________________ _______ ______ ______________ ______ ______ _____ __ ____ ______ _ $49.95 
8 X 40 _____________ ____ __ ____ _____ ___ ____ ___ ____ ______________ _____ _____________________ ____ $44.95 

Celestron 8" Telescope Package ------- -- ----------- ---- _________ _______ $1550.00 
Celestron 5" Telescope Package --------------- -- ---- ----- --- -- ______ ___ $1195.00 
Celestron 8 Dew Caps ________________________________ __ ____________ ____________ ____ $39.95 
Meade 8" Telescope Package ---------------- ----- ____ _______ ___ _________ $1550.00 
Big 8 X 50 Finder for Meade 8" ---- --------------- __ _______________ ___ _____ __ $105.95 
No Tool Knob Set ____ ____________ __________ _____ _____ ___ _____________________________ ____ $13.49 

Observing References 
Webb Society Handbooks 

Volume I Double Stars ___ _________ _____ __ ___________ ___ __ ___ __ ___ ___ __ ____ $11.25 
Volume II Planetary & Gaseous Nebula _________________ _____ $11 .95 

Burnham's Celestial Handbook 
Vo lume I, II and III ____________________ ____________________________________ $11.95 ea 

Atlas of the Heavens 
Deluxe Edition ______________ _____ ___________ __ __ ______ _____ ___ ____ _______ _________ __ $23.95 
Desk Edition _____ ____ __ ___ ____ ____ __ _____ __ _____ _______ __ ____ __ ___ -- ______ ____ __________ $7.50 
Field Edition _____ __ ____ ______ ______ __ __________________ __ _________________________ __ ____ $7.50 
Catalogue _______________ _______ _______ ___ __ _______ __________ _____ _________ ___________ $19.95 

Astro Cards 
Set 2 Finest NGC Objects ___ __ __ __________ __ _____ _____________ ______ ___ ___ _ $9.95 
Set 3 Finest Double Stars ____ __ ____________ __ __________________ ___ ___________ $9.95 
Set 4 Finest NGC Objects 11 ____ ______ _____ __ _____ _______ ___________ _______ _ $9.95 



a/t.onomy ba/ici 
the neorelt -Itor 

Astronomy is probably one of the safest 
hobbies. Unless the amateur catches cold in 
winter while stargazing or falls off an observing 
platform, he or she is quite safe. But beginners 
just starting in astronomy may damage their 
eyes in viewing the sun, unless they take the 
proper precautions. 

The sun is a star of no particular 
importance, although without it, life on earth 
would soon die out. At a distance of 150 million 
kilometres, its heat is just right for people on 
earth . Astronomers class it as a yellow dwarf, 
yet compared to our planet, it is a giant ball of 
gas -1 .4 million km in diameter and a volume 
over a mill ion t imes that of earth . It is a typical 
member of the galaxy and takes 225 million 
years to make one complete revolution around 
the galactic center, tak ing the earth and the 
other members of the solar system along with it. 

Deep within the sun , nuclear 
transformations are taking place. Hydrogen is 
being converted into helium and each time a 
new helium nucleus is formed from four 
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hydrogen nuclei , a little energy is released and 
a little mass lost. About 4 million tonnes of the 
sun 's matter is converted into energy every 
second. This process will continue until the 
sun 's death , in another five thousand million 
years. 

The photosphere (spheres of light) , is a 
layer about 320 km thick, and although it may 
look solid , it is made up of gas 10,000 times less 
dense than earth 's atmosphere. Convection 
cells of gas about 1000 km across bubble up 
through the photosphere, giving it a "rice
grain " effect. 

Above the photosphere is the 
chromosphere (colorsphere) , wh ich is about 
16,000 km deep. It is only visible during a total 
so lar eclipse when the moon blocks out the 
light of the fa r more brilliant photosphere. The 
chromosphere gets its name from the pinkish 
red color caused by glowing hydrogen gas. Jets 
of hot gas, known as spicules, jut up through 
the chromosphere , giving it a jagged 
appearance. 

Sunlpotl .re the mOlt 
prominent fe.tur .. of the lun'l 
lurf.:e .1 I .. n In ordln.ry 
''white light." In the ~It ye.r 0; 
two, there h.ve been Mver.1 
m.Jor lpot groupa on the lun. 



The outermost layer is the corona, visible 
as a fa int, wh ite colored halo of light during an 
ecl ipse. It is composed of hot gas boili ng out of 
the sun and stream ing out into space as the 
solar wind . 

Flares are sudden , short lived outbreaks in 
the chromosphere and are associated with 
sunspots. Flares vi sible in ordinary white light 
are rare but worth looking for. 

Prominences are giant, glowing loops of 
gas that are shot away from the sun , sometimes 
as far as 150,000 km and may last for weeks or 
months. Called quiescent prominences, they 
are associated with the magnetic fields of the 
sun . Other types, called surge prominences, 
shoot material from the sun at up to 1000 km per 
second . The charged atomic particles 
eventually reach the earth and produce brillian t 
aurora displays. 

Sunspots are often referred to as "storms" 
on the sun . Early astronomers thought they 
were holes in the sun 's surface. They vary f rom 
barely visible dots to giants 150,000km across. 
Each has a dark core, or umbra , and an outer 
gray band , the penumbra. Being cooler than the 
surrounding surface, the spots appear darker. 
Changing in size and position, some disappear 
after a day or two , while others last up to 4 
months. The number of spots varies from just a 
few in a year, to as many as 150 in one day. 

While observing sunspots, look for whitish 
patches called faculae . They appear near spots 
but are best seen towards the edge of the disk 
near the " limb"of the sun . 

Observing the sun with amateur telescopes 
is a simple procedure, but one that requires 
special precautions. The small "sun filters" 
supplied with most imported Japanese 
refractors and small reflectors are dangerous 
items. They screw into the bottom of eyepieces 
and are supposed to make so lar observing safe. 
They do not. They can easily crack under the 
intense heat that bu ilds up at the f ilter positi on 
when the scope is aimed at the sun . 

As seen In the red light of hydrogen atoms, the 
surface of the sun contains a wealth of detail -
prominences, filaments, and structural detail. None of 
these features can been seen In ordinary white light 
with conventional lolar fIIterl. 

Throw those filters away, and instead use 
the projection method for solar observing . 
Place a white card a few inches beh ind the 
eyepiece and rack the focus ou t until a 
projected image of the sun appears on the card. 
It is safe to look at. Use one of your cheaper low
power eyepieces and be careful when locating 
the sun - don't look through the eyepiece or 
even the finderscope to find the sun . In fact, the 
finderscope should be capped so no light can 
pass through it. Aim the scope by observing the 
shadow of the tube on the ground. When the 
shadow is smallest (ie. a circle), then the scope 
is pOinted at the sun . 

The only kinds of solar filters that are really 
safe are the ones that fit over the front of the 
telescope tubes , bu t these are expensive and 
available on ly fo r certain brands of telescopes. 

-Sean Nunweller 
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THE 

History 
ofa 

Centre 
Observatory 

The OHawa Centre'. Ob.ervatory, now named the 
Indian River Observatory or IRO, feature. a roll-off 

roof .tructure a. well a. a warm-up building . 



by 

Rolf Meier 
OTTAWA CENTRE 

O n Friday, October 22, 1971, a plaque was 
unveiled at Camsell Hall by Walter Scott 
Houston. Th is now familiar plaque marked 

the official opening of the Ottawa Centre's 
sixteen-inch telescope at North Mountain 
Observatory near Osgoode. On the next night, 
Mr. Houston cut a ribbon on the stairway 
leading up to the observatory, opening up the 
"highway a billion light-years long" with its first 
star night. In Oct. '81 it was 10yearssincethose 
opening ceremonies. This telescope is now 
located near Almonte at the Indian River 
Observatory. The move was made during the 
summer of 1977, and the "reopening " was 
performed by the late Dr. C.S. Beals, by the 
unveiling of a second plaque. 

Our Centre's observatory is the oldest 
centre observatory of its size. It has been 
continually providing Ottawa Centre members 
excellent observing opportunities for the last 
ten years except during the brief shutdown in 
1977. The sixtfilen-inch telescope is used every 
month when the moon is favourable . 

The amateur world was introduced to the 
telescope at the Stellafane telescope maker's 
convention on Aug ust 14, 1971 . Yes, that's right. 
the telescope was actually transported to 
Vermont for that meeting , which 
commemorated in that year the 100th year of 
the birth of Russell Porter. The tube travelled in 
Tom Tothill 's station wagon , the mirror in Fred 
Lossing's truck, and the mounting in Allen 
Miller's Star Truk van . The sixteen-inch drew a 
large crowd as it was assembled on Breezy Hill 
on Friday night, August 13. In 1971, large 

te lescopes were not common . John Dobson's 
design was not yet popular. The sixteen-inch 
held long line-ups into the wee hours of the 
morning, as amateurs f rom all over North 
America waited for a look. The reward of Bill 
Dey's figuring was a third prize for optical 
excellence; not bad for a large instrument at 
Stellafane. Gordy Grummett's machine work 
was also much admired by all. 

Upon its return to Ottawa, the sixteen-inch 
telescope and North Mountain Observatory 
became the Ottawa Centre's main attraction . 
Until the opening of the Observatory most of 
our out-of-town observing was done at Quiet 
Site, otherwise known as Area 5 of the Defense 
Research Board (and later, the Communica
tions Research Council). The name "Quiet Site" 
refers to the restriction on radio transmission in 
the area, since it is used for radio observations 
of the aurora and the like. This site is located on 
Shirley's Bay, and access is through a keys list 
of about 10 Ottawa Centre members. Our star 
nights were held there, and members would 
bring out the telescopes they had built in great 
number. Ken Perrins and Gordy Grant operated 
a table which supplied hot dogs, coffee, and 
soft drinks, much to the pleasure of the 
observers . The meteor observing coffins 
attracted many new members into naked-eye 
observing . 

With the opening of a second observing 
site, the new one having much more attractive 
skies and a large telescope, Quiet Site became 
less used (and maybe less useful) . At this time, 
we are trying to decide whether or not to retain 
access to it. Its main advantage is that it is a 
much shorter drive outside the city, but also it is 
a very spacious area with good facilities (heat, 
electricity, telephone , running water, toilet) . 

The new sixteen-inch telescope provided 
marvellous viewing. The rotating head, large 
Erfle eyepiece, and rolloff roof which exposes 
the whole sky made for comfortable observing 
with the feeling of being closer to the stars than 
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ever before possible . 
In the early seventies, the era of moon 

exploration was drawing to a c lose, and robot 
planetary exploration was just getting off to a 
slow start. A certa in lack of enthusiasm was 
begin ni ng to fall over the public concerning 
space and astronomy. Many centres would see 
a decl ine in membership as a result , but I 
bel ieve that our new observatory enabled us to 
hold our membership high . 

The system of key fees was introduced in 
order to facilitate the operation of the 
observatory to those members who were 
qualified and dedicated . In general, few 
restrictions were placed on keyholders ' 
eligibility, in order that as many members as 

"The observatory has been 
providing Ottawa Centre 

members excellent observing 
opportunities for the last 

ten years." 

possible could enjoy the observatory. The key 
fees were supplemented by fees from a group of 
five Trustees, who held the legal responsibility 
for the operation of the observatory. We should 
be thankful for the burden which they carried 
prior to our centre's incorporation. 

There were doubts at first concerning the 
allocation of observing time on the sixteen
inch, and how priorities would be established . It 

, was left completely unrestricted from the 
beginning, and I can recall very few problems 
over the last ten years over who should have the 
right to use the telescope at any given time. I 
think this is only a problem if people assume 
that it's gOing to be a problem . But few ever 
arise. Can it be that we are just such an amiable 
and cooperative bunch of people? When 
outsiders inquire as to how we allocate 
observing time, I am stumped as to how to 
answer. The activity which takes the most time 
is photography at .the prime focus, when the 
setup time alone can be a half hour, plus forty 
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minutes or so for a good exposure. A 
reasonable philosophy wh ich seems to be 
understood by all , even though it is unwritten , is 
to allow observers an even chance of using the 
telescope over a longer period of time. Thus, if 
someone has been steadily using the telescope 
for several nights in a row, he or she willingly 
gives it up on a night when other observers 
come out for say, the first night that month . 

Of course, many observers are happy to 
simply observe, and forget about the serious, 
long-term projects. The main purpose of the 
sixteen-inch is to provide Ottawa Centre 
members with the opportun ity to see the sky 
with all the beauty and deta il wh ich only a large 
telescope can reveal. Deep sky objects are the 
finest example of the improvement made by an 
increase in aperture. On almost every observing 
session I take the time to look at something like 
the spiral structure of M 51, the wispy filaments 
of the Veil Nebula, the detailed mottling of M 42, 
or the elusive shadow of the Horsehead Nebula, 
just to remind myself of the grandness of the 
instrument. I wonder if other observers perform 
such a ritual of appreciation? 

Over the years, a number of events of 
particular enjoyment and satisfaction have 
taken place at our observatory, some because 
of it , and some in spite of it. 

In the fall of 1972, a good deal of interest in 
comets was sparked . For the first time, we were 
able to see some faint periodic comets that were 
almost invisible in smaller scopes. This was 
more than two years after the last great comet, 
Comet Bennett of 1970, and I for one had lost 
interest after its appearance. Those faint 
periodic comet recoveries were something of a 
milestone, since they inspired my own search 
for new comets. 

In the winter months during the early 
seventies, we took undertook the first serious 
scientific project with the sixteen-inch , and that 
was the observation of a BL Lacerta type object 
known as OJ 287. This quasar, normally at 14th 
magnitude, was reported to have short-term 
variability at optical wavelengths. With several 
observers and many long, cold nights, the 
verdict was inconclusive. The experience 
gained was quite valuable, however, and we felt 
that we were doing some very useful work . 

On May 24, 1975, a spectacular total lunar 



eclipse was observed from North Mountain 
Observatory by about twenty people. It was an 
inspiring night as we watched the moon darken 
to a reddish disc in the heart of the Milky Way 
galaxy. The group of observers who gathered 
for that event, to view the moon through the 
sixteen-inch will remember it as being a great 
observational experience. 

The Ottawa Centre had a terrific thrill in 
July of 1975, when Art Fraser made an 
independant discovery of Comet Kobayash i
Berger-Milon, 1975h, while attending a pre
empted star night at North Mounta in 
Observatory. Although he made his discovery 
using 7 X 50 binoculars, Art and others viewed 
the comet with the sixteen-inch with a feeling of 
pride in the knowledge that it could have been 
his. 

Since the time of Art's find , the sixteen-inch 
has been used to advantage in the singular 
discovery of three other comets, all named 
Comet Meier. The telescope proved its worth on 
April 26, 1978, with the discovery of 1978f. 
Imagine the excitement when a second, and 
then a third comet were added to the list! Surely 
this says something about the usefulness of our 
telescope. 

Over the years, the instrumentation on the 
sixteen-inch has been modernized. A digital 
oscillator built by Frank Roy replaces Fred 
Lossing's reliable original , and Frank and Fred 
have built a digital readout for the right 
ascension and declination axes. This latter 
system received its first test on September 20, 
1981, and it worked beautifully. Imagine seeing 
the position of the scope displayed in red 
glowing numbers at the base of the telescope! 
What a tremendous aid to observing this will be. 

On October 18, 1973, the first Annual De,ep 
Sky Weekend was held. This event is now held 
every October as a kind of anniversary of that 
opening day back in 1971 . The 1981 edition of 
the Deep Sky Weekend took place on the 
weekend of October 4, and was the eighth such 
event. We look forward to many more. 

Reprinted with permiss ion of the author from the 
October, 1981 issue of AstroNotes, the newsletter of 
the Ottawa Centre, RASC. Photo on p. 6 by Rolf Meier; 
p. 9 by Fred Lossing; Cover photo by Mike Roney. 

BELOW II the 40cm (18-1nch) tiS Newton .. n reflector 
built by membere 0' the Ou. •• Centre. It II UMd 'or 
c.lu.1 vtluel u .. , 'or photometric ob .. ",.tlonl, .nd 
'or .Itro-photogr.phy. The scope II houNd .tthe 
Centre'l Indlen River Ob .. ",.tory llle. 
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Last winter, I spent my vacation down under 
in New Zealand and Fiji. New Zealand is 
one of the most beautiful countries I have 

yet visited . The people are very friendly and 
make you feel right at home. For such a small 
country, the variations in topog raphy and 
vegetation are incredi ble. There are the 
Southern Alps, glaciers, sub-tropical forests , 
rugged coast lines, deserts , volcanoes , 
geothermal (steaming) valleys, fio rds, sandy 
beaches, glow-worm caves, and much more . I 
would strongly recommend stopping at 
Kaikoura on the east coast of the South Island 
and ordering some fresh crayfish (like our 
lobsters). or havi ng a fresh rack of lamb, or even 
fish-and-chips served in newspaper. 

Fiji is a tropical paradise where, yes, ''there 
are stars in the Southern Skies". I was staying 
on a small island resort called Treasure Island 
located several kilometres west of the main 
island of Fiji. Snorkling amongst dazzling reef 
fish and combined with excellent food and 
entertainment made this a holiday I will never 
forget. 

During my visit to New Zealand , I had the 
opportunity to meet with a few amateur and 
professional astronomers. At the very bottom of 
the South Island , in a small city called 
Invercargill , I met with the Director of the 
Southland Museum, Mr. Russell Beck, who was 
also an avid amateur astronomer. He gave me a 
tour of their observatory which is attached to 
the museum . The observatory had an 
interesting observing aperture in that the top 
one-third of the dome would slide away to 
expose the sky. The instrument was a 30cm 
Cassegrain Newtonian with an f/6 primary 
mirror and a 180cm focal length . 

In the central part of the South Island near 
Lake Tekapo, I drove to the top of Mount John 
where a Baker Nunn satellite tracking stati on 
and several observatories are situated . First of 
all , the Americans at the Baker Nunn facility 
would not allow me to see the camera because I 
was twenty minutes past their public tour hours. 

10 

Astronomy 
In 

New 
Zealand 



by Don Hladluk 
CAlGARY CENTRE 

BELOW II a general view of the lummlt of Mt. John, a 
l ite of .. veral of New Zealand'i oblervatorlel. INSET 
II Dr. Michael Clarke (Right) who toured the author 
(at le«) around the Mt. John lite. A" photol by the 

author. 

Even though I expla ined that I was from Canada 
and would not be passing this way again, they 
would not budge. That was my astronomical 
beef for the tri p! On the other hand, Mr. Michael 
Clark of t he Moun t John Un ivers ity 
Observatory ( a New Zealander) was more than 
happy to give me the grand tour of the 
instrumentat ion located on the mountain. 

The installation is a joint University of 
Canterbu ry, Univers ity of Pennsylvan ia, and 
Univers ity of Florida ven ture. There are 
numerous sky cameras under roll -off roof 
structures to mon itor sky cond it ions and to 
record meteors. There are also three large 
domes on the mountain. The original dome 
housed a 40 cm reflector but had its shutter 
blown off (sounds li ke Plateau Mountain !! ) and 
is currently being dismantled. Just in passing, 
they have Ash domes and have very little 
operating problems with them, considering the 
high winds in almost comparable temperature 
fluctuations as in Calgary. The other two domes 
each house a 60cm reflecting telescope. One is 
an f/13 .5 Boller & Chivens (see pages 12 and 13) 
and the other is ("was") built by the Optical 
Craftsmen Company of Californ ia. This has 
just been extensively rebuilt (now f/16) and now 
utilizes a Serrier truss system instead of a heavy 
tube. The design is very easy to make, very light, 
and very strong . However, a potential problem 
could result from dust accumulation and stray 
light. It is used almost entirely for photometry in 
the UBVRI regions. 

The Boller and Chivens is used for most of 
the photograph ic and spectroscopic work . 
They have a Boller and Chivens Spectrograph 
of dispersion 60 Angstroms/mm in the red . The 
Mount John Observatory also has an Echelle 
with a dispersion of 1 Angstroml mm in the red. 
This is used mainly for stellar abundances but it 
is about to be modified for rad ial veloc ity 
research . 

The Boller and Ch ivens was erected in 1975 
and the Craftsmen in 1969. Mount John also has 
a 25cm, 13cm, and 10cm Fecker astrographs on 
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one mounting . This used to be at the Lick 
Observatory. An atlas known as the Canterbury 
Sky Atlas, was produced by the 13cm lens. This 
was a southern extension of the Lick Sky Atlas. 

The Bamberg Variable Star Patrol was run 
at Mount John for about ten years, but is now 
finished . It utilized four 10cm lenses on one 
mounting all seeing the same RA but different 
pairs of Declinations. Plates measuring 16cm 
on a side.each covered 14 degrees square. 

The Harvard Sky Patrol has just started on 
Mount John with the installation of a Blue and 
Red camera. These are 41 m m lenses, focal 
length, and use a 20 X 25cm plate and see 30 X 
40 degrees! 

Mount John used to run an image tube 
program on the Boller and Chivens for a regular 
patrol on quasars. That has finished now 
because it was mainly a concern of one student 
doing his Ph .D. It used to reach 20th magnitude 
in ten minutes with hypered plates on the Boller 
and Ch ivens. R SCan Ven eclipsing binaries are 
a current interest in New Zealand both 
photometrically and spectroscopically. 

The grinding of a 1 metre mirror and some 
of the telescope construction work has just 
started (June, 1981) in the Physics Department, 
Universi ty of Canterbury. This will be the 
largest Dall Kirkham design in the world when 
finished . 

AT BOTTOM LEFT II the 60cm Optical Craftlmen reflector and AT BOTTOM RIGHT the 60cm Boller and Chlvenl 
reflector, both situated on Mt. John and described In the text. 
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ABOVE II the 30cm reflector at Invercarglllat the 
Southland MUHum. The telelCope II houled In 
the obMrvatory pictured BELOW. 

The project will cost about 200,000 NZ 
Dollars (or $249,000 Canadian) with the 
building , but will not be ready until about four 
years from now. Still it would cost about 
$1 ,000,000 NZ to just buy one. The expertise is 
certainly beginning to show in New Zealand as 
it moves ahead in the exciting field of 
astronomy. 

After several hours of conversation, I had to 
press on and continue on to Christchu rch . 
While on the ferry from the South Island to the 
North Island , on February 5, 1981 (February 4 in 
Alberta) , I observed the partial phases of an 
annular ecl ipse . The moon was easily 
noticeable, silhouetted against the sun, by 8:30 
a.m. local New Zealand time. I used a 135 mm 
lens with a 2X teleconverter (f/12) and 
Ektrachrome 400 film at 1/500th of a second . 

Eclipse maximum occurred about 10.00 a.m. 
and was completely over by 11 :20 a.m. At 
mid eclipse one could project the apparent 
diameter of the moon over the sun and see that 
it would not cover the sun completely . Centre 
line for this eclipse went through Stewart Island 
which is just south of the South Island . 

I saw one other observatory in Nelson , 
South Island , but could not locate the owner. 
There are many other observatories and 
planetariums wh ich I did not get to see but hope 
to some day in the near future . 

I would like to thank Mr. Russell Beck of the 
Southland Museum and Mr. Michael Clark of 
the Mount John University Observatory for 
their time and information used in this article . 
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Measuring 
Asteroids 

14 

by 
Andrew Lowe 

EDMONTON CENTRE 

During the morning of October 10, 1980, 
more than one hundred professional and 
amateur astronomers throughout western 

North America were pOinting their telescopes 
toward a faint and unassuming star of eighth 
magnitude in the constellation of Pegasus. 
Near the star was a ninth magnitude asteroid 
that gradually approached and merged with the 
star's image shortly before 1 :00 am M.D.T. 
Then , a few minutes later, a dozen observers 
located within a narrow belt extending from 
central Alberta to western Oregon saw the 
combined brightness of the star and the 
asteroid suddenly drop by 70% as the star 
passed behind the asteroid's limb. Seconds 
later, the star reappeared and the combined 
brightness abruptly returned to its original 
level. An asteroid occultation of the star had just 
been observed . Many others who were led away 
from the true path by a bad last-minute 
prediction saw nothing. 

Chances are you probably never heard of 
the asteroid 216 Kleopatra before its 
occultation of the star SAO 128066 on that 
evening in 1980. Due to the extensive coverage 
of the event, however, the size and shape of 
Kleopatra became one of the most accurately 
determined of any asteroid. Its profile 
determined from the occultation is shown in 
Figure 1. The chords refer to the timings at each 
observing s i te between the star's 
disappearance and reappearance when the star 
was behind the minor planet. An elliptical 
outline of the asteroid has been fitted to the 
endpoints of the chords -- its dimensions are 93 
km by 12Skm. The effective diameter is 109±4 
km. 

Such prec ise measurements of the 
dimensions of asteroids cannot be made in any 
other way. In addition , if the observations are 
recorded with high-speed equipment, the size 
of the occulted star itself can be found from the 
time taken by the star to disappear behind the 
minor planet. 

The greatest value of stellar occultations 
involving asteroids is their use in calibrating 
other methods of determining asteroid sizes. 
These include interferometry, polarimetry, and 
radiometry , each of which can be routi~ely 
applied to many hundreds of asteroids. 
However these methods are not direct since 
they usu~lIy rely on some basic assumptions 



ranging from uniform albedo (reflectance) and 
no limb darkening to spherical shape. The few 
accurate and direct determinations of asteroid 
sizes from occultations can therefore show if 
systematic errors are present in the indirect 
measurements. 

With so much to offer, it may seem 
surprising that so few asteroid occultations 
have been observed , especially when over 200 
minor planets have diameters over 100 km. Less 
than a dozen of these events have been 
adequately observed , and most of them have 
been during the last five years. 

FIGURE 1: Size and .hape ofthe 
a.t.rold 218 Kleopiltra from It. 
occultltlon of SAO 128066. The 
reappelrence of the .tarwa. not 
ObHrved at Goldendale or 
C..telgar. Ob.ervatlon. at 
Devon and Llnbrook were made 
by Edmonton Centre member •. 

30 km 

The difficulty in observing asteroid 
occultations can be appreciated by considering 
the geometry involved with the earth , the 
asteroid, and the occulted star. During an 
occultation , the "shadow" in the light of the star 
cast by the asteroid sweeps across the earth's 
surface. Since the star can be considered to be 
a light source at infinity, the shadow cast is a 
cylinder with the same cross-sectional profile 
as the asteroid . Subsequently, the occultation 
track across the earth is only as wide as the 
aste.r~id itself. To predict the path with 
suffiCient accuracy, the relative positions of the 
asteroi.d and the star usually must be 
determined to within 0.1 seconds of arc. Th is 
degree of accuracy cannot be obtained until 
several nights before the event when the two 

objects can be photographed on the same 
plate . As a result the true path of an occultation 
is uncertain until a couple of days before the 
event occurs. And if the last-minute update is 
slightly in error observers may end up far from 
the actual path (as in the case of the Kleopatra 
event and a few others as well) . 

The International Occultation Timing 
Association (IOTA) is responsible for relaying 
last - minute information to interes ted 
individuals. Both Dr. Hube of the University of 
Alberta and myself will be informed if an 
improved prediction indicates that an 

North 

We.1 

occultation may be visible from Edmonton. We 
would then alert observers to fan out across the 
expected occultation path . 

The best way to record the disappearance 
and reappearance t imings is to use a cassette 
tape recorder and call out the events seen 
through the telescope while simultaneously 
recording shortwave time signals from radio 
stations WWV or CHU. Accurate times can be 
retrieved later by replaying the tape. Observers 
should also be able to specify their 
geographical locat ions to within ± 0.1 minutes 
of arc in long itude and latitude and ± 200 meters 
in elevation. 

As in the case of total solar ecl ipses, there is 
only one chance to properly observe and record 
the occultation. Equipment problems and the 
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failure to f ind the target star in t ime are the most 
common reasons for not obtaining usefu l 
results, so a practice run before the event is 
strongly recommended. 

The primary source for identifying and 
predicting upcoming occultations has been 
Gordon Taylor of the Royal Greenwich 
Observatory. For the last several decades he 
has made com puter searches from 
comparisons of asteroid ephemerides and star 
positions to find instances where an asteroid 
passes very close to a star in the sky. 

As an example, let us compute the 
circumstances of the occultation involving the 
minor planet 405 Thia and the star SAO 161675 
that will be visible this summer. This event was 
found by the author using the following 
computer-derived asteroid ephemeris : 

DATE R.A.(1950.0) DEC. 

1982 JUL 20 18h35m21 .s81 - 12°25'02."8 
1982 JUL 21 18h34m33.s84 - 12° 23'08. "3 
1982 JUL 22 18h33m47.s25 -12°21'20."5 

and the following position for SAO 161675: 
R.A (1950.0) Dec Mag. 

18h34m44.s68 -12°23'37" .1 6.9 

The occultation occurs at a very favorable solar 
elongation of 158° . By usi ng second-order 
interpolation , it is found that the asteroid will be 
in conjunction with the star at 18.5h U. T. on July ,. 

FIGURE 2: Elliptical outline of 2 Palla. from Itl 
occultation of SAO 85009 In May of 1978. The 
effective diameter II 538km. Diagram from Annual 
Review of Astronomy and Astrophysics (1979). 

20th , when it will be 3.2" north of the star. As 
shown in Figure 4, the nominal occultation path 
will sweep across the Eastern Hemisphere. The 
extreme narrowness of the path (about 130 km) 
is evident. 

We have also ind icated the paths (shown by 
the dashed lines) corresponding to shifts north 
and south by 1" relat ive to the nomi nal 
prediction , either of wh ich are distinctly 
possible. A last-minute update will , we trust, 
pinpoint the exact locat ion of the occultation 
path . 

A new dimension to observing asteroid 
occultations was added when some observers 
reported occultations of short durations far 
from the expected path . These secondary 
occultations, while possibly due to birds, 
planes, or clouds , could best be explained as 
being caused by small natural satellites orbiting 
around the major asteroids. Some notable 
examples: 

1. J . Mc Mahon , a Ca li f o rn ian amateur 
astronomer, recorded an occu ltation of a 
star by 432 Hercul ina in June of 1978, as well 
as several secondary events, the longest of 
which was in perfect ag reement with a 
secondary event recorded photoelectrically 
at Lowell Observatory. The observations are 
consistent with a small sate lli te about 46 km 
in diameter and 990 km from Herculina. 

2. An occultation of a star by 9 Metis was 
observed in December 1979 in a path acrosS 



FIGURE 3: Fifteen photoelectric 
oblervatlonl 0' the occultation 0' 

AG+00 1022 by 3 Juno have been uled 
to produce thll profile 0' the alterold. 

The December 1979 event glvel a 
diameter 'or Juno 0' 267km. 

Astronomical Journal diagram. 

southern Venezuela and northern Guyana. 
In addition , a secondary occultation was 
observed by three observers at 
Barquisemeto, Venezuela caused by a 
satellite at least 65 km in diameter at a 
distance of 911 km from Metis. The satellite 
has been confirmed by Chinese astronomers 
in the same way Pluto 's moon was 
discovered -- photographic images of Metis 
feature a bulge on one side caused by a 
satellite of the same size and distance from 
the main asteroid as the Barquisemeto 
object. 

The lesson to remember from these cases 
is that observers should be prepared to record 
more than one dimming of the star during an 
asteroid occultation. It would also be helpful to 
have two observers about a kilometre apart to 
obtain independent confirmation of any 
recorded events. 

What are the prospects for 1982? As David 
Dunham has pointed out in Sky and Telescope 
for January 1982 (page 62) a record number of 
occultations are predicted for North America 
this year and half-a-dozen are currently 
expected to pass across or near Alberta. Three 
occultations near the end of the year are rather 
favorable and may be visible not far from 
Edmonton. Who knows? 1982 may be the year 
that Edmonton Centre members not only 
measure the shape of an asteroid but discover a 
new asteroid satellite as well' 

FIGURE 4: Occultation path 0' the Itar SAO 161675 
by 405 Thla on July 20, 1962. At the prelent, the path 

location II 10 uncertain that an occultation could 
occur anywhere In louthern Alia. Diagram by the 

author. 
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- Space 
Science 

Centre 
___ proved 

After over a year of delays, studies, debates 
and site shuffl ing, the Edmonton Space 
Sciences Centre was finally approved by City 
Council on December 8, with a new budget of 
$15.6 million . There were concerns that Council 
would balk at the increased costs and either 
cancel or cut back the project considerably. 
However the budget was approved with a 
surprising lack of opposition, primarily because 
only $5 million is actually coming out of City 
coffers. $6.6 million is from the original 
Provincial 75th Anniversary grant received in 
1980 which sta rted the project development 
rolling . $4 million (the budget for all projection 
and production equipment, and for interior 
furnishings) will be the responsib ility of the 
Edmonton Space Science Foundation . Over the 
next 2 1/2 years they will be conducting an 
extensive fund-raising campaign, a project that 
RASC members will be asked to participate in . 

However, the approval of the project was 
not without its last-minute surprises. On 
December 8, Council approved the site as 
Government House Park below the Provincial 
Museum. But the vote was close, 6 to 6 tie. The 
alternative site, favoured by half the aldermen at 
the December 8 meeting was Coronation Park , 
site of the current Planetarium. The discussion 
was intense. 
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Alderman Butti , in favour of Government 
House, said , "If we are goi ng to have a project 
like th is, let's situate it in a site where it will be 
access ible to everyone, not tucked away. 
People will constantly be able to enjoy it in the 
River Valley." 

Alderman Wright cal led it a "premium 
bui lding and premium project; it needs a 
premium site (Government House Park) ." 

On the opposing side, Alderman Norris 
said, "the accessibility of 142 Street and 111 
Avenue couldn't conceivably be better. Its 
"inaccessibility" is not a valid argument. If the 
number of people is the main criteria, then 
maybe we should put it downtown , bu t that is as 
logical as taking over the Tegler Building." 
Norris continued by describing Coronation 
Park as "one of the most delightful bu t 
underutilized parks in the City". Alderman 
Newman echoed his commen ts , saying 
"Coronation Park is a beautiful park in the 
summertime, but you see very few people in it. " 

But the decision to locate on Government 
House Park stood, at least for one week. In the 
days that followed, pressure from Mayor Cec 
Purves (who was vehemently opposed the 
Government House decision , but was absent at 
the critical vote on December 8), and pressure 
from the very influential residents near the 
Museum prompted a Council turnarou nd. 

On December 17 the Mayor called a special 
Council meeting and by a vote of 12 to 1, 
Government House was out, and Coronati on 
Park was in. In Justifying their change of 
convictions, many aldermen said they were 
afraid that to continue to push for Government 
House would only run the risk of more delays 
and increased costs . Rather than have another 
Rossdale site-type furor on their hands, 
everyone chose the path of least resistance and 
voted for Coronation Park . 

Sod-turning at Coronation Park is 
scheduled for February 1, with actual 
excavation likely to begin by mid-month . 

- Alan Dyer 

--



al Ihe ~Ianelalium 

With the beginning of a new year at the 
Planetarium, it's time to tally up the figures 
for the previous 12 months. 

1981 was not a great year for attendance. 
49,624 people attended our programs, down 
6.7% from 1980, and down nearly 10% from 
the near-record high year of 1979. Public 
programming itself was down 3%, school 
programming down a slight .06%. Commun ity 
astronomy (in effect our extension services) 
suffered the biggest drop - about 38%. 

An obvious contributing factor was the 
complete lack of program publicity from mid-
1981 until just before Christmas. This was 
due in part to personnel changes and 
disruptions of service in our City PR 
Department (which handles our publicity) . 
We hope 1982 will see some significant 
improvements in the quality and quantity of 
publicity. Also, some major events that 
contributed Significantly to our community 
astronomy attendance in 1980 were missing 
in 1981 . These included a "Parks Party" , the 
75th Anniversary celebrations, and a clear 
Starnight! 

Also, we suspect that the publicity 
surrounding the Space Sciences Centre may 
actually be having a detrimental effect on our 
~ttendance at the QEP. If people know there 
IS a super new facility coming in the near 
future, why bother going to the tiny old 
planetarium hidden away in the middle of 
Coronation Park? 

In addition to a drop in attendance, 
revenue was also down 2%. This includes 

revenue from ticket sales and bookstore 
sales. This was despite a terrific December 
when we were selling telescopes fast and 
furious . 

In the programming department, our 
feature show NightVision continues until 
February 7. From February 9 to February 18 
we will be presenting The Tonight Show, 
starring the constellations of winter. It is a 
tour of the winter night sky, narrated live, 
that fills in our schedule while we install our 
next feature show. Called Hidden Universe , 
the new program probes the realm of inner 
space, the world inside the atom , and how 
the forces at work in the atom control the 
fate of the universe. 

In late December we began a new 
program just for kids. Called Far Out!, the 
show takes the audience around the solar 
system , and guided by a lovable computer 
named Albert , through a black hole. Far Out! 
plays every Saturday and Sunday afternoon 
at 1 :30 pm and is su itable for children of all 
ages. 

Other events coming up include a series 
of special lectures on the infamous Jupiter 
Effect and the alignment of planets occuring 
this year. The same lecture will be repeated 
each night from March 23 to 25 inclusive at 
the Provincial Museum Auditorium. The talks 
are free and begin at 7:30 pm. 

For more information about Planetarium 
programming , please call 455-0119. 

- Alan Dyer 
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laIC newl 

New Centre Council For 1982 
At the January 11 General Meeting the 

following slate of officers was voted into 
Centre Council by acclamation : 

Past PresldenL ............. Ted Cadien (463-1703) 
President .................. Dr. Doug Hube (433-6749) 
Vice-President .......... Anthony Whyte (439-9367) 
Treasurer ........................ Mel Rankin (469-3066) 
Secretary ........................ Yn i Ebbers (476-1 193) 
Observing Co-ord . .... Darrell Cross (469-2931 ) 
Editor ................ .................. Alan Dyer (488-1092) 
National Council Rep. Ted Cad ien (463-1703) 
Councillors ........................................ Dave Belcher 

Dave Parker 
Craig Makarowski 

Garth Fitzner 
Bob King 

These are the people who will be 
directing the affairs of the Centre over the 
next year, organizing meetings , observing 
sessions and other activities, collecting 
memberships, keeping the financial records 
of the Centre in order, and organizing any 
special projects that arise, such as our 
observing site development, the Centre's 50th 
anniversary celebrations, Starnight, etc . 

We trust the general membership of the 
Centre will support the efforts of the Council 
throughout 1982. 

EXCHANGE SPEAKERS FINALIZED 
In 1982, the Edmonton Centre will be 

participating in an extensive series of speaker 
exchanges with other RASC Centres in 
western Canada. In February, Greg Baily, 
president of the Winnipeg Centre will address 
our Centre; in March, John Greer of the 
Saskatoon Centre will be ou r guest speaker. 
April is the month for our annual exchange of 
speakers with the Calgary Centre. While in 
May, we will host a guest speaker from the 
Vancouver Centre. 

Stew Krysko will be visiting the 
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Saskatoon and Vancouver Centres as our 
representative, speaking on the "Riverside 
Telescope Maker's Conference" (to 
Saskatoon) and on "The Jupiter Effect" (to 
Vancouver) . In April , Alan Dyer will be 
speaking to the Winni peg Centre on the topic 
of "Touring the Observatories of Arizona" . 

75% of the travel costs of the Vancouver, 
Saskatoon and Winnipeg exhanges will be 
paid for by a grant from the National Office 
of the RASC. 

SASKATOON G.A. REMINDER 
If you are a member of the RASC, you 

should definitely make plans now to attend 
the annual national RASC General Assembly, 
this year to be held in Saskatoon. The dates 
are Friday, May 21 to Monday, May 24 
(Victoria Day). Accommodations will be 
provided on the University of Saskatchewan 
campus where most of the events will take 
place. A full schedule of talks, banquets, 
social gatherings, and special tours is being 
arranged. Registration and accomodation 
fees at G.A.'s are always very reasonable, and 
transportation costs to Saskatoon are not 
expensive. 

So plan to attend . For further 
information , please write to the Saskatoon 
Centre; c/o Sub P.O. No. 6, Box 317, 
Saskatoon, Saskatchewan, S7N OWO. 

CAROUSEL PHOTOGRAPHICS OFFERS 
MEMBERS A DISCOUNT 

The well -known photofinishing outlet in 
Edmonton , Carousel Photographics, has 
agreed to provide Edmonton Centre members 
a discount of 10% on all purchases of fil m, 
processing and photofinishing services. 
Members must present a valid RASC 
membership card to quali fy . 

Carousel is located in the lower half of 
the Wh itecourt Square Build ing , 10525 Jasper 
Avenue. Ph : 424-7161 . They are set up to 

-



provide special services such as push
processing, useful to astro-photographers. 

HOW DO WE COMPARE? 
This year, dues for membership in the 

Edmonton Centre were raised to $24.00 for 
Adults, $15.00 for Youths 17 and under. How 
does this compare to other RASC Centres? 
From coast to coast: Victoria ($201$16) ; 
Vancouver ($25/$12.50); Calgary ($25/$16); 
Saskatoon ($24/$16.50) ; Winnipeg ($35 - one 
flat fee) ; Hamilton ($25/$20 after January 1, 
1982); Toronto ($201$12.50) ; Montreal 
($25/$15) . . 

So you can see, the Edmonton Centre's 
fees are in line with what most other Centres 
have decided to ch.lrge. 

THE 1982 ANNUAL BANQUET APPROACHES 
This year the Centre's Annual Banquet 

will be held at the Westin (formerly 

Edmonton Plaza Hotel) downtown on Friday, 
March 12. The bar opens at 6:30 pm, dinner 
at 7:30. Tickets will be $15.00 each, available 
at the March General Meeting or at the door. 

We will have a very special guest speaker 
at th is year's Banquet - Clinton Constant, an 
original member of the Centre when it was 
formed in 1932. Clint now lives in California. 
He is very active in various scientific and 
technical societies, has won recent awards 
for public speaking, and is still a very lively 
and energetic speaker. 

We will be honored to have Clinton as 
our guest-of-honour and main speaker at the 
Annual Banquet. We hope to see a good 
turnout from the general membership, to help 
us celebrate 50 years of astronomy in the 
EdrilOnton Centre. . 

For more information about the Banquet, 
or to reserve a ticket, please call Centre 
Treasurer Mel Rankin at 469-3066. 

NOTICE of GENERAL MEETINGS 

MONDAY, FEBRUARY 8 

<ires BAIley, 
PresIdent, Wlnnlpes Centre, RASe 
"The Mysteries of Stonehenge" 

«ires ldey Is currently President of the 
WInnIpes Centre of the 1ASe, ... d Is the first 
In A series of exch .... spe.Uers from other 
westem IA5C. Centres. Cires's tAlk wID cluJ 
with the utronomk&l ..... HkAnce of 
llleldthk stnIdures such AS Stonehense. 
WAS It ... AndentutronomkAI computer AS 
SOllIe hAw suaestedl 

B o th meetings at: 

MONDAY, MARCH 8 

John Greer, 
SuUtoon Centre, RASe 
TOPIC: To be announced 

John Greer Is ... Adi¥e member of the 
SukAtoon Centre of the IA5C., A dub 
weU-Imown for their mAny KCOmpllsh
ments In the AreA of .un.Ueur utronomy 
... d obsemn •. John wID be speAidn. on the 
ewr-populAr topic of T.B.A. (The detAIls of 
Much meedn. wi. be ... nounced At the 
FebruAry GenerAl Meedn •• ) . 

8' 00 PM : MUSIC ROOM. EDMONTON PUBLIC LIBRARY 
r; LJ f! sis am! III e III tJ e r S 0 f the P LJ tJ II car ewe leo III e 
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1982 MEETING DATES 
Now that everyone has their 1982 

calendars, please make note of the following 
General Meeting dates for the remainder of 
1982: 
FEBRUARy ........................ Monday, February 8 
MARCH .... .............. .................... Monday, March 8 
APRIL .................................... .... Monday, April 19 
MAY ............................................ .. Monday, May 10 
JUNE .......................................... Monday, June 14 
SEPTEMBER ................ Monday, September 13 
OCTOBER ................. ......... Monday, October 18 
NOVEMBER ..... ................. Monday, November 8 
DECEMBER .... ................ Monday, December 13 

All General Meetings will take place at 
the Edmonton Public Library, in the Music 
Room, startiang at 8:00 pm. For the dates of 
Observer's Corner meetings and Observing 
Sessions in 1982, stay tuned to Stardust. 

THE ANNUAL EDMONTON CENTRE 

for ial(Z 
FOR SALE: Meade 20cm (8" ) f/6 Newtonian 

telescope with accessories. Contact Larry 
at 483-1832 Wed. - Sun. 

FOR SALE: 4.5-inch Tasco reflector, 900mm 
focal length , equatorial mount , wooden 
tripod , 2 eyepieces , Barlow lens, moon 
filter . Mint cond iti on , rarely used , one year 
old . $400.00 Glseli Vachon , 462-3640 
(home) or 423-3694 (off ice) . 

FOR SALE: 12 1/2" (30cm) f.5.2 telescope. 
Homemade, but with Cave Optical mirror. 
Need remounting , no drive, but workable. 
Homemade mirror cell ; needs new tube. 
With 8-foot diameter dome. $1200.00 firm . 
Call Ralph Haeckel at 455-1069. 

C8anquet In celebration of the 50th annl~rsary 
of the Edmonton Centre 

FRIDAY, MARCH 12 
6:30pm (Bar opens) 7:30pm (Banquet) 

guegt-o~- gJOtlO/{: 

CLINTON CONSTANT 
One of the founding members of the 
Edmonton Centre in 1932 

WESnNN HOnL (EDMONTON PlAZA) across from library 
nCKETS: $.5.00 each -- available at March 8 General Meedns 
or phone Mel Rankin at 469-3066 before March 8 to reserve 



A bulldozer wal uled to flatten out areal for 
parking, tentl, telelcopel, and the trailer. 

Buck 
Mountain 
Pictorial 

Several truck loadl of gravel were poured on the 
parking area, roadway, and on the trailer lite. 

1981 was a busyyear at 
Buck Mountain, as 
major work was 
carried out on the 
Centre's observing 
site. There was even 
time for some 
observingl an oblervlng .... Ion WI held at Buck Mountain att,&ncled 

of-honor Ken Hewitt-White from the Vancouver Centre. 

In September, the ATCO trailer Itlelf wallnltalled 
on It I lite. 

The trailer ( far right) wal winched Into polltlon 
at the north end of the Lower Site. 
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Astronomy 
Courses 

THE 
Jupiter 

Effect 
A r.re .... nment of plAnets 

occurs In 1982. Wh.t effect wiD It h.~ 
on Earth? 

Spring Sky Course 
Monday, AprilS - April 26 
7:30 pm, Room 107, Ross Shephard H. S. 
13546 - 111 Avenue Fee: $6.00 

Advanced Astronomy Course 
Tuesday, April 6 - April 27 
7:30 pm, Wood croft Library 
13420-114 Avenue Fee: $8.00 

Introductory Astronomy Course 
Wednesday, April 7 - May 12 
7:30 pm, Music Room, Lions Centre 
11113 - 113 Street Fee: $12.00 

Telescope User's Course 
Thursday, April 8 - April 22 
7:30 pm, Music Room, Lions Centre 
11113 - 113 Street Fee: $6.00 

for further information contact 
Queen Elizabeth Planetarium at 455~119 

A SERIES OF FREE PUBLIC LECTURES 

Provincial Museum Auditorium 

March 23. 24. and 25 
7:30pm 

(Same lecture repeated each night) 

A I'Il£SINTAnON OF THE QUEEN WZAlETH 
PlANETARIUM And the 
PROVINCIAl MUSl.UM OF AUlUlYA 



DISCOVER 
THE 

UNIVERSE 
* 
* 
* 
* 
* 
* 
* 
* 
* 

TkE 
RoyAl 
ASTRONOMicAl 

SOciETY 
of CANAdA 

EdMONTON CENTRE 

monthly general meetings 

monthly observers group meetings 

regular group observing sessions 

use of the Ellerslie Observatory 

use of Buck Mountain Dark Site 

the annual RASe Observer 's Handbook 

STARDUST 

the RASe Journal and Newsletter 

free admission to all Planetarium shows 

PRESIDENT Dr.Doug Hube (433-6749) 

RASC, EDMONTON CENTRE MEMBERSHIP APPLICATION FORM 

Please accept my appl icat ion for membersh ip in the Royal Astronomical Society of Canada, EDMONTON 
CENTRE for 1982. Enclosed is a cheque or money order for the appropriate fee: $24.00 for Adults; $15.00 for 
Youths 17 and under. I understand that upon receipt of my appl icat ion and fee rem ittance, a membership card 
and a copy of the 1982 Observer's Handbook will be mailed to my address (or can be picked up at the next 
monthly general meeting) , and that I will be placed on the mailing lists for RASC publ ications. 

Name 0 New Member 

AddrelS 0 Renewal 

Po.'al Code __________ Phone ___________ _ 

MAIL TO: Edmonton C.ntr., RASC, c/o Queen Ellz.beth PI.n.t.rlum, CN Tower, 10th Floor, 10004-104 
Avenu., Edmonton, Alb.rt., T5K 01<1. Pl .... m.k •• 11 cheques p.y.ble to: Edmonton C.ntre, RASC . 
... .. . . .. . .... .. .. . ... . . ...... .. . . .. . . . . . . ... . . ... . . . . .. . ....... . .. ... . . .. ..... . .. . . . ...... . . . Th.nks' 
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