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The Queen Elizabeth Planetarium and the Royal Astronomical

Society of Canada, Edmonton Centre, welcome you to STAR NIGHT '75.

Star Night '75 again provides the opportunity for Edmontonians
to see at close hand the fascinating autumn skies over Alberta.
Weather permitting, a battery of telescopes will be trained upon the
First Quarter Moon, the giant planet Jupiter with its four sparkling
Satellites, star clusters and star clouds. Also under the stars
the exciting NASA film "Voyage to Jupiter" will be shown on our

movie screen.

Inside the planetarium a "Cook's Tour'" of the night sky has been
arranged to familarize you with the patterns in the stars that
capture the imagination of the ancients. To assist the budding
amateur star—-gazers, an extensive step-by-step display of telescope
mirror grinding will be shown. In addition, the professional
astronomers from the University of Alberta will reveal their plans

for a new large telescope for Alberta.

May the skies be clear and crisp and your curiosity aroused by the

mysteries of the Universe about you!



THE ROYAL ASTRONOMICAL SOCIETY OF CANADA

Anyone who is interested in one of the many facets of astron-
omy; whether it be star-gazing, telescope making, Astronomical
or Space Science Theory, can find an opportunity for sharing
and increasing those interests by becoming associated with
the Royal Astronomical Society of Canada, Edmonton Centre.
Membership in this centre entitles one to full privileges as
members of the R.A.S.C., which has its National Headquarters in
Toronto, Ontario. The R.A.S.C. includes both professionals and
amateurs and has centres in major cities across Canada.

Meetings of the Centre are normally held of the second Monday
of each month (from October to June inclusive), at 8:00 P.M., in
the Queen Elizabeth Planetarium. These meetings feature guest
speakers including astronomers, radio astronomers, spacecraft
designers and NASA project scientists. In addition to these
regular meetings, we organize each year a September observing
session or Starnight, a June picnic and a banquet held in November.
For instance, this year will begin with a talk by Alan Dyer on
Astrophotography, and a special presentation of a science fiction
program ''The Last Question" dinside the planetarium's Star Theatre.
As well, each year an exchange speaker from the Calgary R.A.S.C.
presents a talk.

Membership in the RASC includes complementary admission to the
Queen Elizabeth Planetarium. RASC members also receive the annual
RASC Observer's Handbook; Stardust, the monthly bulletin of the
Edmonton Center and the Journal of the National RASC published

bi-monthly.



QUEEN ELIZABETH PLANETARIUM

The Queen Elizabeth Planetarium was built by the citizens
of the City of Edmonton to commemorate the 1959 royal visit
of Her Majesty Queen Elizabeth and Prince Philip.

Officially opened in October, 1960 the Planetarium became
the first such facility in Canada devoted to the popularization
of astronomy. Since that time hundreds of thousands of visitors
have attended the Planetarium programmes making the unit an
important part of Edmonton Parks and Recreation's Leisure and
Environmental Services.

The heart of the Star Theatre is the "Star Projector". Manu-
factured by the Goto Optical Company of Toyko the 'Venus" projects
some 2,800 stars through thirty-two optical systems as well as
projecting the Sun, Moon and the five naked-eye Planets of our
Solar System.

With this incredibly complex instrument the audience may view
the evening sky as seen from any point on the surface of the Earth
while passing through anytime sequence; as small as a minute or
as large as an eon. Aided by a battery of 35 mm slide projectors,
movie systems and highly specialized effect projectors, the
audience can be transported to anywhere in the solar system...
and beyond. The entire visual experience is enhanced through the
use of the finest of sound systems.

The Planetarium is in essence the ultimate form of Multi-Media
Theatre. Each production is a dramatic blend of the astronomer's
knowledge and the talents of writers, artists and technicians.

The end result is a programme which is not only educational but

also entertaining, sometimes serious, sometimes amusing!



TELESCOPIC OBSERVING

Weather permitting many different telescopes will be set up on the
lawn in front of the Planetarium. While there may seem to be a wide
variety of telescopes present, there are actually only two types—-—

reflectors and refractors. Figure 1 illustrates a Newtonian Reflector,

in which light is reflected off the main mirror at the base of the
tube and aimed out the side by a small secondary mirror. A variation

of this —— the Cassegrain Reflector is shown in figure 2. The secondary

mirror sends the light rays back down the tube and through a hole cut
in the primary mirror. Refracting telescopes use no mirrors. As

seen in figure 3, light is bent by a lense placed at the front of a
long tube. The light is received by a second lense system, the eye-
piece, at the end of the tube. Good refractors can be purchased for

as little as $150.00 and hence are quite popular beginner's telescopes.
Newtonian reflectors can be made by an amateur at at total cost of less
than 3200.00 or can be bought for $300.00 and up. The Cassegrain

reflectors cost $800.00 and up due to more expensive optical extras.
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AN INTRODUCTION TO A CAREER IN ASTRONOMY

Astronomy, the oldest and one of the most rapidly changing
sciences, encompasses the widest range of physical phenomena
of any science. The research interests of astronomers range
from interstellar space, which is a vacuum superior to any
produced in a terrestrial laboratory and where temperatures
are typically a few degrees above absolute zero, to the
recently discovered Pulsars in which the density of matter is
measured in billions of tons per cubic centimetre (!) and the
temperatures in hundreds of millions of degrees. More classical
fields of study are the structure and origin of the Earth and
the Solar System, the Sun's place in the }Milky Way Galaxy,
physical and dynamical properties of stars and galaxies, and
so on.

A successful career in Astronomy and Astrophysics requires
a thorough education in the physical sciences. The increasing
sophistication in methods of analysis, the study of more
and more extreme physical conditions, and the increasingly
complex picture of the Universe which is emerging force
the students of Astronomy to become especially familiar with
advanced mathematical techniques and the use of computers.

Anyone planning to pursue a career in Astronomy is advised
to major in Physics and/or Mathematics during his under-
graduate years at university. At this stage, one or two
courses in introductory Astronomy and Astrophysics are adequate.
More advanced training and specialization in a particular
field of Astronomy will normally be reserved until the student

is in graduate school.



It should be noted that many Radio Astronomers have received
their undergraduate training in electrical engineering.

Studies in Physics should include mechanics, heat, optics,
(geometrical and physical), electricity and magnetism, thermodynamics,
atomic physics, and an introduction to nuclear physics, geophysics
and quantum mechanics. Studies in Mathematics will include
trigonometry, analytical geometry, calculus, advanced algebra, some
statistics and numerical analysis and computer science. One or two
courses in Chemistry and, possibly, Biophysics might be useful.

The University of Alberta offers the necessary background in
undergraduate Physics and Mathematics. There are, in addition,
four courses in Astronomy and Astrophysics available to undergraduates
in the Honours Physics program. A graduate program is available in
Astronomy and Astrophysics leading to the M.Sc. and Ph.D. degree.
Excellent computer and laboratory facilities exist. Observational
facilities consist of a 12-inch telescope on campus for use by under-—
graduates and a 20-inch research telescope near Devon. Staff and
graduate students make frequent use of telescopes at the David Dunlap,
Dominion Astrophysical and Kitt Peak National Observatories.

Most major Canadian universities offer undergraduate and/or
graduate programs in Astronomy. For further information, write to
the Guidence Centre, Faculty of Education, University of Toronto,
1000 Yonge Street, Toronto, Ontario M4W 2K8, and request a copy of

the G.C. Occupational Information Monograph. entitled, Astronomer.

ASTRONOMY IN CANADA

At the present time over 150 persons are employed full-time as

professional astronomers in Canada. Most Canadian universities have



either a separate department of astronomy (Toronto, Western
Ontario, University of British Columbia) or have one or more
astronomers on staff in their departments of physics or
mathematics (Alberta, Calgary, Victoria, Brandon, Queen's,
St. Mary's etc).

The largest opitcal telescope in Canada is the 74-inch
diameter reflector of the David Dunlap Observatory north of
Toronto. There are 72- and 48-inch telescopes near Victoria,
a 48-inch near London, Ontario, and many 24— and 16-inch tele-
scopes at other locations. A Canadian-owned 24-inch telescope
is operated on Las Campanas in Chile. The largest Canadian
radio telescope is 150 feet in diameter and located in
Algonquin Park, Ontario. There is an 85-foot dish near
Penticton, B.C. Most of these telescopes are open to public
view during restricted visiting hours.

Two years ago an agreement between Canada, France and
Hawaii was signed announcing the construction of a 3.6 meter
(141 inch diameter) telescope on Mauna Kea, Hawaii (elevation
13,730 feet). When completed in late 1978 (at a cost of more
than $20 million) this instrument will be one of the half
dozen largest telescopes in the world, and will provide an
important stimulus to the further development of Canadian

astronomy.

ASTRONOMY AT THE UNIVERSITY OF ALBERTA

The Department of Physics offers several undergraduate
courses in astronomy and astrophysics. Some are directed
toward students majoring in a physical science: Astro 253,

Astro 410, Phys 563, Phys 565. Others basically survey
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courses of a descriptive nature, are available to students in other

faculties such as Arts and Education: Astro 253, Astro 353.
Research and teaching in astronomy and astrophysics is conducted
by members of the academic staff in the Department of Physics
(observational astronomy, theoretical astrophysics, laboratory
astrophysics) and in the Department of Electrical Engineering(radio
astronomy). Programs leading to undergraduate and graduate degrees
are open to qualified students. Research facilities include a
12 - inch optical telescope ( a 20-inch is to come), radio tele-
scopes one of the largest computers in Canada, and a wide variety

of laboratory devices such as spectrographs and linear accelerators.

THE DEVON OBSERVATORY 20-INCH REFLECTOR

History: The Astrophysics group of the Department of Physics at the
University of Alberta has operated, for a number of years, a small
observatory located about 3 miles north of the town of Devon. The
main instrument has been a 12-inch cassegrain reflector. Approxi-
mately two years ago, the mount was replaced. This purchase was

taken as the first step in updating the Devon observing station.

The next step was to acquire a larger telescope. Due to poor

quality and workmanship a commercially produced telescope was rejected.
We came to the conclusion that it was possible to build the entire
telescope, both optics and mount, ourselves.

The choice of the size of our proposed telescope was based on
three constraints. We wanted a telescope as large as possible, but
we had limited funds, there was a limit to the size of work that
could be done in the University machine shops, and the finished
telescope had to fit inside a dome of only 13 feet inside diameter.
It was decided that the best we could do was a 20-inch telescope.

To overcome the rather modest aperture of this new instrument, it has
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been designed to be as adaptable as possible to any conceivable
usage, both optically and mechanically.

Optical Design: Two 20-inch blanks have been purchased from
Bourns Optical Company. An 18-inch diameter blank of opthalmic
crown glass for use as a prime focus corrector has been purchased
from Coulter -Optical Company along with a number of smaller
mirror blanks for use as secondary and tertiary mirrors.

The telescope is designed so that it can be used in any of
three different optical configurations. It will be usable at
the prime focus as a Schmidt quality camera, at an F/8 Casse—
grain or Naismyth focus, and at an F/18 Cassegrain or Naismyth
focus. The three different optical systems are sketched in
figure 1 and are discussed individually below.

‘(@) Prime Focus: The prime focus camera system is somewhat
similar to the Baker reflector corrector system (see "Amateur
Telescope Making", volume 3). As in any Schmidt system, there
is some loss in aperture to minimize vignetting. In our case,
the correcting place reduces the effect aperture to 17 inches,
giving an over-all focal ratio of F/3.5. This focus will be
used entirely for photography and will give a field of approxi-
mately 4 degrees on a 4" x 5" plate.

(b) F/8 Focus: By replacing the prime focus corrector and

camera with a convex secondary mirror, the telescope is converted
into an F/8 Cassegrain of 160 inch focal length. The F/8 is
designed primarily for photographic use. It has a moderately
large scale, but a field of almost 1/5 degrees on a 4 x 5 plate,

The limiting magnitude should be fainter than +21 (about the
same as the 48-inch Schmidt of Palomar observatory). This focus

can also be used at the Naismyth focus (folded Cassegrain) by
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inserting a third,‘flat mirror to deflect the light out the side of

the tube. In this configuration, the telescope will be used for

Figure 1. Optical design of the 20-inch telescope.

(a) Reflector-Corrector prime focus camera.
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photometry, spectroscopy, or visual observing. The flat mirror
can be rotated to any of three positions (photometer, spectro-
scope, eyepiece) in a matter of seconds, allowing very flexible
observing programs. The focal ratio of F/8 was selected to be
the same as the Cassegrain focal ratio of the Canadian-Franco-
Hawaian (CFH) telescope now under construction. This will allow
our instrumentation to be used on the latter telescope.

(c) F/18 Focus: By substituting another convex secondary mirror,
the telescope can be converted into an F/18 Cassegrain of 360
inch focal length. This focal ratio is selected primarily for
photometric or spectroscopic use at the Naismyth focus. This
particular focal ratio was chosen as it corresponds to telescopes
at Kitt Peak Observatory, Daivd Dunlap Observatory, Mr. Kobau
Observatory, and even the 200-inch at Palomar Observatory, allowing
our instrumentation to be used at any of these observatories.

The F/18 can also be used for photography at the Cassegrain focus.
F/18 is rather slow for stellar photography, but the large

scale is excellent for lunar and planetary photography (direct
images of the moon will be over three inches in diameter).
Mechanical Design: The mechanical construction of the telescope
is progressing rapidly, and hopefully will be completed sometime
this fall. A sketch of how the finished telescope will appear

is shown in figure 2,

The instrument is designed for the convenience of the
observer, in that the Naismyth focus remains near the same
position (about 5 feet from the floor and near the centre of
the dome) regardless of where the telescope is pointing in the

sky. Hence the observer will not have to climb on ladders, stools



Figure 2.

Sketch of the 20-inch telescope.
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etc. in order to reach the eyepiece at odd angles. There will
be electric motor drives for both right ascension and declination
setting, controlled from a single hand-paddle. Consideration

is being given to the possibility of computer control. The
separate parts of the telescope are discussed individually below.
(a) The Tube: While usually the telescope tube consists of the
entire mechanical structure from the primary mirror to the
secondary mirror, we are separating the conventional tube into
two parts —- the "tube'" which houses the secondary mirror, and
the "bucket'" which houses the mirror cell. The tube is the
circular upper section in figure 2,

There are three separate tubes for this telescope. These
hold, respectively each of the three optical configurations —-
the reflector corrector prime focus camera, the F/8 secondary
mirror, and the F/18 secondary mirror. To change from one
configuration to one of the others involves interchanging
tubes. Such an interchange should be possible in a relatively
few minutes (say less than 1/2 hour), and in effect gives
three different telescopes for the cost of one.

(b) Bucket: The bucket holds the mirror cell, is the saddle
to which the declination axis is attached, and serves as a
platform for the mounting of various instruments. Figure
three shows the bucket as seen end on. The bucket is an
octagon. The declination axis is attached to two of the
plates. Four of the plates are to be used for mounting
instruments, while the final two will be used for eyepiece
mounts. In this way, up to four separate instruments can be
permanently mounted on the telescope. The tertiary mirror

(in the center of the bucket) can be rotated to any of the



















































