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A pril C entre Meeting

Dr. David Sinclair 
of the

C entre for Research in Particle Physics 
C arleton University

Neutrino Astronomy

Friday, A pril 1 9 ,  1991 
8:00 pm, 103 Steacie Bldg 

C arleton University

The universe we observe with our eyes may only be a small 
fraction of the universe about us. In this talk, Dr. Sinclair will 
attempt to explain what neutrinos are and why they may be of 

fundamental importance in astrophysics and cosmology. He will 
then describe the Sudbury Neutrino Observatory, a project to

build a neutrino telescope in Canada.
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Perceptor
TelescopesTransCanada

Everything for the Amateur Astronomer 
Large Inventory • All Major Brands 

Friendly Service - Expert Advice - Lowest Prices

Prices Lower Than Ever
With the elimination of the old "hidden" Fed
eral Sales Tax, most of the products we sell 
now actually cost less, even after adding on 
the new Goods and Services Tax. Give us a 
call for up-to-date prices.

am

John & Susanne Kidner invite you to . . .

located on Hwy 27, 
1/2 Mile South of Hwy 9

SCHOMBERG

Brownsville Junction Plaza 
2nd Floor

Enter by the blue door 
in the "courtyard"

Wednesdays 10  am to 6  pm
T hursdays 10  am to 6  pm
Fridays 11  am to 6  pm
Saturdays * 10  am to 6  pm
Other times by arrangement

* Closed Saturdays on "Holiday" Weekends

(416) 939-2313
FAX - (416) 939-8274

Perceptor
Brownsville Junction Plaza 

Box 38, Suite 201 
Schomberg, Ont. 

L0 G 1T0
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A pril Star Party
A t The

Indian River O bservatory

O n The First C lear N ight O f: 
A pril 12 or  13

Starting at 9:00 PM

Evening twilight ends later every day - get out and observe while 
you can. The spring sky is full of galaxies, Comet Levy will put 

in an appearance and Jupiter and Pluto will be there for all to see.

The star party will take place on the first clear night of April 12 
or 13. Call Rick Wagner at 830-9096 or Hilderic Browne at 

828-7151 for more information
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EDITORIAL Doug George

In the 15 years since I joined the Ottawa Centre, there has been a 
revolution in equipment for amateur astronomy. Large aperture 
instruments are now common, high-precision optics are in vogue, and 
electronic imagers, photometers, and cold cameras are common topics of 
discussion.

All this high-tech stuff may give the impression that astronomy is an 
expensive, exclusive hobby. This is very definitely not the case. The 
beauty of it is, you still can do serious observing with a small, 
homemade instrument. Rolf Meier always loves to point out how 
cheaply he built something; his $2 clock drive works very well! Indeed, 
all you need to enjoy astronomy in Ottawa is a few litres of gas to visit 
IRO.

Sure, addicts like myself may buy fancy equipment and can do exciting 
things with it. But such addicts have been at it for years, and have also 
enjoyed meteor watching, binocular observing, using welder's goggles to 
look for sunspots, learning constellations, and just sitting outside looking 
at the Milky Way. In fact, I still do all those things, and they still don't 
cost very much.

So the moral is: you don’t have to have a $500 eyepiece to enjoy 
astronomy. It's great if you have one, and it's great if you don’t!

EVENT HORIZONS Rick Wagner
Ten star parties are planned for the remainder of 1991, eight at the Indian River 
Observatory (seven for members and one for the public) and two in the city for the 
public. There will also be the Deep Sky Weekend to celebrate the 20th anniversary of 
Indian River Observatory. Details are subject to change so final arrangements will be 
announced in AstroNotes and at the Observers' Group meetings. A few of the star 
parties will have specific themes or special events scheduled for your edification!

Apr. 19 Centre Meeting -  8:00 pm, Carleton University, Room 103 Steacie
Building: Dr. David Sinclair on Neutrino Astronomy.

Apr. 12/13 Spring Star Party at IRO -  details on Page 5.

Apr. 20 Astronomy Day -  Gloucester Centre

May 3 Observers' Group Meeting -  8:00 pm, Carleton University,
Room 103 Steacie Building.

May 10/11 M em bers ' Star Party at IRO -  Pluto opposition
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Subscribe to THE 
ASTRONOMY 
QUARTERLY

Editor-in-Chief: R.E. W hite , Steward Observatory, University of Arizona

RECENT PAPERS E ncompassing the fields of cosmology, 
the history of astronomy and the 

philosophy of science, T h e A Q  
presents a wide-range of papers that 
bring the cosmos to your library. T he  
A Q  has now expanded its editorial 
content to include material as diverse 
as: original papers on archaeo- and ethno- 
astronomy, interviews, biographies, 
and the original blue print for the Hubble 
telescope, "Report to Project Rand,"
L. Spitzer’s prophetic report on the 
possibilities of an extra-terrestrial 
observatory.

T H E  A ST R O N O M Y  Q U A RTERLY  
features articles written by astronomers, 
teachers, philosophers, and historians 
that will interest both the professional 
scientist and educated layperson. In order 
to insure the highest possible standards 
of scholarship and objectivity, all 
manuscripts are peer-reviewed.

J.  McKim Malville (USA); Prehistoric 
Astronomy in the American Southwest 
R D , Haynes (Australia); The Astronomy 
of the Australian Aborigines 

N.S. Kaedashev &  L.S. M arochnik 
(USSR) [translated by R,A. McCutcheon 
(USA)]; The Shklovskii Phenomenon 
L. Spitzer, Jr. (USA); Report to Project 
Rand: The Astronomical Advantages of 
an Extra-terrestial Observatory 
(1 September 1946)

Subscription Inform ation  
Volume 8, 1991 ISSN: 0364-9229
Published 4 Issues Per Annum
□  Annual Institution Subscription

Rate (1991) US$ 50.00
□  Professional Rate (1991) US$ 28.00
U.S. Dollar prices quoted apply in the Americas 
only. For subscription rates outside the Americas, 
apply to the nearest Pergamon office. Prices and 
proposed publication dates are subject to change 
without prior notice. Journal prices include postage 
and insurance. Advertising rare cards are available 
upon request.

Free Sam ple Copy A vailab le U p on  R equest

PERGAMON PRESS
Member of Maxwell Macmillan Pergamon Publishing Corporation 

Maxwell House, Fairview Park, Elmsford, NY 10523 USA 
Headington Hill Hall, Oxford OX3 0BW, UK
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TED BEAN LIBRARY NEEDS HELP Anthony Dore

The Ted Bean Loan Library provides the service of introducing local 
members of the RASC to the pleasures and limitations of basic, entry- 
level binoculars and telescopes. Some have discovered (viewing through 
the Astroscan) that low power, wide fields are a nice way to explore this 
neck of the Universe. Others have learned that a solid, stable mount for 
telescopes is essential for viewing pleasure.

A problem faced by the loan library is that the number of eyepieces 
available for use with the telescopes is very low. For this reason, I'm 
soliciting donations of eyepieces in the 1-1/4" and 0.965" formats for the 
library.

Anyone who would like to help out, may contact myself (Anthony Dore) 
at the monthly Observers' Group meetings, or by phone at 525-2645 
(evenings and weekends).

On a different note: in order to encourage use of the two pairs of 7X50 
binoculars (and until further notice), the very nominal rental fee of two 
dollars will get you two months use instead of the usual one.

ASTRO-ADS

For Sale: Celestron C-8 Telescope. Includes tripod and wedge 
mount, declination motor and control, piggyback camera mount, 
off-axis guider, telecompressor, extension tube. Price: $1500. 

Call Chris at 592-9297.

For Sale: Brand new set (never used) Burnham's Celestial 
Handbook, soft cover version. Price: $40 for complete set. Call 

Bill Schlarb at 825-2008.

For Sale: 8-Inch f/1.5 Celestron Schmidt Camera. With roll film holder. 
Contact Frank Roy at 721-9701.

For Sale: Refrigerator from IRO, in working condition. Asking 
$50 OBO, contact Ottawa Centre RASC c/o Gary Mussar, 825-

0751.
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THE DOBSONIAN CHOICE - PART I Mike D acey

At the December Observers' Group meeting I gave a summary of how I 
eventually received a refund from Meade Instruments for my 10" LX5 
Schmidt-Cassegrain telescope. In all, Peter Ceravolo and I had an 
opportunity to test three tube assemblies from Meade. The first scope 
was terrible: there was severe astigmatism. Stars wouldn't come to a 
focus and planets were blobs! Meade sent me the next two scopes 
directly and they came in at 1/2-wave and 3/8-wave on the wavefront, 
respectively. Considering Meade guaranteed "diffraction limited" (ie. 
1/4-wave) optics as standard, you would expect their best shot to be 
1/4-wave or better.

The Schmidt-Cassegrain's large central obstruction (approx. 35%) just 
compounds the problem. On low contrast objects, like planets, a large 
central obstruction acts like an additional 1/4-wave error or more. This 
means that the best scope I received would deliver the equivalent of 
5/8-wave planetary images and 3/8-wave deep sky images.

In the end I did receive a refund but not without a large phone bill. I have 
to say though that John and Suzanne Kidner at Perceptor (where I 
purchased the telescope) backed me up all the way and were 
instrumental in resolving the refund issue. (is that a double pun? -Ed.)

Of course once I obtained my refund (approx. $3000) I was in the thick 
of it again -  what to do!? As you may appreciate the words "Schmidt- 
Cassegrain" brought a shiver to my weakened composure.

If you have a refractor or reflector you can hire someone to fix the optics 
if necessary. Unfortunately if you ask the same people to look at your 
Schmidt-Cassegrain they will probably tell you it's best to return it to its 
creator...probably for burial! So that's it, unless optical quality isn't a 
concern, you'll have to look for another optical design.

There are a variety of optical designs to look at; however, for 
$3000 CDN your choices are limited. The typical dealer will offer 
Schmidt-Cassegrains, refractors, and reflectors. Eliminate the SCTs and 
$3000 will get you a variety of 4-inch refractors, maybe a small Questar, 
and yes, Celestron and Meade reflectors. Meade is the only one of the 
two to make reflectors in the 10-inch and larger category; unfortunately 
their reputation is consistent (ask Doug George).

This left me a variety of quality small telescopes to choose from. 
However, I like deep sky observing and was wanting to get something at
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least 10" in size. I decided I would have to look outside of what local 
dealers had to offer.

After some thought and discussion with friends at our club I decided that 
a Dobsonian reflector was the best compromise. Fortunately I had 
recently built a 6-inch F/4 Dobsonian and had some feeling for the way 
they handled. The big drawback to Dobsonians is that they are not 
designed to automatically track objects. However, if this turned out to be 
a real concern I could always purchase a Poncet Platform or something 
similar.

In reviewing the variety of Dobsonian products on the market the 
following points were of concern:

1. Optical Quality (what else!) -  hopefully 1/8 to 1/10-wave on the wavefront.

2. Weight -  I have to carry this thing up my back stairs.

3. Portability -  I wanted something easily assembled, small enough to fit in the 
back of my Honda, and with no nuts or bolts to drop in the dark.

4. Compactness -  my wife Judy has assigned one small closet and a place beside 
the washer for my scope.

5. Focuser Height -  eight or nine feet lets you see the "vertigo cluster", but I 
decided on something useable with a small footstool at worst.

6. M irror Size -  As large a mirror as possible taking the above into consideration.

After reviewing the various promotional materials sent to me, I narrowed 
the field quickly. Large Dobsonians are sold in four general size ranges 
(roughly 15", 20", 25", and 30"). It seemed that the 15" size best fit my 
criteria in the area of focuser height and weight. My final decision of a 
15" f/5 from Tectron was based on the following:

1. Optics -  I opted for a bit longer focal length. While I'm not sure you can see the 
difference between f/4.5 and f/5, usually the longer the better the image. Galaxy 
Optics produces the mirror for Tectron and has a reasonably good reputation.

2. Diagonal -  the diagonal is 2.1" in diameter, offering a 14% central obstruction. 
Since I wanted a visual-use scope this made sense. The diagonal is also from 
Galaxy, but I understand they purchase them wholesale from a flat specialist, 
Rainbow Optics.

3. Size -  the scope breaks down to approximately 23" square and 26" high. It just 
fits besides the washer: perfect! (This has saved much domestic grief!)
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4. Weight -  the entire scope weighs about 100 lbs. This is close to the weight of 
the 10" LX5. The scope breaks down for transport so the heaviest part is about 50 
or 60 lbs. I honestly don't feel the average person could comfortable handle 
anything larger, (see the 20" in the March issue of Astronomy!)

5. Portability -  the scope is very portable and easy to put together. One of the 
major selling features is the truss system. Since Tectron is a full-time machine 
shop the components are beautifully made. Collimation is never far off and is 
easily tweaked back when necessary.

6. Focuser Height -  the focuser is easily reached with the scope pointed at the 
zenith using a small step stool.

In Part II, I will discuss the results of my decision!

Make an evening of your IRO visit, and stay with us in nearby
Almonte.

We serve Farm-style breakfasts with homemade bread and 
marmalade, served in the sunroom overlooking the garden.

Two doubles and one single, with shared bathroom. Non-smokers
preferred.

190 Parkview Drive 
Almonte, Ontario, K0A 1A0

256-2995

Open all year.

Single: $25.50 
Double: $35.00 

Breakfast Included
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GALAXIES FROM MOTHER NATURE Mike D acey

The trick to observing in Ottawa is to react quickly to any sign of 
clearing. On Tuesday, March 5 it suddenly cleared near evening, the 
moon would only rise after midnight, and the low temperature was 
forecast for -8C: absolutely balmy! I quickly called Peter Ceravolo and 
we decided to make it a go.

I drove out to Peter's place near Regional Road 8 and began to set up. 
Peter appeared shortly thereafter and we went in for a coffee, leaving my 
scope to cool down under a clear, moonless sky.

Peter, Darlene and I gabbed about big spiders, scorpions, and cactuses; 
all the reasons why living in Arizona would be terrible. Who wants dark 
skies when such hazards exist?!?

Peter went to the basement to check on some polishing and a few 
seconds later I heard a wicked laugh from below. I got up and went to its 
source. Peter was looking out the door into the thickest ground fog I had 
ever seen. We dressed and went out to the scope; it was beautiful! The 
inversion layer was maybe 100 feet thick. A street light behind Peter's 
house threw a shadow that made the ground fog look like a galaxy or 
nebula with a very dark dust band cutting across it. The only view of 
such a contrasty dust lane I've ever seen was through my OIII filter. 
Well, we looked at Jupiter but I was continually drawn back to the ever- 
changing shadow games being played by mother nature.

As an airplane flew overhead, its headlights threw no glare; in fact, if 
you didn't look directly at the lights, you wouldn't know it was there. 
This meant that above this ground cloud was a crystal clear sky. You 
know, it's enough to have to deal with clouds up high, but it's a special 
blow to also have to deal with them at ground level. Oh well, after 
another hour we packed everything up and I headed home, with the 
vision of mother nature's cloud games, shadows, and make-believe 
galaxies in my head.

Observing in Ottawa is a challenge, but every now and then you get 
blessed; if not with views of our universe, then with views of our planet 
and mother nature's very special sense of humour.
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METEORS Rolf Meier

The April Lyrids will be at maximum on April 22, and this will be our 
first meteor observing session of the year. The moon is first quarter.

According to the Observer's Handbook, the maximum occurs at 20:00 
UT on April 22, or about 3:00 in the afternoon on Monday, April 22. 
This is somewhat inconvenient.

The official observing session will be on Sunday night, April 21/22, 
beginning just after dark. Unofficially, Friday, Saturday, and Monday 
will also be potential observing nights, weather permitting. Give me a 
call at 256-4821 if you are interested.

The observing site is at our home in West Carleton. Turn right on the 
Upper Dwyer Hill Road as you drive on Highway 44 toward Almonte. 
We are 6.0 km from 44 on the right side; look for the number 2572 and 
the name on the mailbox. You might see the red lights leading up the hill 
behind the 2-storey brick house.

CANADIAN CUSTOM TARIFFS Bob Breckenridge
(Excerpted from February 1991 issue of the Edmonton Centre's Stardust)

To help others avoid problems with Customs, I obtained a copy of the 
part of Canada Customs schedule that pertains to astronomical telescopes 
and accessories, and have paraphrased the items relevant to the issue.

Tariff Item 9005.80.10: Astronomical telescopes having a mirror diameter 
of 7.5 cm to 51 cm or an objective diameter of 6 cm to 20.5 cm are duty 
free. Tariff Item 9005.90.10: Parts and accessories for telescopes in Tariff 
class 9005.80.10 are duty free.

Tariff Item 9005.80.90: Anything larger or smaller is taxed at a rate of 
7.3%. Tariff Item 9005.90.90: Parts and accessories for Tariff class 
9005.80.90 are subject to a 7.3% duty.

Since January 1, 1991, GST is being charged on all items, including any 
duties owing. Also binoculars, astronomical or otherwise, have 7.5% 
duty. You may be required to produce proof that the item you have 
purchased falls in the Tariff class claimed. I was not asked for any proof. 
I hope this will clear up any misconceptions which may exist.
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OBSERVING WITH LEMONS? Joe Mathurin

It always seems to happen: you buy a new car, drive it around for a few 
months, loving everything about it. Then someone hands you a copy of 
Phil Edmonston’s Lemon-Aid book, and you find out what a terrible 
purchase you made!

Well, the same seems to apply to telescope. I was the proud owner of 
two beautiful Bausch & Lomb "cats" and I thoroughly enjoyed the views 
of the universe that were offered to me through these wonderful 
instruments. Then a certain Mr. Peter Ceravolo joined our club and 
shortly after, an article appeared in Astronomy magazine on how to star- 
test your telescope -  shades of Lemon-Aid!

It took me quite a while to get over my disappointment: Each time I 
looked through them I felt cheated that I had bought telescopes with poor 
optics, so I used them less and less. But reality dictates that I can't afford 
to upgrade my equipment for a few more years, and I couldn't just sit 
there and not observe, so I tried again.

Well, I was surprised at how much detail I could see on Jupiter, and how 
beautiful star clusters were. Nebulas didn't suffer much either. Sure, I 
couldn't see much on Mars during the last opposition, but the moon and 
sun (with proper filters) were great

So don't be too quick to discount your telescope as being junk and 
relegate it to your closet. If you take the time and have a really good look 
through it, you'll be amazed at what you can actually see. And 
remember, if you train your eyes to make out detail in a 'poor' quality 
telescope, just think of what you'll see when you finally get that really 
good one!
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I missed a number of observing events in March. This was not for lack of 
trying, but due to a number of bad circumstances.

On March 15, I tried the Messier Marathon. I completed the evening 
objects by 20:30 local time, a total of 61. The most difficult was M74, 
requiring about half an hour of searching with my 6-inch refractor, much 
of that time in twilight. Most of the remainder were visible in the 
finderscope. I decided to get some rest, and arise at about 3 am to 
complete the morning objects. Well, I did so, but the sky looked very 
hazy at 3 am. I don't know if it was really the sky, or the haze in my 
sleepy eyes, but I went back to bed and that was the end of my Messier 
Marathon for another year.

On March 16,1 tried to find the very young moon. Linda and I searched 
and searched, with reasonably clear skies, but had no luck. We used 
binoculars and the naked eye. Mercury was plainly seen, and the moon 
was supposed to be just below and to the right, but remained invisible to 
us. On the next night, it was very obvious, forming an attractive 
configuration with Venus and Mercury.

I knew that the moon would be passing through the Pleiades sometime in 
March, but I sort of forgot when. On the 20th, I stepped out to look for 
the Pleiades in order to judge how far the moon was from occulting 
them. I could not see the Pleiades, until I searched with binoculars, and 
found that the moon had just passed them! Another photo opportunity 
missed.

On the morning of March 22, there was to be an occultation of Mars by 
the moon. It was a daytime event, but would in theory be visible in a 
telescope. I remembered in time - 10 minutes before the event, when I 
was at work!. Well, I can rationalize that the event would not have been 
seen because the sky was hazy.

Around March 22, there was to be a minor meteor shower. This time I 
have an excuse. It was cloudy on both March 21 and March 22.

I must report success, however. During March I have had some excellent 
views of Jupiter, Venus, and Mars through the telescope, and I have been 
following Mercury with the naked eye. Interestingly, the five brightest 
planets are now arranged in the sky in the same order that they occur 
from the sun.

MISSED OBSERVING Rolf Meier
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IMPROVING YOUR IMAGE Rob Dick

The daytime Sun is as much a problem for telescopes in the winter as it 
is in the summer. The problem is made even worse if the telescope is 
surrounded by an observatory -  especially if the observatory is not 
insulated to prevent the daytime heat from conducting through the walls 
of the dome and re-radiating down to the telescope.

I have used several techniques to prevent some of these heating effects 
from affecting the performance of my telescope. The first can be applied 
to everyone's telescope especially at observing meets such as Starfest, 
Stellafane, the Syracuse gathering and others where telescopes are left 
out under the daytime Sun. The second technique can be used for 
observatories.

I have seen many pictures of telescopes at these observing conventions 
with tarpaulins tied tightly around telescopes 'to keep the Sun off. 
Unfortunately, this technique of wrapping up the telescope causes a heat 
problem. Just try to wrap yourself up in one of those tarps and stand in 
the Sun. You will soon be sweating as though you were in a sauna.

In this case the Sun is heating the tarp. This heat is conducted through to 
the inside where it warms the air inside. But the tarp is made of plastic 
and will not let the hot air out -  so the heat builds up. You get 
hot -  and so would your telescope if it were in your place.

The glass and metal of the scope will absorb this heat. At night this heat 
will be slowly conducted to the cool night air and radiate to the sky. Cool 
air flows down into the telescope tube and is warmed by the lenses and 
mechanical bits inside. The warming air rises producing 'tube currents' 
that mix with the cooler air.

The optical properties of air depend on the temperature of the air. Warm 
air has a lower refractive index than cold air. So these air currents inside 
the telescope are in effect lenses that blur and distort the images we see 
in the eyepiece.

To prevent this problem there should be space between the tarp and the 
telescope for air to circulate. The tarp will still absorb the sunlight and it 
will heat-up but its large surface area will efficiently conduct this heat to 
the surrounding air. Since it has intimate contact with the air it never gets 
hot enough for it to heat the telescope by thermal radiation.
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The free space between the telescope and the tarp allows air to drift, with 
the breeze, away from the instrument. Thus the tarp will keep the 
telescope in the shade and at the temperature of the ambient air. This is 
the absolute best we can do without some sort of refrigeration.

I have done this with my telescope even though it is inside an 
observatory dome. The Sun heats the surface of the dome and this heat is 
slowly conducted to the inside surface. The inside surface will radiate its 
heat to the telescope. I have my tarpaulin, stretched between the walls, 
suspended slightly above the telescope tube. The air can flow from under 
the floor through cracks between the boards and around the telescope. 
The area under the floor is always in shade and actually slightly cooler 
than the outside air so the air that flows up is generally cooler than the 
ambient air. This gives the telescope a bit of a head start as it cools after 
dark.

The exterior of the dome is made of thin wood with a low capacity to 
retain heat. At night it cools relatively quickly to the night air 
temperature. But a better covering would be thin metal -  like Paul 
Boltwood's observatory.

Wood has a low thermal conductivity. As the surface quickly cools at 
night the inside does not cool as fast. A thin metal surface, with a high 
thermal conductivity will make the inside and outside temperatures the 
same. At night the heat throughout the sheeting will more quickly cool to 
the ambient temperature.

The vented air space above the telescope also prevents the build up of 
moisture. This moisture can accumulate in closed spaces during the 
relatively warm days in winter. As night falls it will frost over the optics 
as they cool. The only way to clear the lenses of this frost is to warm the 
surface with a heat lamp or hair drier. Unfortunately this will also 
temporarily distort the surface of the lens. You will then have a bit of a 
wait until the glass cools and its optical figure is restored.

Poor thermal design of any structure near a telescope will handicap the 
optical performance of small telescopes and giant instruments alike. An 
understanding of "what's goin' on" and a little bit of thought will improve 
our chances of seeing those breathtaking views of the Moon, planets, and 
stars.
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SMOKE AND MIRRORS Brian McCullough

Question: What do you get when you stack the constellations Orion, 
Taurus and Auriga on top of one another, and then compress them into a 
field spanning just 15 minutes of arc?

Give up? Then check out the 5th-magnitude open cluster M34 in 
Perseus...I'll wait...

I tripped across this celestial curiosity on that wonderfully clear night of 
March 20th -  right after the big show of the Moon doing its "Now you 
see 'em, now you don't" act with the Pleiades. (And wasn't that a sight to 
behold.) Incidentally, I think the ephemeris-crunchers have got a screw 
loose if they expect me to believe the Moon won't occult M45 again until 
2005. Not after having seen it two years running. Just to spite them, I've 
already pencilled it in on my calendar for next March!)

Where were we? Oh, yes -  M34. See what I mean? Now here's the 
interesting bit. Note where the constellations Orion, Taurus and Auriga 
lie in relation to one another in the sky. Note, too, where Perseus lies in 
relation to them. (M34 is located about 5 degrees WNW of Beta 
Persei -  Algol, the "Demon Star.") So how is it, I wonder, that a 100- 
million-year-old cluster of stars 1,500 light years distant through Perseus 
should look like a Hero sandwich of the three neighbours nearest it to the 
east and south? Coincidence? Perhaps, but maybe not. You wouldn't 
know it from looking at the mess in my kids' playroom, but I like to 
think the universe has a little bit more order to it than that.

The best answer I can come up with -  a plug of wacky tabacky in my 
pipe has definitely been ruled out -  is "gravitational intralenticular 
projection." Quite a mouthful, I know, but if you think that's tough, get a 
load of the definition. It’s a doozie. (I should know -  I made it up 
myself.)

We've most of us heard of gravitational lensing, where light from a 
distant object is bent around a foreground galaxy (the galaxy's gravity 
acting as a lens). Gravitational intralenticular projection (GIP), on the 
other hand, is kind of a made-for-television version of the same thing, 
but inside-out and...er...backwards, too, I guess.

You see, with regular gravitational lensing we here on Earth view both 
the distant object and the lens (the galaxy) from a great distance. But 
with GIP we are merely viewing, from third-row seats inside a lens (the
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Milky Way Galaxy, in our case), the projected image of some not-so- 
distant constellations. It's the original hologram!

You can see where I'm headed -  M34 doesn’t exist. At least not as the 
open cluster everyone claims it to be. If anything, M34 is a dark 
nebula -  a backdrop, if you like -  against which appear the projected 
images of the constellations Orion, Taurus and Auriga.

Pretty weak stuff, you're thinking. But don't rush off. I've got a question 
for you. What do you get when you stack the constellations Aquila, 
Sagitta and Vulpecula on top of one another? Hint: check out M29 in 
Cygnus...I’ll wait...

RASC PROMO ITEMS Cathy Cresswell

Prices as of April 1 , 1991:

1. RASC Golf Shirts -  white with navy emblem, adult sizes S, M, L, 
XL: $20.

2. RASC keychains -  clear acrylic with navy emblem on white 
insert, metal ring: $4.

3. RASC stickers -  round white vinyl with navy emblem, 3.5 inches 
in diameter: $1.

Add packaging and postage of $3.75/shirt, $1.00/item or batch order of 
stickers and keychains.

The above prices include all taxes.

Send cheque or money order in Canadian funds, payable to 'Royal 
Astronomical Society of Canada', to:

RASC Promotional Items, 
c/o Mrs. C.L. Cresswell,

78 Tormore Drive,
Richmond Hill, Ontario 

L4C 3N5

Where possible, I will arrange delivery to avoid mailing charges 
completely -  contact me by phone at (416) 884-3858.
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FEBRUARY CENTRE MEETING Estelle Rother
Dr. Donald Morton explained why Canada needs eight-metre telescopes and why 
bigger is better. He began with a history of telescopes. Aperture has been increasing 
since the first telescopes were invented. There has also been an increase in the 
sensitivity of detectors, beginning with the human eye, then the photographic plate, 
television tubes, and finally Charge-Coupled Devices or CCDs. Each step was a major 
breakthrough in quantum efficiency and now we have reached the end of what can be 
done. Angular resolution has increased because of improved optics and a move to better 
observing sites. Thermal problems in the dome have been reduced. Now, adaptive 
optics are used to correct for distortions caused by thermal inhomogeneities in the 
atmosphere. Telescopes can also be sent into space above the atmosphere. To further 
improve telescope performance, the diameter of the mirror must be increased. The ratio 
of the diameter of the mirror and the diameter of the star image is important.

Historically, Canada has had a significant place in telescope use starting with a 15-inch 
instrument in Ottawa at the Dominion Observatory. The first spectrum was obtained at 
the Dominion Astrophysical Observatory, and the 72-inch telescope there is still 
effective today. Until the 100-inch Mount Wilson telescope was built, it was the largest 
telescope in the world. The 74-inch Dunlop telescope, opened in 1935, was effective 
until Toronto grew and surrounded it.

The 200-inch telescope on Mount Palomar was completed after the war. Soviet 
astronomers built a six-metre telescope. It was the first attempt to build a major 
telescope with an alt-azimuth mount. In spite of its large mirror, the telescope has not 
been very effective. Recently, four metre telescopes have had a major impact on 
astronomy. In order to avoid thermal effects near the ground, the domes for these 
telescopes are built high off the ground. All these telescopes are equatorially mounted. 
The 3.6-metre Canada-France-Hawaii telescope is located on Mona Kea, the best 
observing site in the world.

The next generation of telescopes will have larger diameter optics. Normally, as the 
diameter increases, the area goes up by the square of the diameter, the volume increases 
by the cube of the diameter; and the cost goes up by a power between two and three. 
Increasing the diameter of the mirror becomes expensive very quickly. There are 
several ways to reduce this cost. First of all, make the mirror lighter.
Roger Angel at the University of Arizona put blocks of borosilicate glass into a mould 
which formed a honeycomb structure. The entire structure is placed in a large oven, and 
spun slowly to shape the mirror by centrifugal force.
There arc still thermal problems since the glass has a finite coefficient of expansion. 
For extremely sharp images, the temperature must be kept within 1/10 degree Celsius 
across the entire mirror.

An alternate technique is to use ultra-low expansion glass to produce a meniscus 
mirror. A big mirror cell must be built and hundreds of active supports are required to 
hold the mirror.

The ten-metre Keck telescope is being built using a different technique. A total of 36 
hexagonal segments will be put together. Each segment is independently mounted and 
precision servos make sure each segment is aligned. The first nine segments are already 
in place.

There are several additional ways to reduce the cost of a large telescope. The telescope 
will have a faster focal ratio, resulting in a shorter instrument. Using an alt-azimuth
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mount makes the mounting much smaller and lighter, and permits a smaller dome to be 
used.
In addition to the Keck project, several groups are pursuing large telescopes. The 
European Southern Observatory is building four eight-metre telescopes which can be 
combined as an interferometer. The University of Arizona is building a pair of eight- 
metre telescope, one each for the northern and southern hemispheres. Canada has been 
invited to participate in the NAOA project to build two eight-metre telescopes.
Several projects are planned for these new telescopes including determining the 
distance scale and curvature of the universe, finding out it the universe will expand 
forever, and determining the large-scale structure of the universe. Another project is 
Doppler imaging of bright stars with spots; using the change in spectrum with the 
rotation of the star to determine the distribution of the spots. Perhaps oscillations 
similar to the five-minute oscillation of the sun can be seen in other stars. Large 
apertures are needed for such short exposure times. Yet scientists already know how to 
do these things; there are many other things no one has thought of yet.

MARCH OBSERVERS' GROUP MEETING Estelle Rother

Rick Wagner opened the meeting at 8:15 by welcoming everyone and 
introducing visitors to the society.

Eric Casagrande began by showing slides of the sun and moon. 
Expensive equipment is not needed to photograph the moon. Rick used a 
camera with a 50 mm lens to take a multiple image of the moon. He also 
showed photos taken from Rob Dick's observatory, including several 
CCD images.

Peter Ceravolo can't believe that Pluto is visible in a six-inch reflector, 
even though it is easy to locate. He and Mike Dacey used an NGC-Max 
and a finder chart to locate it instantly using a 15-inch telescope. The 
best chart to use for star-hopping is in the RASC Observers' 
Handbook.

Peter's main talk dealt with eyepieces and how they work with a 
telescope. Only recently have eyepieces been considered to be important. 
Peter suggests investing in a good set of eyepieces that can be used with 
any telescope. Eyepieces come in various forms. Huygens eyepieces are 
OK when used with a refractor. Kellner eyepieces are now commonplace 
and Plossls and Erfles are well-known. Naglers are very complex and 
much larger than the old orthoscopic eyepieces. Many modern eyepieces 
have a problem known as the kidney-bean effect. Astigmatism, where 
stars appear as lines, occurs when objects are viewed through a fast 
telescope and conventional eyepieces. Erfles are designed to be used 
with long focal length telescopes and are not corrected for astigmatism. 
The problem is reduced by using the Ultra Wide Field lenses. Modem
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eyepieces have a lot of glass. Simpler lenses with Barlows are better for 
planetary viewing. Peter also pointed out that there is no perfect 
eyepiece.

Rob Dick then showed slides of some CCD images taken of the moon. 
He used exposures of 1/10 second and could sit and watch the images 
coming in. For this type of observing you want high magnification, not a 
wide angle.

The last speaker was Gary Susick, who discussed the advantages of 
refractors. They are not mass-produced and therefore often perform 
better than other telescopes. They use simple lenses, so small deviations 
on the surface are easy to correct. Reflectors also transmit more light and 
are not affected much by tube currents. These currents occur in reflectors 
as a telescope equalizes to the outside temperature. Short focal length 
refractors are good wide field instruments. There is no secondary mirror 
obstruction in refractors, and there is no coma. Gary now uses a Genesis 
refractor.

Rick Wagner reviewed the upcoming astronomical events and made a 
final announcement: there will be six one-hour programs about 
astronomers on PBS starting Monday, April 15. The meeting adjourned 
at 10:10.

Directions to the 
Indian River Observatory

-Take Hwy 417 West from Ottawa, becomes Hwy 17
- Turn LEFT at Highway 44, to Almonte
- Pass through Almonte, turn RIGHT at 2nd lights (Hwy 15)
- Go 3 km to Clayton Road (well marked), turn LEFT
- Turn RIGHT on Ramsay Conc. 8 (first right just 

past top of hill).
- Cross bridge, road turns to gravel

- Turn RIGHT at STOP sign, then go about 100 metres 
- Go through gate on right marked IRO; driveway is 300 metres
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THE SKY THIS MONTH Doug George

Mercury is visible early in the month low in the evening twilight. Venus 
is visible above the eastern horizon at sunset, while Mars is high in the 
southwest and Jupiter high in the south. The three planets form a chain 
which marks the path of the ecliptic. Saturn rises about three hours 
before dawn, completing the series of bright planets.
Event Date EST
Moonless Evening Observing Begins Apr 1
17 Thetis occults LickV 23742 Apr 4 20:17
Last Quarter Apr 7 01:45
New Moon Apr 14 14:38
270 Anahita occults LickV 972 Apr 15 05:44
Moonless Evening Observing Ends Apr 17
First Quarter Apr 21 08:39
Lyrid Meteor Shower Peaks Apr 22 15:00
Full Moon Apr 28 16:58

Moonless Evening Observing Begins May 1
Last Quarter Apr 6 19:46

INDEX
Title Author Page

Editorial Doug George 6
Event Horizons Rick Wagner 6
Ted Bean Library Needs Help Anthony Dore 8
Astro-Ads 8
The Dobsonian Choice - Part I Mike Dacey 9
Galaxies from Mother Nature Mike Dacey 12
Meteors Rolf Meier 13
Canadian Custom TARIFFS Bob Breckenridge 13
Observing with Lemons? Joe Mathurin 14
Missed Observing Rolf Meier 15
Improving Your Image Rob Dick 16
Smoke And Mirrors Brian McCullough 18
RASC Promo Items Cathy Cresswell 19
February Centre Meeting Estelle Rother 20
March Observers’ Group Meeting Estelle Rother 21
The Sky This Month Doug George 23
Index 23

April 1991 ASTRONOTES 23



FROM:

OTTAWA CENTRE R.A.S.C. 
P.O. BOX 6617 STATION J 
OTTAWA, ONTARIO K2A 3Y7 
CANADA

TO :

MS. ROSEMARY FREEMAN C /O R. A. S . C. 
136 DUPONT ST.
TORONTO ONT.
M5R 1V2


