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S e p t e m b e r  C e n t r e  M e e t in g

T o m  H a r r is

T h e  S e c o n d  G o l d e n  A g e  o f  P l a n e t a r y  E x p l o r a t i o n :
EXPLORING THE SOLAR SYSTEM BY PROXY

T h u r s d a y , S e p t . 2 0 , 1990, 8:00 PM, 
N R C  A u d it o r iu m , 100 S u s s e x  D r iv e

With the launching of the Magellan robot spacecraft to Venus in May of 1989, we 
have begun an era which has been called "The Second Golden Age of Planetary 

Exploration". Over the next two decades, we’ll be dropping probes into the 
atmospheres of Jupiter and Titan, returning Martian and comet samples to Earth, 

as well as preparing the way for future piloted Mars missions.

Tom Harris will give a one-hour slide presentation (including spectacular space 
art of future missions) on near-future unmanned exploration of the solar system.
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EVENT HORIZONS Doug George

IMPORTANT NOTICE: the October O bservers’ Group Meeting will 
be on the Second Friday due to a room scheduling conflict.

Sept. 16/17 "Last Chance" Solar Observatory Tour -  at Shirley’s Bay. This 
is your last chance to visit the observatory before it is closed down. 
See RoseAnne Mussar’s article for more details.

Sept. 18/19 "Galaxies" Star Party -  Indian River Observatory. Event will 
take place on first clear night that weekend.

Sept. 20 September Centre Meeting -  Tom Harris on "The Second 
Golden Age of Planetary Exploration", NRC Auditorium, 100 Sussex 
Drive, 8:00 pm.

Sept. 22/23 Public Star Party -  Contact Hilderic Browne at 828-7151 for 
more information.

Oct. 12 Observers’ Group Meeting -  NRC Auditorium, 100 Sussex 
Drive, 8:00 pm. Note: Second Friday.

Oct. 18 October Centre Meeting -  TBA.

Oct. 19/20 "Variables" Star Party, Indian River Observatory. Event will take 
place on first clear night that weekend.

Nov. 2 Observers’ Group Meeting -  NRC Auditorium, 100 Sussex 
Drive, 8:00 pm.

DUES ARE DUE

With the membership year ending this month, membership fees are due. 
Membership fees were recently raised by the national society. This 
increase is to cover the effects of inflation, and also to support a new 
national RASC liability insurance policy.

Fees can be paid at any meeting, or by mail at our regular address. A 
membership renewal form has been included with this issue. The 
completed form must be returned with your payment.
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SHIRLEY’S BAY SOLAR OBSERVATORY TOUR RoseAnne Mussar

There are few solar observatories in the world. The NRC currently 
operates a solar observatory in Shirley’s Bay, just outside Ottawa. 
Construction of the Shirley’s Bay Solar Observatory began in 1970 and 
the observatory obtained its first pictures in 1973. The telescope is a 
folded refractor with a 10 inch airspace doublet as the primary objective. 
The instrument produces a solar image that is 150 mm in diameter. A 
portion of the light can be redirected through a hydrogen alpha filter and 
the image can then be photographed or viewed visually. Since the H a  
image is quite dim, observers must cover their heads with a black cloth 
while observing so that they can dark adapt.

The future of the Shirley’s Bay Solar Observatory does not look good. 
Due to funding cutbacks at the NRC, this observatory will probably be 
closed down before the end of the year. Dr. Victor Gaizauskas, the chief 
researcher at the observatory, has graciously volunteered his time to 
allow us one last chance to look through this fine instrument. The "Last 
Chance" tour of the observatory will be on Saturday, September 15 (if 
we are clouded out, we may try again on Sunday, September 16). We 
need to know the number of participants and the number of cars that will 
be arriving at the site so that Dr. Gaizauskas can obtain the necessary 
clearance from the NRC. A sign-up sheet for the tour will be available at 
the September Observers’ Group meeting. You can also register for the 
tour by phoning the Mussar’s at 825-0751. The cut off date for 
registration will be Sunday, September 9. If you need a ride, or can 
provide transportation, please indicate your address and phone number, 
and the number of people.

AURORAL SOUNDS? L. Robert Morris

At about 3 am on July 2 9 , 1990, I observed an auroral display from Coll 
Island on Centennial Lake, in the Calabogie area about 120 km west of 
Ottawa. The aurora, a rather rapidly moving but colourless display, had 
started about 5 hours earlier. The island, about one acre, contains a 
cottage and a fair number of trees, and is essentially isolated from any 
man-made noise (excepting motorboats). After watching for about 
15 minutes, I realized that I was hearing a faint sound which -  by the 
process of elimination -  could not be accounted for by any 
phenomenon other than the aurora. It was a distinct wind-like sound, but 
there was obviously no wind since the leaves on the trees were not 
rustling! At first I discounted this idea, but later research revealed that 
other observers have indeed associated sounds with aurora.
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COMMUNING WITH NATURE, PART 2 Louise Whalen

I was enjoying my holidays at this beautiful location (described in 
Vol. 29, Issue 6) and discovered that a lunar eclipse was expected on 
Aug. 1 6 , 1989. Fortunately I had my trusty "Peterson Field Guide to the 
Stars and Planets" but the time of the eclipse was not indicated. We 
anxiously waited for information on the 6 pm news report, but the time 
wasn’t mentioned. I called my brother in Ottawa and found out the 
eclipse was to enter penumbra at 8:29 pm DST. I chose to see this event 
as a harbinger of my approaching birthday.

My sister and I gazed in awe as this spectacle in shades of orange and 
grey unfolded before us. We were sitting in lawn chairs near the garden, 
delicately sipping a fine vintage, when we suddenly decided a better 
view could be had from the middle of the lake. The moon was in the 
south and was partially obscured by trees. We rushed into the canoe and 
amid much gaiety, rowed out. Others apparently had the same idea, and 
we soon found ourselves accompanied by neighbours in canoes. 
Thoroughly enjoying ourselves, we suddenly realized that in our haste 
we had neglected to bring along lifejackets: there we were in the middle 
of the lake, near midnight, somewhat inebriated, and without lifejackets. 
We had remembered to grab our wine glasses, of course. Between 
giggles, and starting to feel chilled, we rowed to shore. Because of our 
inexperience, we hadn’t considered that a lunar eclipse would last over 
5 hours from penumbral entry to exit. Unbeknownst to us, the clouds 
which had been lurking near the horizon chose this moment to obscure 
the now dark orange moon. Our next look produced bafflement: the 
moon had completely disappeared!! My sister called it a day (or is it a 
night?) and made good her escape to bed. For the next hour, I 
periodically stole glances outside and eventually I gave up hope of 
seeing the moon returning to its full glory that night. This semi- 
successful observing session encouraged me to better plan my nightly 
watch.

I venture further up the road now, past an area affectionately known as 
the "swamp"; it’s not really a swamp, more of a damp low-lying area we 
sometimes cut through to visit the neighbours on the other side of the 
bay. I don’t often set foot there because it’s spooky -  trees are in 
various stages of demolition by the "ninja" beavers intent on deforesting 
the woods. Last winter, we stole some debarked logs and wood chips for 
kindling from the beavers; now we worry that they are planning their 
revenge on the cottage.

However, the road doesn’t really offer a better view; true, there is less 
light from cottages and the surface is smoother (in a manner of
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speaking), but only a relatively narrow strip of sky (about 30-40 degrees) 
can be seen stretching from north to south, between the towering trees. 
Of course this ribbon is the Local Meridian -  the region of the sky 
directly overhead and would be at its zenith offering ideal viewing 
conditions.

Other times, I merely sit on the swing and enjoy the silence and the 
brighter stars reflected in the lake. Actually, the silence isn’t quite 
total -  some small animal skirmishes and the cry of a lone 
whippoorwill can be heard further afield. A couple of times fireflies 
hovered nearby, busily flickering their sexual message of fluorescent 
green. They appeared like numerous tiny supernovae exploding all 
around me.

This year I am especially looking forward to my holidays (three weeks!!) 
at the cottage. By some lucky quirk the time I chose includes two 
eclipses, a solar eclipse on July 22, and a lunar eclipse on Aug. 6. 
Although neither is visible from this neck of the woods, just knowing 
they are occurring somewhere is enough to get one thinking. I also hope 
to record traces of two major meteor showers (S. Delta Aquarids, 
maximum around July 28, and the Perseids peaking about Aug. 12), and 
two minor meteor showers (Alpha Capricornids, peaking around July 30, 
and the S. Iota Aquarids, reaching their maximum about Aug. 12). With 
any luck at all, I may finally be blessed in my quest to obtain spectacular 
photographs of some flamboyant aurora. A new moon (July 21) and a 
full moon (Aug. 6), add to the variety. And who knows what other 
surprises await me!

COSMI-COMICS

"Super Nova"
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THE MARCH GRAZES Brian Burke

Early March provided the opportunity to observe several lunar grazes all 
within a reasonable driving distance from Ottawa and at reasonable 
times. We had favourable weather to launch two graze expeditions.

The first was on the same night as the Observers’ Group Meeting, 
March 2. The team met in Kanata at 19:00 and then drove to the graze 
site located 15 km south of Carleton Place just off Highway 15.

Five stations were established with congratulations going to Station 1, 
where the two Sandras were located, for winning the opportunity to give 
the appropriate explanation to the O.P.P. Conditions for this graze could 
not have been better. A 38% sunlit moon was grazing a 7.5 magnitude 
star on the dark north lunar limb and the temperature was hovering 
around 0° C with very little wind. The star was very easy to see and 
multiple events were observed at Stations 4 and 5. Station 3 did not have 
any recording equipment and thus the lack of recorded observations; but 
the first-time graze observer did gain some valuable observing 
experience.

It would appear that the limit line shifted north by about 0.1 arc seconds 
as indicated in the graph. There also appears to be a time shift because 
events occurred approximately 20 seconds earlier than predicted. The 
disappearance time is late and the reappearance time is early at Station 1 
when compared to the other Stations but this may be due to the 
inexperienced observer at this station and this is not unusual.

The second graze, three nights later, on Monday, March 5 was located 
just a 10 minute drive from the south end of Ottawa on Leitrim Road. 
This night we had to contend with a -15* C temperature, but there was 
very little wind. Although the star being grazed was magnitude 6.6, the 
moon was 72% sunlit which made the graze more difficult to observe.

As with the Friday night graze, the limit line moved northward but this 
time by at least 0.3 arc seconds as shown on the graph. No data was 
collected at Station 1 because it lacked recording equipment and at 
Station 2 because it experienced equipment failure moments before the 
graze.

Although the two graze expeditions were successful, we definitely could 
have used more observers. We were fortunate to have a couple of new 
people participating, in particular Sandra Kasprowicz, a student in Rob 
Dick’s astronomy class. Now, if only the Professor would come out on a 
graze expedition!
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Grazing Lunar Occultation of SAO 76046 on March 3, 1990 U.T.

Grazing Lunar Occultation of SAO 78813 on March 6 ,  1990 U.T.

September 1990 ASTRONOTES 9



CHASING MOONBOWS Brian McCullough
There’s nothing like a clear night on the ocean to help you appreciate 
what a really dark sky should look like. Away from the murk and gloom 
of heavily polluted urban skies, crystal clear star images emerge from a 
vast background of inky blackness. At every point of the compass the 
celestial canopy drapes down to a "natural" horizon with the sea.

As a ship’s navigator in my seafaring days during the seventies, I spent a 
considerable amount of time making celestial observations. It was my 
job as a navigator to do this, but then astronavigation was the aspect of 
the job I enjoyed the most. The telescope I used was navy issue -  a 
little brass and glass number of about 20 mm or so -  and it suited my 
purposes admirably. It was part of my sextant.

Occasionally I did trip across something out of the ordinary. During one 
deep-sea voyage Comet Kohoutek put in a spectacular appearance over 
the Pacific. Night after night I followed the progress of the comet as it 
streaked through the solar system. To the unaided eye Kohoutek 
presented a faint slash of light in the star fields high overhead. But 
through binoculars I got a marvellous view of everyman’s idea of a 
comet -  a well-formed head, and a narrow tail that seemed to go on 
forever. Kohoutek made a wonderful travelling companion and I 
searched for it eagerly after dusk each day.

Sadly, though, apart from identifying selected stars and planets for my 
sextant sights, I rarely knew what I was looking at. In those days I 
couldn’t have told you the difference between a Messier Object and Don 
Messer’s Jubilee, but I never tired of sweeping the night sky, satisfied by 
the simple wonder of it all. Only since joining the RASC last year did I 
start kicking myself for wasting all those perfect skies at sea (rolling 
deck or no). I swore that if I ever got the chance again I would make the 
most of it.

My chance came this past July, just as amateur astronomers from across 
the country were gathering in Ottawa for the General Assembly. I ’d only 
be gone for two weeks, but after nine years away from the sea I was 
determined to make each night count.

Well you can guess the rest. I’ve had better seeing from my back yard in 
Kanata. Still I did see something new, something I never even knew 
existed -  a lunar rainbow. A moonbow, I guess you could call it. There 
was no pot of gold at the end of it, but by witnessing this wonderful, 
unexpected phenomenon I did find a better way to approach my hobby 
of astronomy. Nowadays I take one night at a time, for whatever it has to 
offer. I didn’t really miss anything all those years ago. It’s all still up 
there waiting to be discovered.
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CAVEAT EMPTOR Eric W. Casagrande

"Let the buyer beware." A phrase that in principle at least, likely goes 
back to the days when cavemen traded animal skins. Still, it has not lost 
its importance today, especially when it comes to buying a telescope.

Having long grown tired of my 40 mm refractor, and taking into 
consideration the small number of clear nights we have in Ottawa, I 
decided to purchase the Celestron-8 Super Polaris. Finding a Canadian 
dealer who had the equipment I wanted in stock wasn’t easy. I have 
since come to the conclusion that when an ad reads: "Call for Prices," it 
really means: "Not in Stock." Finally I reached Khan’s Scope Centre in 
Toronto, who had what I wanted. I was told that it would be no problem 
if I wanted to pick up the merchandise on the Saturday. Upon arriving in 
Scarborough Friday afternoon, my wife made a suggestion for which I 
shall be eternally grateful. She thought it would make more sense to pick 
up the telescope right away, since we would have an uninterrupted 
Saturday to go wherever we wanted. Phoning the dealer, I was told that 
everything was waiting for me, and I could certainly pick things up 
early.

After an hour and a half drive to the store (on top of the five hour drive 
to Toronto), I was really tired, and not in the best frame of mind. As I 
was about the open the telescope case, the owner casually mentioned that 
Celestron had "forgot" to send the 6 X 30 finderscope, but he would 
substitute a Meade 8 X 50 instead. Trouble was just starting to rear it’s 
ugly head.

After another hour and a half drive back to the motel, I could hardly wait 
to show this prize acquisition to my wife. On opening the telescope case, 
I soon discovered that although I had specifically ordered a 4 mm 
Celestron orthoscopic, the dealer had pulled a switcheroo, substituting a 
Bausch and Laumb instead. I was soon in for more disappointments. The 
piggy-back mount was missing, outlining where it once had been. On top 
of that, the Allen keys were missing. Now I was starting to get excited.

Upon inserting the 45 mm Plossl, I was in for another treat. The focuser 
was broken. Now I was starting to breathe fire. The next morning I 
arrived at Khan’s, unannounced. There were customers in the store (ah, 
lady luck is on my side). The owner looked at the broken focuser, and 
made a statement that will no doubt go down in the annals of history" 
"You know, Eric, this just isn’t acceptable." No kidding. I then pointed 
out how the piggy-back mount was missing, explaining how the 
outlining scratches seemed to indicate that the telescope had been a floor 
model. He quickly assured me that it was brand new. Yeah, sure. When I
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pointed out the switch he had made in regards to the 4 mm orthoscopic, 
he replied: "Oh, you wanted a 4 mm Celestron... we don’t have any of 
those."

Sensing that he was about to loose a $2,500 sale, he then resorted to 
flattery, commenting on what great taste I had, to purchase a Seiko 
watch. Getting even more desperate, he said he would order me a brand 
new Super Polaris from Celestron, and I would have it in a week.

I told him that if I wanted to wait a week for my ’scope, then I would 
order it myself from the United States, and save $350, even with all the 
extra costs. He replied that he would give me a discount if I bought it 
through him. No dice. Starting to grovel, he made one last-ditch attempt, 
offering me another Schmidt-Cassegrain to go on the Super-Polaris 
mount. I quickly replied that I didn’t want "pot luck."

By this time I wasn’t about to do business with someone whom I felt had 
tried to give me a "bill-of-goods." Naturally I got my money refunded, 
and the owner was very silent when I left the store, but it was his own 
fault. The funny thing is, I can still remember the dealer’s words as I 
initially bought the telescope and was about to leave: "When are you 
leaving Toronto?" he asked. Caveat telescopio emptor... Let the 
telescope buyer beware!
Editor’s Note: Opinions expressed in this article do not necessarily reflect the views of 
the RASC Ottawa Centre. It was decided to "name names" in this article to avoid 
painting the whole industry with a single brush. Eric indicated that he has photographic 
documentation to support his claims.

COULD YOU USE... Rob M cCa llum

The Ottawa Centre has obtained several large mirror blanks, two finished 
mirrors, and a small grinding machine (listed below in more detail). It is 
unlikely the Centre will ever be able to use all these items, and as a result 
Council has decided to consider proposals for their possible disposal.

If you are interested in one or more of these items for personal use, 
please submit a written proposal to Rolf Meier, Centre President. The 
proposal should spell out some benefit to the Ottawa Centre as a result of 
the transaction -  suggestions include a trade for other equipment, or 
provision of some services that are consistent with the RASC’s 
objectives.

If you also have ideas on how these items could be used for Centre 
projects now or in the future, we would also like to hear from you.
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We have already received several proposals for some of these items, and 
since we would like to deal with these promptly, we have put a deadline 
of the October Observers’ Group Meeting (October 5) for submission of 
proposals.

If you wish to inspect the items or discuss the type of trade the Centre 
would be prepared to consider, please contact Rolf at 256-4821.

All members of the 1990 General Assembly Organizing Committee 
deserve congratulations for a very successful weekend. Thanks to all 
those volunteers who helped out during the weekend with the tours, 
transportation, and other behind-the-scenes work.

The General Assembly was well-attended, with a particularly large 
attendance from the Ottawa Centre (I’ve been at GA’s where relatively 
few locals attend). The Ottawa GA had the distinction of having the most 
Centres represented to date: delegates from 21 out of the 22 Centres 
were present.

The events started on Friday (June 29) with the National Council 
meeting. The softball game and IRO tour were rained out, but the slide 
show was a great success. Paul Mortfield of the Ottawa Centre won the 
"Best Slide" prize. There were two excellent entries in the song 
competition: Winnipeg Centre with a classic humorous entry, and Gerry 
Knight of Vancouver Centre with two beautiful songs. Both groups 
shared first place honours.

The "You and the Universe" symposium on Saturday was well-attended. 
The speakers were excellent. All of the papers will be printed in an 
upcoming edition of the RASC Journal. Following the symposium, the 
re-scheduled "East vs. West" game took place. Although no one seemed 
to know where the dividing line was, fun was had by all. A wine a chess 
party followed. The Carleton staff and the Organizing Committee were 
both astonished at the rapid disappearance of the food! Fortunately, the 
wine lasted a bit longer.

1.
2.
3.
4.
5.
6.
7.
8.

22.4-inch Pyrex mirror blank, one side very rough.
20.8-inch blank, unknown material.
18.3-inch Pyrex blank, one side rough.
16-inch Pyrex blank, one inch out of round.
Two 14-inch lead glass optical windows, cemented into large cell. 
20-inch f/12 Pyrex aluminized mirror.
18-inch f/53 Pyrex aluminized mirror, bad coating.
Grinding machine, able to handle mirrors up to about 12 inches.

GENERAL ASSEMBLY A SUCCESS Doug G eorge
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The main event on Sunday was the paper session. The topics included: 
history, variable stars, astronomical comedy, the Hydro-Quebec failure, 
astrophotography, and electronic imaging. This was followed by the 
Barbecue Supper which, due to a rain shower during preparations, 
occurred indoors. The night was then free for Canada Day Celebrations 
on Parliament Hill, and a tour of the Indian River Observatory. A 
surprising number of hardy individuals attended both!

Four members of the 
GA Organizing
Committee try to relax a 
bit at the Wine and 
Cheese (Jane Lund,
Doug George, Rob 
McCallum, Mercedes 
Pelayo). Photo courtesy 
Mary Anne Harrington.

On Monday, delegates visited the Museum of Civilization. After a 
specially-arranged OMNIMAX showing of NASA’s "The Dream is 
Alive", guided tours were held. The tour added a lot to the information 
available on the exhibits. This was followed by the Annual Meeting.

Delegates then travelled the short distance to the National Arts Centre 
for the Annual Banquet. Following an excellent dinner, awards were 
presented. After springing the Ken Chilton prize on me, Lloyd Higgs 
presented the Service Award to Mary Grey. Dr. Peter Millman was also 
recognized for his long-standing membership in the RASC, and 
Executive Secretary Rosemary Freeman was recognized for her 
dedication to the society. Prizes were presented for the display 
competition. Frank Roy won the "Best Display" and first prize in the 
"Observational -  Beyond the Solar System" categories for his display 
on the IRO radio telescope (he won a TeleVue Wide Field eyepiece). 
Fred Lossing and Gary Susick won the "Instrumentation" category for 
their display on astronomical filters. In the "Observational -  Solar 
System" category, Dan MacLennan of the Halifax Centre won for his 
solar photographs. In the "Non-Observational" category, Don Hladiuk 
won for his display on light pollution. Following the awards 
presentations, Lloyd spoke on future directions in Canadian astronomy, 
including a proposal for a wide field "Radio Schmidt" telescope.

Those who were able to stay on Tuesday morning visited the Ottawa 
River Solar Observatory. This was a very pleasant morning, with 
everyone getting good views of the active regions of the sun in both 
white light and hydrogen-alpha. Some of us were also favoured with 
another solar phenomena -  the sun bum.
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STARFEST ’90 Doug George

The ninth annual Starfest convention took place on the weekend of 
August 17, at the River Place campground near Mount Forest, Ontario. 
Starfest is run by the North York Astronomical Association, and is 
attended by amateur astronomers from all over southern Ontario and 
beyond.

According to my count, there were 21 people from the Ottawa Centre at 
this year’s event. That’s pretty good for an event which is a six hour 
drive from Ottawa! It was well worth the trip.

Most people arrived on the Friday. There were informal talks under the 
tent; and outside, people were observing. Unfortunately, the skies were 
fairly poor, but there were some good sights to be seen. My favorite was 
looking at Saturn through the NYAA 16-inch telescope (which has 
Ceravolo optics). I don’t believe I have ever seen the Cassini division so 
well -  which goes to show you don’t need transparency for good 
seeing.

The next morning there was an astrophotography workshop in the tent. 
Mike Devillaer, Mike Watson, and Andreas Gada spoke on the basics, 
Schmidt Camera photography, and exposure times. Just before lunch the 
commercial display opened (yes, singular -  this is no Riverside).

After lunch, there was a Comet Hunting Panel Discussion hosted by 
Terry Dickinson, and featuring Rolf Meier, David Levy, and myself. I 
can’t speak for those on the other side of the table, but I had a good time. 
Next, Terry Dickinson discussed his subjective appraisal of various 
telescope types. After this, Peter Ceravolo gave a warm-up talk for his 
Informal Optical Survey. This included describing the tests that he would 
perform. Andreas Gada also handed out a survey form. The second part 
was later that night, when Peter tested dozens of telescopes. After the 
talks, the swap table opened, and an excellent buffet was served.

The evening Twilight Talk featured David Levy on "Comet Hunting: a 
Personal Perspective". David gave an enthusiastic and humorous talk 
which included anecdotes about each of his comet discoveries, poetry, 
high resolution CCD photos of Halley’s Comet, and his favorite slides of 
children learning about telescopes. Terry Dickinson called it one of the 
best inspirational talks on astronomy he had ever heard.

Although the evening observing session was completely clouded out, the 
day was thoroughly enjoyable. Starfest may be a tenth the size of 
Stellafane, but I think it wins on quality, not quantity.
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GENERAL ASSEMBLY STATISTICS Louise Whalen

Working with statistics on a daily basis, I can’t help searching for 
patterns and relationships whenever information comes my way. So 
when I saw the list of delegates to the RASC GA included in my 
delegate package, I recognized this as an opportunity to analyze these 
facts. My figures and analyses are based on this list of pre-registered 
delegates and don’t take into account late registrations and cancellations. 
A total of 139 people registered, of which 115 (82.7%) were male, and 
24 (17.3%) were female. This figure may not be totally accurate because 
I based the sex on the person’s first name; while this isn’t exactly 
scientific methodology, I believe it is accurate enough for our purposes. 
Initial study shows that 63.3% of delegates were from Centres in 
Ontario, including 38.1% from Ottawa Centre, for obvious reasons. 
Approximately ninety-five delegates (68.3%) came from within a 600 
km. radius of Ottawa. I say approximate because the distance travelled 
by the unattached and National Office delegates is unknown. Ottawa 
Centre had the highest percentage of female delegates, 20.8%.

More detailed statistics are shown in the accompanying tables:
Delegates by Region and by Sex***

Region/Province No. % M F T % Female
Maritimes 10 1 2 10 0 10 0.0
Quebec 10 1 2 8 2 10 20.0
Ontario (Excl. Ott.) 35 25.2 29 6 35 17.1
Ottawa 53 38.1 42 11 53 20.8
Prairies 17 12.2 14 3 17 17.7
B.C. 2 1.4 2 0 2 0.0
Unattached and National Office 12 8.7 10 2 12 16.7

Total 139 100.0 115 24 139 17.3

Delegates by Centre*

Centre Persons KM** Centre Persons KM**
Ottawa 53 0 Thunder Bay 1 1503
Kingston 5 175 Halifax 8 1508
Montreal 8 190 Winnipeg 7 2218
Toronto 19 399 St. John’s 2 2638
Quebec city 2 460 Regina 1 2789
Hamilton 5 467 Saskatoon 1 3046
Kitchener-Waterloo 1 490 Calgary 3 3553
Sudbury 1 490 Edmonton 5 3574
London 1 581 Vancouver 1 4611
Sarnia 1 670 Victoria 1 4677
Windsor 1 764 Unattached and National Office 12 -

According to Centre affiliation, not actual place of residence. 
Approximate distances.
Sex determination as described in text.
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GREENING YOUR RETICULE Paul Boltwood

Reticules for finders and guiders are normally illuminated with red light. 
Red is used so as not to destroy the dark adaption of the eye. Doug 
George recently pointed out to me that a faint green light would also 
work as long as it is as faint as the object being measured. Your dark 
adaption would not be affected.

I have discovered an advantage of the green over the red: any eyepiece 
chromatic optical defects are less serious when the light used is similar 
in colour to the object being measured. Since the eye is much more 
sensitive to faint green than red light, green illumination is much closer 
to the wavelength of light seen by the eye for most astronomical objects.

The standard technique for setting up a guiding eyepiece is to focus the 
eyepiece on the crosshairs, then to focus the telescope on a star. After 
doing this there should be no parallax. You check this by moving the eye 
from side to side -  the star should not move with respect to the 
crosshairs. If there is any movement you adjust the telescope focus until 
it is removed. Then touch up the eyepiece focus.

With my red illuminated guiding eyepiece I found that when I did this I 
could not eliminate the parallax and focus the eyepiece at the same time. 
The probable cause is that the focal point for the eyepiece is not the same 
in red light as in the green to blue star light seen by the eye. I suggest 
that you perform the parallax test and if you cannot eliminate the 
parallax change your light source to a green one.

This probably involves replacing an existing red LED with a green one 
of. the same physical size purchased at Radio Shack or Active 
Components. You probably need a diffuse LED of average brightness. 
Except for size the choice should not be critical. Before making the 
switch, power up your detached red light source at full brightness. Then 
temporarily connect up the green LED and check that it has roughly the 
same brightness.

After the switch be sure to start your reticule rheostat at the dim end to 
avoid affecting your dark adaption.

MAY CENTRE MEETING Estelle Rother
Dr. David Malin gave a talk titled "Things to See and Do in the Dark". He looked at 
simple ways of making photographs -  things anyone can do with a camera and 
ordinary "drug store variety" film. He went on to astronomical photographs made with
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large telescopes; and showed how to link simple discoveries, made with ordinary 
equipment, with the things professional astronomers do.
Astronomical photography is unlike everyday photography since it is done in the dark. 
Astronomers seek out the darkest places. The Anglo-Australian observatory is located 
at Siding Spring Mountain in New South Wales, 500 km northwest of Sydney. Here in 
the interior, the skies are very dark since most of Australia’s population live near the 
coast. There are two telescopes at the site: the Anglo-Australian 3.9 metre reflector, and 
the UK Schmidt.

Today, electronic detectors are preferred in most observatories. At the 
Anglo-Australian telescope, only eight nights a year are used for photography. 
Dr. Malin photographs the night sky with an ordinary camera to determine where stray 
light is coming from. Although not visible with the unaided eye, these photos have 
detected some glow from Sydney. They also picked up car headlights from a place 
called Come by Chance, 110 km away. Fortunately, this is no threat to the dark sky.

The human eye is very poor at seeing colours at low light levels. The sky is blue by 
moonlight as well as by sunlight and for the same reason. The light is scattered by 
atoms and molecules in the air and blue light is scattered more efficiently. Also, the 
moon is much yellower than the sun. The colours of star trails in a one hour exposure 
range from deep orange-yellow to white and blue. The colour of a star gives its 
temperature. The human eye does not see these colours if an observer stands outside 
and looks at the sky. In a normal photograph, stars appear colourless because even faint 
stars overexpose the film. The solution is to change the exposure of the camera by 
changing the focus. When the camera is gradually defocussed, all the faint stars go 
away and the colours of the remaining stars can be seen. Put the camera on a tripod, 
point it at a constellation, open the shutter and change the focus every five minutes. 
This technique spreads out the star images every five minutes and as the image is 
spread across the film, the effective exposure on the emulsion changes.
Almost all naked eye stars that make up the constellations are strongly blue, while the 
occasional star is orange. Sunlike stars are very rare among stars that make up the 
constellations even though they are more common than the bright stars that are seen. If 
we could look back from outside our galaxy, we would see evidence that bright blue 
stars are a significant contributor to the light of the night sky. We would see blue spiral 
arms and dust lanes inside the galaxy. Stars are formed as dust lanes collapse and the 
end result is a band of bluish stars that only live for millions of years. At the end of 
their lives, these stars will explode as supernovae and disappear. Long lived stars like 
the Sun will be left.

It is impossible to go around our galaxy or to turn it around. Instead we study many 
galaxies in different orientations. Edge-on galaxies are rare; NGC 3628 in Leo is one 
such galaxy. We can never see the centre of our galaxy because it is hidden behind 
dust. It can be seen by astronomers studying infra-red radiation and radio waves.

Astronomers know the life histories of stars from studying clusters of stars. All stars in 
a cluster formed at the same time and from the same type of material, and all the stars 
are at about the same distance from us. A group of young stars in M16 emits huge 
amounts of ultra-violet radiation which lights up the surrounding hydrogen gas. The gas 
glows with a reddish colour when illuminated by ultraviolet radiation. Other nebulae 
are blue. These reflection nebulae contain tiny particles that reflect blue light.
To see the echo of light from supernova 1987A, a photographic plate taken in 1984 was 
subtracted from a photo taken two weeks after the event. The light echo results from the 
intersection of light with sheets of dust. Dr. Malin ended his talk with photographs of 
several additional supernovae and described some of the methods he used to obtain
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them. The photographs combine three black-and-white photographs taken in red, blue, 
and green light. If the special techniques are done using a computer, it is called data 
reduction. But if this is done in a darkroom, it is called cheating!
Dr. Malin highlighted his talk with an excellent series of slides. After the talk, we were 
able to tour a section of the Museum of Science and Technology, and to view his 
photographs.

JULY OBSERVERS’ GROUP MEETING Estelle Rother
Hilderic Browne opened the meeting at 8:15 with a welcome to all and an introduction 
to the society. Several announcements followed.

Rob McCallum reported on the events of the General Assembly. It all worked and he 
still can’t believe it! Next year the GA will be held in Vancouver, in Calgary in 1992, 
and in Halifax in 1993. Several Ottawa Centre members were prize winners in the 
display competition. Fred Lossing and Gary Susick, and Frank Roy, had their winning 
displays at the meeting. Frank Roy was also the grand prize winner. Only two national 
awards were presented and both went to Ottawa Centre members. Mary Grey received 
the Service Award, and Doug George received the Ken Chilton Prize.

Brian Burke presented "Night Lighting: the Good, the Bad, and the Ugly". Light at 
night is a necessity since people are concerned about safety. However, there are 
different types of lighting and some are better than others. At IRO, the sky is not as 
dark as it was 12 years ago when the observatory first moved there. Derek MacLeod is 
investigating types of lighting fixtures. Brian showed slides, most demonstrating bad 
lighting. Globe lights, for example, send glare everywhere, including the sky and into 
drivers’ eyes. On the other hand, OC Transpo has installed well-shielded lights in some 
of its stations. The solution is to look at more efficient lighting. Proper shielding is 
essential and low pressure sodium lights are better than both high-pressure sodium and 
mercury vapour lamps. Information on efficient lighting can be obtained from the 
International Dark Sky Association. There are many examples of over-lighting, 
including on the Queensway. Brian advised everyone to get involved. He is looking at a 
shopping centre going up near his home, and Derek is approaching the City of Kanata. 
It is cheaper and easier to install good lighting at the start of a new development than to 
change it later. There is a need to develop a standard method of measuring sky glow. It 
is important to be able to put a quantitative number on the increase of sky glow, 
especially at IRO.

Brian offered a few tips for anyone interested in photographing polluting fixtures. 
Photograph when there is a fog or mist. Hot spots will glow and the photographs will 
show the angle of light from the fixture. Exposure guidelines are usually available from 
the film cartons. Brian ended his talk by saying that we can’t keep moving away from 
light. Sooner or later we will have to do something about the problem.

Rob Dick showed slides taken of Comet Austin. He used five minute exposures and 
50 mm, 135 mm, and 400 mm lenses.

Rick Wagner showed slides taken with Kodachrome 200. The pictures were taken with 
a cold camera since on the night they were taken, it was -32° C. Kodachrome films are 
good for red colours. Rick prefers Kodachrome 200 for prime focus photography, but 
he is still experimenting.
We have all been following news of the Hubble Space Telescope. Hilderic Browne 
provided the latest bad news. One of the mirrors was given the wrong shape when it
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was manufactured. Now the wavefront error from the two mirrors is two orders of 
magnitude worse than expected, and the telescope suffers from spherical aberration. To 
add to the bad news, the problem cannot be quickly fixed. The wide-field and planetary 
camera and faint object camera will be replaced in 1993, and the spectrographs in 1996. 
These new instruments will compensate for the error in the main telescope.

"Astronomy from Gamma Rays to Radio" was the title of Paul Comision’s talk. Before 
the second world war, astronomers only worked in optical wavelengths. Today, we are 
looking at the whole electromagnetic spectrum with the help of satellites and radio 
telescopes. The spectrum consists of gamma rays, x-rays, ultraviolet, visual, infra-red, 
and radio waves. The human eye is most sensitive to blue-green light. There were two 
major obstacles to overcome before astronomers could observe in all wavelengths: the 
technology did not exist, and Earth’s atmosphere absorbs most wavelengths. This 
requires instruments to be sent above the atmosphere.
Type O stars, the hottest blue-white stars, emit ultraviolet light. X-rays are emitted by 
superheated gas, quasars and supernovae, as well as the Hercules cluster of galaxies. 
Gamma rays are emitted by supernovae, pulsars, and atomic explosions. Infra-red 
radiation comes from cooler objects. Radio waves are detected from the centre of our 
galaxy, and other galaxies. Today, observations cover the complete spectrum.

Gary Susick described the display he and Fred Lossing entered in the GA display 
competition. They used a spectrograph Fred had in his basement to measure the 
transmittance of various light pollution reduction filters. It required about two hours to 
test each filter. They tested four broadband deep sky filters, an ultra-high contrast filter 
(UHC), oxygen III, and H-Beta filters. UHC filters are used to observe emission 
nebulae, and oxygen III filters are used to observe diffuse nebulae. Broadband filters 
are all-around filters used to darken the background. Be careful not to touch any of the 
filters since moisture from your fingers will cause them to break down. It is also a good 
idea to mark them because all these filters look alike. To best view an object, try 
observing both with and without the filter.

After several announcements, the meeting was adjourned at 10:05 pm.

AUGUST OBSERVERS’ GROUP MEETING Estelle Rother
Hilderic Browne opened the meeting at 8:15 by welcoming everyone. He thanked Rolf 
and Linda Meier for hosting the annual picnic.

Rolf Meier, the first speaker, began with a lost and found for items left behind at the 
picnic. Meteor observing that evening was rained out. However, the sky was clear 
during the rest of the week so the Delta Aquarids could be observed. The weather 
forecast was not very promising for the main shower of the year, the Perseids.

What happens to many pages of data collected during meteor showers? At one time, the 
data was put on computer cards. Now, Rolf is trying to put the data on a spreadsheet, 
but unfortunately they are best suited to financial problems.

Frank Roy stated that recently astrophotography has been ignored. He then showed 
slides, most taken with his Schmidt camera. We saw the Dumbbell, North American, 
Veil and Omega nebulae, as well as M11, M16, M20, and the Lagoon nebula.
Frank also discussed a technique for copying slides. Kodak 5071 film is designed for 
copying slides -  contrast is not increased. Unfortunately, filters are usually needed. A 
200 watt incandescent bulb with 3200 kelvin light is placed in front of a diffuser. The
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slide is placed on the other side of the diffuser in front of the bellows and the camera. 
Frank showed several sets of original and duplicate slides.

Brian Burke then described several occultations which would be visible in August. 
Beginning around 1:00 am on August 14, the moon would pass through the Pleiades. At 
2:35 am there would be a grazing occultation of a star with magnitude 6.7. An 
observation of this graze was planned. Then on August 18, the moon would occult 
Jupiter. In Ottawa, the event would occur around 7:38 am. Brian also showed slides 
taken at the General Assembly.

Early in the year, Hilderic did a survey to determine if there was any interest in 
observing double stars. At the time, response was not overwhelming. Mike Richardson 
shares Hilderic’s interest and talked about double stars. He suggested that those 
interested get together at a time other than the Observers’ Group meeting. He would 
like to bring a popular 19th century activity into the 20th century. Mizar in Ursa Major 
was the first double star to be discussed in 1650. Until 1780 this was thought to be due 
to a chance alignment of the stars. Then it was shown that many doubles were real 
binary stars. In fact, many double stars are actually multiple star systems. There are six 
types of double stars. Stars in nearly the same line of sight are optical doubles. These 
are quite rare. Orbital motion can be detected in visual doubles. One of the stars in an 
astrometric double is too faint to be seen. The motion of the visible star appears as a 
wavy line. The only evidence for spectroscopic doubles is the splitting of their spectral 
lines. Spectrum doubles are spectroscopic without doppler shifting. Changing light 
output is observed for eclipsing binaries. A list of double stars can be found in "Deep 
Sky Observing with Small Telescopes".

Peter Ceravolo began his talk with a practical use for double stars. If you can’t see 
them, you have a problem with your telescope.
Peter enjoyed the Stellafane convention this year with its good talks instead of 
snoozers. David Levy, a Canadian who defected to Arizona for better skies, gave a talk. 
Max Stuart won prizes for craftsmanship and ingenuity. Comet Levy is brighter than 
Comet Austin because it is more condensed. Comet Levy has a tail! It was easily 
visible in binoculars. There was also a talk about the Hubble telescope and what went 
wrong. The telescope does have a sharp central peak but it only contains 15% of the 
light
Peter then used slides to demonstrate ways to improve a telescope’s performance. A 
tube that is longer than required will eliminate or at least reduce scattered light A 
larger diameter tube will allow the telescope to cool quicker. A Telrad is better than a 
finder scope. Heaters will prevent the optics from fogging. An eyepiece heater will 
eliminate problems resulting from condensation from the observer’s eyes.
The meeting ended at 9:55 pm after several announcements.

MARCH 25 COUNCIL MEETING Estelle Rother
The minutes of the previous meeting were reviewed. Robin Molson discussed a list of 
improvements to the IRO, including new steps, new shelves for the clubhouse, and 
possible road improvements. There was discussion about the possibility of having to 
move out of the NRC building. Rolf Meier would like the issue of meeting room and 
library location settled by year end. Sufficient new AstroNotes covers were purchased 
to last for about three years. Mercedes Pelayo tabled a budget statement. Doug George 
indicated a fee increase might be coming up to cover inflation and nation-wide liability 
insurance. Sandy Ferguson noted that Centre Meetings were well attended. Derek
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MacLeod suggested that the 1990 Annual Dinner be held on Friday, November 16, and 
a tentative booking would be made with Algonquin College. The fee structure for IRO 
keys was discussed. The General Assembly budget was discussed. Rolf Meier indicated 
that the CBC may be interested in the issue of light pollution, and a committee meeting 
would be held soon. There was discussion on the effect of the GST on the Ottawa 
Centre. The meeting closed following a discussion of postage and printing costs, which 
are expected to increase by 4%.

THE SKY THIS MONTH(s) Derek MacLeod
With the September sky comes the sudden realization that the days are getting shorter 
again -  but the nights are getting longer. Astronomical twilight, defined as the time 
when the sun passes through an imaginary line 18° below the horizon, encroaches less 
and less on the evening sky as the month progresses. Near the beginning of September 
twilight ends just after 8:00 pm. By month’s end twilight will give way to darkness 
around 7:30 pm, leaving almost nine hours of useable observing time. Autumn begins, 
officially, on Sunday, September 23.
From the inner planets outwards, here’s what you can see this month. Mercury lies 
between Earth and the Sun early in the month with inferior conjunction occurring on 
Sept. 8. In the morning sky of Sept. 17, you can see Mercury between the brilliant 
planet Venus and the crescent Moon. The latter half of the month will be the best time 
this year to see this rapidly moving planet. Venus has about the same angular size as 
Mercury at the beginning of the month but is more that 350 times brighter because of 
its high albedo (reflectivity) and nearly full illumination as seen from our Earth-based 
vantage. This is your last chance of the year to observe Venus easily. Now is a good 
time to observe Mars as we catch up to a mid-November close approach. Mars is now 
in the constellation of Taurus. See the Observer’s Handbook, page 129, for a detailed 
description of the upcoming apparition.

Jupiter is in the constellation of Cancer in the morning sky. It rises about four hours 
before the sun. Saturn is best viewed just after sunset. At magnitude +0.4 it is much 
brighter than its neighbors Neptune (+7.9) and Uranus (+5.7). All three planets are low 
in the sky near the constellation Sagittarius.

Event Date EDT

Full Moon Sept 4 21:46
Asteroid 276 Adelheid occults AGK3+12°0511 Sept 9 05:02
Asteroid 260 Huberta occults LickV 5131 Sept 9 05:17
Moonless Evening Observing Begins Sept 10
Last Quarter Sept 11 16:53
New Moon Sept 18 20:46
Autumnal Equinox: Fall Begins Sept 23 02:55
First Quarter Sept 26 22:06
Moonless Evening Observing Ends Sept 28
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BRITISH ASTRONOMY STAMPS
Bob Morris has passed along to me some 
information concerning astronomical 
stamps. The British Post Office will be 
issuing special stamps commemorating the 
centenary of the British Astronomical 
Association and the bicentenary of the 
Armagh Observatory. The stamps include 
depictions of the Armagh Observatory, 
Jodrell Bank radio telescope, and the La 
Palma telescope; the Moon governing the 
tides on Earth and early attempts to view 
space by telescope; Greenwich Old 
Observatory and early astronomical 
equipment; and Stonehenge, the 
gyroscope, and navigation by the stars. 
First-day covers are available for £1.45 
and a 34p handling charge from the British 
Philatelic Bureau, Edinburgh, EH3 5TT, 
Telephone 031-556 8661 (Visa orders 
accepted). Place your order by October 16.
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