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Editorial Doug George

It has been nine months since we were "kicked out" of the NRC's 
100 Sussex Drive building, along with a number of other groups. 
In my opinion, the final result of this has been quite positive. 
Although we have been paying $30 per meeting to rent the room 
at Carleton University, it looks like the university may be 
prepared to sponsor us - in other words, let us use the room for 
free! Not only this, but they have generously agreed to allow us to 
house the Stan Mott Library in the anteroom behind the lecture 
hall. One other sticky point was that the library cabinets were 
built for us many years ago by the NRC, and were not considered 
to be our property. Fortunately, the NRC agreed to lease us the 
bookcases for a few years at a very good price (free).

The final result: everyone seems to agree that Steacie 103 is a far 
better room for our purposes than the NRC's room 3001 (too 
small) or auditorium (too big and poor acoustics). We once again 
have our library, a good central location with parking, and a room 
ideally suited to our meetings. What at first appeared to be a 
near disaster has worked out very well indeed!

Event Horizons Rick Wagner

Nov. 8/9 Member's Star Party at IRO.

Nov. 15 Annual Dinner Meeting at Algonquin College. Tickets in
advance only.

Dec. 6 Observers' Group Meeting - Carleton University, Steacie
Chemistry Building room 103, 8:00 pm.
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Robert DickFollow-Up On Shadow-Band Data
Many of you will remember that I travelled to the solar eclipse this summer 
and recorded the presence of shadow bands. These elusive shadows ripple 
across the ground a few minutes before and after totality. They are a rare 
manifestation of atmospheric seeing. 'Seeing' is the phenomena that torments 
all observers by blurring and distorting images of celestial objects. Seeing takes 
on a band like appearance during a solar eclipse because instead of a point 
source of light that we see for a star, the partially eclipsed crescent Sun 
approximates a line source. This line source preferentially resolves the 
atmospheric turbulence into linear shadows.

In the October issue of AstroNotes, Walter Scott Houston asked what I 
expected from these observations. To be frank, I believed we would detect 
something but even after reading several articles and papers about shadow 
bands in the scientific literature and Sky & Telescope I wasn't sure how 
prominent they would appear.

The only time I have seen shadow bands was during the eclipse of 1970. I 
viewed it from Elizabeth City in North Carolina. It was in March and the Sun 
was close to the celestial equator and appeared about half way up the sky. The 
shadow bands were quite apparent.

This summer the Sun was almost directly over head. So the light path through 
the atmosphere would be relatively short. This would suggest that the 
atmospheric seeing would be relatively good and the shadow bands would be 
less prominent. However, the sensitivity and wide dynamic range of the 
instrument made me confident that if shadow bands were there then it would 
record them.

The presentation on our shadow band observations that Paul Boltwood and I 
gave at the September Observers' Group Meeting was quite well received. We 
went to a lot of effort to collect a considerable amount of very precise data. I 
want to assure readers that our interest in the phenomena hasn't waned. The 
work now ahead of us is to correct the data based on the pre-eclipse, mid
eclipse and post-eclipse calibrations.

There are three sets of calibrations required. The first is the time base. Each 
portion of data was referenced to the time kept by the computer that 
controlled the observations and recorded the data. The computer's clock was 
set to within half a second of the WWV time signal prior to the eclipse. Over 
the following hours from 10:00 am to 2:33 pm the computer's clock lost ten 
seconds. The timing for all the data will be adjusted for this slip.

The second calibration will correct for variations in the sensitivity of the 
electronics during the eclipse. This drift would result from temperature
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changes in the instrument. This correction will make use of a constant current 
source in the instrument. At certain times throughout the observations, the 
light detector was 'switched out' and a constant current source was 'switched 
in'. Readings were taken for a wide range o f calibration currents.

The third calibration that must be done to the data, before we can 'go to work' 
on it, is to correct for any drift in the response of the electronic amplifier in the 
instrument. The current produced in the detector is related to the recorded 
data by the equation I =  ckr . The variables c and k are, in an ideal world, 
constant.

Now, as we all know the real world, and in particular an eclipse, is far from 
ideal. The value of these parameters change with time and temperature. 
Fortunately the calibration data taken during the eclipse can be used to derive 
equations for the drift of these two parameters.

Once the data has been calibrated we will piece it together. The first look at 
the results will be a frequency analysis. It will tell us what series of frequencies 
combine to produce shadow bands. It will also tell us how these frequencies 
change with time. As totality approaches the Sun will shrink to a thin sliver. 
Will there be a shift in the shadow band frequencies as the eclipse progresses? 
I suspect so but it would be nice to know for sure.

There is another aspect to shadow bands. The unique aspect of a solar eclipse 
can be used to study our atmosphere. Before totality the atmosphere is cooling 
as the sunlight is being cut off by the Moon. After the eclipse the air is heating. 
Will the characteristics of the shadow bands be symmetrical around the 
eclipse?

There are several other aspects of the solar eclipse and the thermal dynamics 
of the Earth's atmosphere that can be studied using this data. The symmetry of 
the eclipse about the zenith, the cloudless sky and the precision of the 
instrument will make this data useful for the study of a diverse range of natural 
phenomena. If anyone is interested in working with me on these projects let 
me know. There is a lot to do and, as an amateur, I have so little time to do it.

The Twentieth Anniversary of IRO Doug George

In the previous issue of AstroNotes, we attempted to start a series of articles on 
the history of IRO. Unfortunately, my computer did something very strange 
while printing out the issue, and a portion of Fred Lossing's 1979 article was 
lost. (Although I would like to blame Microsoft for this, I really should have 
checked the printed version more carefully - my apologies.) In this issue, we 
try again!
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The course of events which started the Observers' Group of the Ottawa Centre 
on the construction of a 40-cm telescope is worth recording before it is lost in 
the mists of time. The first stirrings in this direction appeared in 1968 as a sort 
of underground rumor among some members of the Group that a large "club" 
telescope was being considered. This rumor eventually surfaced as an 
expressed wish. Led primarily and most energetically by Rick Lavery, several 
members began to propose seriously that, because we had a certain amount of 
mirror-making talent in the Group, we should in fact take on such a project. 
After discussions at Observers’ Group meetings during the fall of 1968, a 
Telescope Committee was set up, consisting of Rick Lavery, Bill Dey, Tom 
Tothill, and Fred Lossing. This Committee of the Observers' Group was 
charged with looking into the question of what sort of telescope we would be 
able to build, given our resources in personnel and possible sources of financial 
support. After much discussion and searching of old Sky & Telescope issues, 
the Committee decided that we should try for a 16-inch Newtonian reflector, 
with a focal ratio of about 4.5 as the best compromise between visual and 
photographic requirements.

A brief was drawn up (of which I have a copy) and presented to the Council of 
the Ottawa Centre, then under the Presidency of F.R. Park. The Council's 
discussion was favorable to the project, and a motion was put by Earl Dudgeon 
that the Centre purchase a 16-inch blank of Ohara low-expansion glass from 
Bourns Optical Co., to cost $210 (US). The motion was passed and joy in the 
Observers' Group was unconfined. The thought of such a telescope in our 
amateur hands was almost beyond our wildest dreams. The order for the blank 
was placed through the kind offices of Marie Fidler, then National Secretary of 
the RASC. Delivery was made on 15 April 1969, just in time for us to put the 
blank proudly on display at the General Assembly in Toronto. This event 
caused a minor sensation at the Assembly, because (at least as far as we knew) 
this was the first time that construction of a telescope of this size by a Centre 
was actually in progress. I think it is fair to say that our plans triggered off a 
healthy competitive response in other Centres to do the same. Certainly, at 
the present time, less than ten years later, many Centres across the country 
have built large telescopes and furnished them with permanent observatories.

Our mirror blank was diamond-ground to approximate radius, and a holding 
groove was made, by J.N. Cairns, for whose assistance and generously donated 
help and advice our Centre is most grateful. From wooden patterns made by 
M. Couture two 16-inch iron castings were made, under the watchful eye of 
Tom Tothill. One of these was faced with 2" square glass plates and diamond- 
ground to radius by Mr. Cairns, thus saving us long hours of rough grinding.

A Short History of the Ottawa Centre's 40-cm Telescope Fred Lossing
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The second casting was later modified to become the adjustable mirror cell of 
the completed telescope.

Meanwhile, by a series of lucky breaks, a professionally-made grinding and 
polishing machine was rescued from final dissolution in the NRC disposal 
centre and installed in a spare corner of the NRC building at 100 Sussex Drive. 
This machine, constructed by the NRC Optical Shop for production of military 
optics in WWII, has a 24” grinding table driven by a variable-offset arm, a 
driven cross-arm, and is powered by large DC motors supplied through Variacs 
and rectifiers to give variable speed without loss of power. With this machine, 
grinding of our blank was begun on the evening of 12 August 1969 by a work
group consisting of Tom Tothill, Ted Bean, and Fred Lossing.

During the fall of 1969 and winter of early 1970, the log book of the mirror 
project, which is still in my possession, shows a total of 34 evening and 
weekend sessions totaling 16.5 hours of grinding and 48 hours of polishing. 
The working parties, as shown by the log book, consisted usually of Tom 
Tothill, Ted Bean, Rick Lavery, and Fred Lossing. The names of Barry 
Matthews, Ken Hewitt-White, Allen Miller, Marg Murray, Jack Horwood, Ed 
Terheijden, Ken Perrins, Arthur Covington, Howard Harris, Bill Dey, and 
Doug Beaton also appear in the log book as assisting on various occasions. By 
1 April 1970, we had a polished surface with an approximately spherical figure 
and a focal ratio of f/5.

After several unfruitful sessions of figuring during April and May, the mirror 
was taken to Bill Dey's basement on 7 June, and Bill was put in charge of final 
figuring. The mirror approached final figure in early September, after 
undocumented hours of careful figuring by Bill and sporadic visitors. 
Fortunately, at that time, Bill had not become involved in his basement wine
making operations, or the course of events might have taken quite a different 
turn. The last detectable errors from the required paraboloid were personally 
chased off the surface by Bill on 16 September 1970, amid universal rejoicing. 
The finished blank was then coated and over-coated through the special 
kindness of Mr. Cairns and Mr. Fanning of the NRC optical shop. We finally 
had ourselves a mirror!

During all this activity, the mechanical and structural parts of the telescope 
were also being made. The mechanical design was a compromise of plans put 
forward by Tom Tothill and Fred Lossing, modified by the eminently practical 
suggestions of the experienced machinist Gordy Grummett. It finally took the 
form of a fork- mounted Serrurier truss, the latter being the framework used in 
nearly all large modern telescopes. This design minimizes tube flexure by 
ensuring that the structural members receive stress mainly in axial
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compression and extension, rather than in bending modes. All the work on the 
tubular aluminum frame, the fork, large RA gear and smaller Dec gear drives 
and bearings, the rotating head, flip-flop diagonal holder etc., was through the 
generous use of spare-time by Gordie Grummett. Without his advice, 
experience, and hours of freely-given spare-time hard work, we would never 
have succeeded in producing an instrument with the mechanical precision and 
reliability that our telescope possesses.

Everything was assembled for the first time in April 1971 at Gordy’s suburban 
home, where the sky is dark enough to provide a fair test. Gordy, Tom and I 
were present on this epoch-making occasion, and we viewed various famous 
objects with many excited adjectives. I still remember my first view of M-13 
through it; it was the first time I had seen a deep-sky object through a large 
telescope, and it surpassed my most optimistic expectations. The 19 months it 
had taken us to build the scope seemed well spent.

Perhaps in a later article I will give my recollections of our subsequent 
struggles to provide an appropriate observing site and observatory for this 
splendid telescope, and our pilgrimage to Stellafane with the disassembled 
scope in 1971, where we were awarded third prize (!). This and other exploits 
are part of another story, however.

New at NMST Louise E. Whalen

As some of you may have noticed, the National Museum of Science and 
Technology has recently re-opened after several months of renovations. In 
addition to the much-touted "Potato Exhibit", planning is well under way for a 
new exhibit to open in June 1992, called "Canada in Space". A preview is now 
in place to whet our appetite. A small hands-on mockup of the space shuttle 
will delight young visitors who can climb aboard to provide their parents with a 
Kodak moment. Other items of interest include:

An engineering model of Hermes, the world’s first high-power 
relay satellite, designed by Canadians and launched in 1976

- An engineering model of Alouette 1 occupies a prominent place in 
the display; after its 1962 launch, the satellite provided data on the 
highest reaches of the Earth’s atmosphere for 10 years

8 ASTRONOTES November 1991



Canadian-designed rockets from Churchill are the focus of the 
Black Brant display; many were launched between 1959-1984 for 
the purpose of exploring the Earth's atmosphere

A 1:10 model of Radarsat (to be launched in 1994) which will see 
through clouds and in the dark; it will make use of the new 
synthetic aperture radar technology to identify icebergs, ice 
thickness, moisture content and ground temperature

- MSAT (to be launched in 1992 or 1994, depending on which 
display you believe) will provide mobile communications (I'll 
believe 1994 -Ed.)

- A full-scale model of the Canadarm, which is now standard gear on 
most shuttle flights

The "Canada in Space" exhibit, opening in June 1992, will be divided into five 
parts as follows:

Entering Space - The historical approach

Introductory Theatre

Space Science - Rockets and satellites

Auroral Theatre 
Space Science Lab

Communications - Canada is a world leader

John Chapman Theatre 
Global Village Theatre 
David Florida Lab 
Space Hardware Store

Earth Observations - Climate and land observations 

Earth Observatory Lab

People in Space - Human exploration and the Canadian Astronaut Program 

Canadarm
Space Shuttle Program 
People in Space Lab 
Space Station Theatre

As the opening date of this exhibit approaches, I'll have more news for you.

November 1991 ASTRONOTES 9



Observing With Lemons - Part II Joe Mathurin

In the April 1991 Astronotes I wrote a short article in which I talked about 
being the "proud" owner of two Bausch & Lomb telescopes with worse than 
average optics. At the time I was resigned to accepting these flaws until I 
could afford to buy a better quality telescope. However, things have changed a 
bit since then. (No, I still can't afford that new scope.)

First a few facts: both these instruments are of the Schmidt-Cassegrain type. 
One is a B&L 4000 4-inch model, and the other is a B&L 8000 8-inch.

When I first got the 4000, star images were actually quite good, but there was 
such a large shift in the image while focussing that it was practically unusable 
at magnifications over 100X. So I returned it to the dealer who, after several 
unsuccessful tries, finally managed to correct this shift. However, star images 
weren't quite as good as they were before the repairs, and no amount of 
collimating seemed able to correct them - stars were squiggles instead of points 
of light. The dealer assured me that he had reinstalled all the original optical 
components, and that he couldn't see anything wrong with the telescope.

This was where things stood when I wrote that first article back in April 1991.

So one day, after a truly frustrating observing session the night before, I 
decided to tackle the problems myself. I figured that I had nothing to lose. 
After noting the position of all the components, I loosened the corrector plate 
and rotated it in its mounting. I then re-collimated the scope and star-tested 
it. I repeated this procedure several times, and at one point there was a 
marked improvement in the image! It seems like Schmidt-Cassegrain optical 
components have to be radially aligned. The way I figure it, when the dealer 
dismantled the telescope to replace the focussing mechanism, he didn't replace 
things in quite the same positions.

Now, not only are star images perfect points of light, but I can split the 
Double-Double in Lyra when the seeing is good - something that couldn't be 
done even before the dealer worked on it.

Next time I'll tell you about the 8-inch telescope.

Editor's Note: This particular feature of popular Schmidt-Cassegrain 
telescopes is well known; it is surprising that Joe's dealer was not aware of it. 
This is a particular pitfall for people who decide they need to clean the optics 
inside their SCT, or try to retrieve some object dropped in the rear baffle. 
Always mark the exact rotational position of the corrector plate when you
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remove it. Also, not only is the alignment of the corrector plate relative to the 
primary mirror important; so is the alignment of the secondary mirror relative 
to both. For this reason, be very careful when collimating SCTs that the 
collimation screws are not loosened too much!

M51 By Doug George using Rob Dick's 24-inch Telescope
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The Starry Tube Louise E. Whalen

ITV (Cable 15):

This month Rob Dick's lectures will feature:

Nov. 2: the evolution of Sun-like stars

Nov. 9: stars of low and high mass, variable stars and binary stars

Nov. 16: the death of stars, white dwarfs, supernovae, planetary 
nebulae

Nov. 23: neutron stars, black holes, accretion disks, jets, pulsars, 
and some aspects of relativity

Nov. 30: review of fall term work and of any overflow material (last 
lecture until January)

Don't forget the course is broadcast every Saturday from 4-7 pm, and the 
lectures will be repeated Tuesday evenings from 11 pm to 2 am. For those of 
you interested in the live version of the lectures, Rob can be found Friday 
afternoons from at 2:30 to 5:30 pm, in room C-264 of the Loeb Building.

During the coffee break, and in the time slot for "Universe Through Other 
Eyes" (7:00 pm), watch for announcements about the Carleton Lecture Series, 
which will feature astronomy and space-related films on particular Sunday 
nights.

Rob assures me that everyone is welcome to visit the 14" reflector telescope 
atop the Herzberg Building (near the Steacie Building). Remember to contact 
Rob before showing up in case no session is planned for that Friday.

TVO (Cable 2):

Finally some news to report from TVO. All the episodes shown in January on 
Vista (seen Mondays at 8:00 pm), will feature space programs culminating in 
the planned Jan. 23 launch of Roberta Bondar aboard the shuttle. This special 
broadcast is in celebration of 1992 as International Space Year (ISY).
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PBS (Cable 4):

There are no space or astronomy related programming scheduled for 
November.

There will be no "The Starry Tube" next month.

October Centre Meeting Estelle Rother
Damien Lemay, National President of the RASC, talked about astronomy as a 
science and as a hobby. Damien has managed to do astronomy in spite of his 
position as president. He began his talk by showing slides of his old 
observatory. Originally, it was painted white to keep out the heat. But because 
it was visible from the road, it was repainted green so that it would not attract 
attention. One slide showed the observatory almost covered with snow. When 
he returned to Rimouski, not much remained of this old observatory.

He rebuilt the observatory on a friend’s property only twelve minutes from 
home, and this time the building will stay white. The new building is eighteen 
feet by ten feet. The actual observatory is ten feet by ten feet and the rest of 
the building is heated. There is even a telephone now. He is using the same old 
telescope but a new equatorial mount is forty percent complete.

The sun has been extremely active in the past few years and we are probably 
past solar max for this cycle. Damien showed slides he has taken of sunspot 
clusters. During winter, the sun is too low to take good pictures. The best time 
for photography is around eight in the morning. This is the time of best seeing 
while the atmosphere is still cool.

Included among other slides was a cluster in Cassiopeia. Damien believes it is 
as nice as many other clusters, but it is not observed as often because 
Mr. Messier did not include it in his list. A slide of the moon taken in June 
appears red because of the forest fires that were burning on the North Shore 
of the St. Lawrence River. There was an accumulation of ash on his car 
windshield the next morning. On some days, the sun almost disappeared.

Damien was also an observer of the July solar eclipse and he showed several 
slides taken using a 300mm lens, a doubler, and a mylar filter. The bluish color 
of the sun was due to this filter. Unfortunately, clouds moved in and Damien 
did not see the sun coming out of totality. This was one of the brightest 
eclipses and the sky was never totally dark. Both slides and prints were taken. 
Prominences showed better on slides while the corona showed better on prints.

Damien then went on to talk about astronomy for fun and for science. He 
began by showing slides of star parties. Here is where new people are
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helped to see the sky. Observing becomes a little more serious when one 
studies stellar magnitudes. Begin with Ursa Major, where magnitudes range 
from two to six. The transparency of the sky can then be determined by noting 
the faintest star visible in constellation.

Observing variable stars is one way of contributing to science. The AAVSO has 
produced maps for one hundred stars. There are different maps for various 
magnitudes. Sometimes several maps are needed when a star varies over 
several magnitudes.

While he was in Ottawa, Damien and Fred Lossing used a photometer to 
observe eclipsing binary stars. Precise measurements could not be obtained by 
eye.

Observing comets can be fun. Last year there was Comet Levy and awhile ago 
there was Comet West. Damien photographed Comet Levy eight nights in a 
row as the tail rotated by ninety degrees. David Levy searches for comets for 
two reasons: for science and to become famous. Professional astronomers do 
not have the time to search for comets. They study them after they have been 
discovered by amateurs. Rolf Meier and Doug George are Ottawa Center 
members who have discovered comets.

At the start of the space age, a concern for astronaut safety made the 
observation of shooting stars important. NRC conducted an observing 
program that has now been terminated. But many amateurs still observe them. 
These observations may help to locate a meteorite that is produced. There is a 
special feeling that comes from handling something that has been in space. A 
meteor ionizes air molecules and atoms along its path. Another way to 
"observe" meteors is to listen to them on an unused radio channel. And this 
method works at all times - day or night, clear or cloudy. There is now an 
international organization dedicated to collecting data on shooting stars.

Many observers also take photographs and these pictures contain a lot of data 
Most of this data will never be used because we do not take the time, or have 
the patience, to study them. To be useful, at least the date and time the 
photograph was taken is needed.

The planets, with the possible exception of Venus, are still worth observing. 
Amateurs have observed dust storms on Mars and the white cloud on Saturn 
was discovered by an amateur. ALPO observers were the first to notice that a 
band had disappeared on Jupiter. At that time, the red spot was easy to see. 
Then, five or six months later when the band returned, the spot became more 
difficult to see. Observing the planets is especially worthwhile for those 
amateurs who are stranded in the city.
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It is interesting to watch as the moon crosses an open cluster such as the 
Pleiades. There are also grazing occultations. Brian Burke organizes 
observations where these events are timed. Eclipses of the moons of planets 
are other events that can be observed.

Closer to home, the sun can be observed. The past twenty-two years of 
Sky & Telescope contain many observing projects. Changes in the Earth's 
magnetic field are related to events on the sun. For a total cost of about three 
dollars, a jam jar magnetometer can be built that will measure the changes in 
the Earth's magnetic field. The sun can definitely cause problems here on 
Earth. In 1989, a flare caused a power failure in Quebec. Damien's co-workers 
did not believe him when he stated the cause!

Spectroscopy requires a large telescope and a lot of time to take and analyze 
the spectrum. Rob Dick is one person who does it.

Another activity is to search for supernovae. Robert Evans of Australia has 
memorized the way many galaxies should look and discovers two or three 
supernovae a year. Unfortunately, no one in the northern hemisphere is doing 
this type of work. Amateurs can only discover a supernova. Then the 
professionals can observe it.

AAVSO members have been asked to observe stars for NASA missions. And 
six amateurs have been selected to carry out projects using the space telescope. 
There will be more observing time for amateur projects in the future.

Asteroid observing is a field where amateurs can do serious work. A 
photometer can be used to measure an asteroid's rotation period. If an 
asteroid occults a star, its diameter can be measured if the event is precisely 
timed. Multiple occultations have been observed. These indicate that the 
asteroid has a satellite. This was hard to believe, but observations with the 
Aricebo radio telescope indicated that two small objects were stuck together. 
More observations by amateurs would help to confirm the finding.

The CCD is the future for both professional and amateur astronomers. Doug 
George is using a CCD for an astronomy project. A CCD workshop was part of 
the last AAVSO meeting. Damien hopes people will keep working in the field, 
although photography will still be important. And he hopes we do not just pile 
up disks like photographs. We should do something with the data. The CCD 
gives second life to variable star observing, which has not been popular lately, 
and it helps astrometry.

Damien concluded by noting that members of the Ottawa Center have been 
active in many of the activities he has mentioned.
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October Observers' Group Meeting Hilderic Browne

Following a brief but complete exploration of the lighting control panel, OG 
Chairman Rick Wagner opened the meeting at 8:15 PM with the usual 
welcome to visitors and members of the Ottawa Centre, supplemented by a 
request to please renew our memberships.

The first speaker of the evening was Paul Boltwood, who is well-known in the 
Ottawa Centre for many projects, in particular his long-term construction of a 
cooled CCD imaging camera. In an uncharacteristic victory of impatience 
over engineering perfection, Paul has finally allowed his camera to actually 
look at the sky, and brought numerous slides to prove it. He described the 
equipment as "partially working", "lashed together” (no temperature control, 
for instance) and the software as "minimal", involving no thermal or flat- 
fielding compensation (corrections for the inherent electrical noise or 
quantum efficiency differences between pixels). Furthermore, no guiding was 
done during exposures, and the images were acquired in sub-optimal 
conditions: slight haze and gibbous moon (2/3 full). Finally, his slides (actually 
black and white negative images taken of his monitor) were, he told us, 
overexposed and underdeveloped.

Having sufficiently guarded himself against criticism from the cheap seats, he 
proceeded to stun us with the pictures themselves. His "first light” image was a 
1-second exposure of the globular cluster M13 in Hercules, showing only the 
core. A 16-second exposure nearly filled the 27' x 18' frame (576 x 384 pixels). 
Similarly, a 64-second exposure of M2, a globular in Aquarius, was an equally 
impressive sight. This cluster is significantly more concentrated than M13. 
And just to prove he could do it, he captured the faint (13.2 mag) globular 
Palomar 10 in 128 seconds.

Paul demonstrated how by scaling the image in brightness, one can make 
several different "pictures" from a single image. This is possible because the 
CCD camera supplies many more grey levels (about 8000, in his case) than a 
monitor can display or the human eye can distinguish. He can therefore 
enhance a particular range of intensity to show faint outer structure or detail 
in an apparently over-exposed core of a galaxy. These techniques were shown 
to good effect on an image of part of M31, the great spiral galaxy in 
Andromeda. He also showed much fainter galaxies: NGC 7331 in Pegasus 
(mag 9.5 with several 13-14th mag companions), as well as Stephan's Quintet 
(again mag 13-14, captured in 1 minute).

Other images were of open clusters (the rich NGC 7789 in Cassiopeia), bright 
nebulas (the Cocoon, IC 5146 in Cygnus), dark nebulas (B33, the famous 
Horsehead in Orion), and clusters plus nebulosity (NGC 7129 in Cepheus). 
Some of his pictures exhibited quirks of the CCD - when too many electrons
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accumulate in one bin (pixel), the excess leaks into places where it can 
contaminate adjacent pixels in the column. In addition, there are equipment 
problems still to be resolved: there seems to be noise at a level too small for 
Paul’s test equipment to ferret out. The solution will only be found by 
debugging genuine starlight (and cosmic rays, at the rate of 400 per hour!).

Rob Dick showed some images he had taken with a Lynxx-PC CCD camera on 
his 24-inch reflector. The galaxy NGC 253 in Sculptor lies near the South 
Galactic Pole at a declination of -25°. It is much larger than the 200-arc second 
field of view of this camera-telescope combination, but reveals much detail in 
the form of dust lanes around the nucleus. (According to Rob, NGC 253 is 
well studying visually with as little as 8 inches of aperture.) A 4-minute 
exposure leaves most pixels nearly dark, but a logarithmic rescale operation 
accentuates the differences at the dim end without totally sacrificing detail in 
the brighter parts of the picture. Log scaling mimics the behaviour of the 
human eye (and the familiar astronomical magnitude scale) and renders a 
wide range of brightness into a limited grey-scale with natural results.

Rob also suggested a project for those not interested in, equipped with, or 
adequately financed for CCD cameras - or even telescopes. His idea is to 
photograph constellations used an ordinary tripod-mounted camera on high
speed black and white film through various colour filters. The resulting 
negatives can be used to measure the spectral type, and hence the 
temperature, of the various stars. Those interested in pursuing this project 
should talk to Rob.

Brian Burke received some slides from an old Ottawa Centre member, Geoff 
Hayes, now working at the Space Telescope Science Institute in Baltimore. 
These slides are a publicity package from STScI with diagrams of the various 
instruments on the Hubble Space Telescope (alas without much explanation), 
photographs of the release of HST from the shuttle Discovery on 25 Apr 1990, 
and charts showing the effect of the unfortunate and notorious spherical 
aberration in the main mirror. While this will hopefully be corrected in 1993 
by installation of upgraded cameras which compensate for this, Hubble is still 
producing worthwhile scientific results in the meantime. The STScI slide show 
included "pretty pictures” of Mars, Jupiter, Saturn and Pluto which easily beat 
the best images from Earth-bound telescopes. In the deep space category, 
there were images of the Orion nebula, R Aquarii, the "light echo" ring around 
the remnant of the 1987 supernova in the Large Magellanic Cloud, and the 
Einstein Cross G2237+0305, a natural multiple image of a distant quasar 
whose light was bent and refocussed by a much closer but dimmer galaxy.

The final talk of the evening was a double-header by RoseAnne Mussar and 
Gary Susick on auroras. RoseAnne described the physics behind this 
phenomenon: charged particles from the sun are captured by the Earth's
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magnetic field, oscillate back and forth along the lines of force (forming the 
inner Van Allen belt in the process) and sometimes "ping" oxygen and nitrogen 
atoms or molecules in the upper atmosphere; their subsequent decay from this 
excited state emits light. A solar flare aimed by chance at Earth can cause a 
spectacular auroral storm.

Gary showed a map of the frequency and spatial distribution of auroras: across 
much of southern Canada, anywhere from 5-40% of clear nights show some 
activity. (The incidence falls off abruptly as one moves south: the Caribbean 
sees an aurora only once in 2000 nights.) He summarized the types by form, 
structure, and motion (this information can be found in the Observer's 
Handbook). Auroras are categorized into five luminosity classes: 0 - too faint 
to be seen; 1 - like the Milky Way; 2 - moonlit cirrus cloud; 3 - moonlit cumulus 
cloud; and 4 - casts shadows! The different colours result from different atoms 
or molecules involved, and occur at different heights. The most common 
colour, white, is simply the result of the lack of sensitivity of our eyes.

RoseAnne showed some auroral pictures recently obtained from the 
University of Alaska in Fairbanks. The same group has produced a video, the 
"Aurora Colour Television Project" which has been donated to the Ottawa 
Centre library by Doug Luoma. Gary showed some of his own pictures; his 
advice is to use a wide angle lens, expose 20 to 30 seconds at f/2 on fast film 
(ASA 400), try to compose a foreground to give a sense of scale, and lastly to 
copy the slides to increase contrast if possible.

This being the October meeting, nominations for positions on the Observer's 
Group Executive were solicited by Rick Wagner: "You can't go home until 
there's at least one name against every position". The following names were 
posted:

Chairman
Vice-chair
Solar
Deep Sky
Instrumentation
Meteors
Variable Stars
Comets
Occultations
Lunar/Planetary
Astrophotography

Mike Dacey; David Lauzon 
Brian McCullough 
RoseAnne Mussar 
Gary Susick; John Thompson 
Richard Duval 
Rolf Meier
Rob McCallum; Pat Browne 
Doug George 
Brian Burke 
Ian Grant
Eric Casagrande; Gary Susick

The Radio Astronomy position was not filled, owing in part to the removal of 
the interferometer from IRO. Some discussion was held regarding changing 
this to a coordinatorship for "Electronics" alias "Technophilia", but no decision
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was reached. Additional nominations can be made at the November meeting. 
Elections will occur at the same meeting.

The meeting was adjourned at 10:15, following which members were invited to 
visit the Centre library, now moved to the "anteroom" behind Steacie 103 after 
more than a year of inaccessibility at NRC.

The Sky This Month Doug George

Mercury has an unfavourable eastern elongation this month; it is visible near 
Antares on the morning of November 11. Venus rises four hours before the 
sun, and is high in the southeast at sunrise. Mars is not visible this month. 
Jupiter is in Leo, and rises around midnight. Saturn is the sole naked-eye 
evening planet, very low in the south at sunset.

Event Date EST
New Moon Nov 6 06:11
First Quarter Nov 14 09:02
Moonless Evening Observing Ends Nov 15
Leonid Meteor Shower Peaks Nov 18 00:00
Full Moon Nov 21 17:56
Moonless Evening Observing Begins Nov 27
Last Quarter Nov 28 10:21
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