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Fred P. Lossing Observatory
Dedication Ceremony Franço is Kupo

The Ottawa Centre held a ceremony on Saturday, October 24th to dedicate the 
Ottawa Centre’s Indian River Observatory as the Fred P. Lossing Observatory. 
Several speakers, including Brian McCullough, Rolf Meier and Bill Dey, stood before 
the gathering to relate some anecdotes about Fred and his tremendous contributions to 
the Ottawa Centre in general and to the observatory specifically. I was personally not 
aware that Fred had built the site’s 16” telescope, and was amused at the story of how 
he’d react when asked by newer members, “Is the observatory’s telescope a Meade or a 
Celestron?”

The dedication plaque, reproduced below, was revealed to all at the completion of 
the ceremony. Rolf Meier had created a new signboard for the clubhouse, and F.L.O. 
caretaker Al Seaman had constructed a new “F.L.O.” cover for the telescope. Al had 
also previously organized “work parties” to ready the site in time for the ceremony.

Fred P. Lossing Observatory

Dedicated to the Memory of 
Dr. Frederick P. Lossing (1915 -  1998)

Long-time Member o f the Ottawa Centre RASC

October 24th, 1998

Everyone in attendance was then invited to sign the logbook as a gesture to 
officially note the ceremony. The weather had been absolutely gorgeous (an 
unseasonably warm high of 21° C was later reported), and upward of forty to fifty 
people attended the ceremony. Al Seaman invited the attendees to his home in 
Almonte for snacks and drinks before many of the folks were to go for dinner at JR’s 
Restaurant en route to the Carp Star Party at the West-Carleton Towmship Library. Al 
and Marie were gracious hosts (and they had a toy chest ready for the children who 
also attended) and we thank them for their warm hospitality.
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A good crowd of 40-50 people attended the 
dedication ceremony. (Photo by Brian McCullough)

Bill Dey and Rolf Meier shared their memories o f Fred 
as an expression o f the sentiments shared by the Ottawa Centre. 

(Photo by Bridget Madill)
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The new and old clubhouse signs (both painted by Rolf Meier), 
with the even older North Mountain Observatory 
telescope cover. (Photo by Brian McCullough)

Observatory Committee chairman Al Seaman 
unveiled the new telescope cover he made for the occasion. 

(Photo by Bridget Madill)
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The following email was received by the Ottawa Centre and we'd like to reproduce it 
here for all members to read.

My condolences on the death of Fred Lossing. In 1963 I 
came to the Dominion Observatory where Fred Lossing and 
Stan Mott had telescopes (set up) for public viewing. 
Fred Lossing helped me with my telescope making and even 
coated a mirror (for me) when he was at the National 
Research Council. I am glad he continued his interest in 
telescope making.
Sincerely yours,
Percy Stokes 
Perth, W. Australia

Deifenstarnight I Linda Meier
The title of this article refers to the star party held at the Deifenbunker Cold War 

Museum on October 24th which was sponsored by the Township of West-Carleton 
Library. The 24th had started off with perfect weather: sunny and warmer than what 
would be usual for the time of the year. After the F.L.O. dedication ceremony, as 
people headed first to the Seamans’ and then on to JR’s Restaurant for dinner, the 
skies still looked promising even though some clouds were beginning to move in. A 
weather satellite image down loaded earlier that day from the Internet had us thinking 
the weather would have cooperated all day and into the evening. However, the skies 
looked worse as we headed to Carp after dinner at JR’s. Clouds were heavy, dark and 
never-ending. The western sky looked clear, however. We hoped we could at least see 
the Moon, Jupiter and Saturn for some part of the evening and thus all would not be 
lost.

When we arrived at the site at around 6 p.m. there were telescopes already set up. 
I assumed traffic duty for the night and the star party began. Plenty of people came and 
it was wonderful to see all the telescopes ready for the “customers.” Jane Venus is the 
new librarian of the West-Carleton Library; once she arrived we managed to get the 
outdoor library lights shut off so observing could begin in earnest.

Because I was busy with traffic duty (my son would sometimes take over to relieve 
me), I was unable to actually attend much of the event! It seemed to be a success 
judging from the comments of members who had set up scopes. Rolf said a lot of 
people were very impressed with Jupiter. Fortunately, it seemed to stay primarily clear 
to the west; the Moon and the planets were also visible most of the time.

Unfortunately, the clouds seem to fill the sky by 9 p.m. and we packed up to go. 
The Moon hung on to the bitter end and was visible low in the horizon as a beautiful 
orange crescent. When we arrived home around ten minutes later, the sky was actually
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clear! To hear what went on back at the star party, read Attilla Danko's 
Deifenstarnight II article below...

I’d like to say thank you to all the enthusiastic Ottawa Centre members who make 
these star parties so successful. In all of my 20 years in the Ottawa Centre, never has 
there been such an exceptional group of people who love to share astronomy.

Diefenstarnight II Attilla Danko
Most of the observers had packed up and left when the clouds rolled in and 

covered most of the sky. I had my scope half-disassembled when suddenly people 
appeared out of now here and asked to look through my scope. I told them the usual sad 
story about it being cloudy and that I was packing up. Someone replied, “But it’s 
clear.” Huh? I looked up at the sky and sure enough... Well, I started putting my scope 
back together, and twenty minutes later I was showing the sky to a lineup of people 
again!

It was much better this “second” time around. The sky was clearer with only some 
isolated passing clouds, and the seeing was improving. I showed people Jupiter, 
Saturn, M 15, Alberio, Epsilon Lyrae, M32, M33, and M42 (the Orion Nebula).

At around 11:30 p.m. a group of about ten teenagers showed up. They seemed to 
be more surprised at what they saw in the eyepiece than most people. Several of them 
lined-up two and three times to see the same object twice. They even climbed to the 
top of the ladder to see the relatively unspectacular M32. All during this time they 
were saying things like:

“This is incredible!”
“Holy sh*t!”
“You mean you get to look at these things every night?”

My favourite quote was exclaimed by a person after observing her third or fourth 
object: “This is the most awesome thing I have done in my life!” She expressed 
enthusiasm with intensity that amazed me. I found myself saying to the next young 
woman in line, “Not everyone is impressed by the view. Make up your own mind.” 
That young woman looked in the eyepiece at Jupiter and instantly said “F**k!”

I write this not because I find it very memorable that people are moved to 
spontaneous expletives but instead to let Linda and all of our members that know that 
the Carp star parties and our other public star parties really do touch people.

I wish to thank Linda Meier for organizing the event. My only regret is that I 
couldn’t answer one gentleman’s question when he asked, “When is the next one?”
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Al SeamanF.L.O. Updates
Thursday, October 15th, 1998

We had a modest turnout for cleanup work last Saturday, October 10th at F.L.O. 
Rob Relyea worked on his repainting job, and Rick Poulin and I tackled some jobs on 
the work list. We dismantled the damaged radio telescope, collected some of the junk 
present at the site, and replaced some of the roof nails with roofing screws.

Wednesday, October 28th, 1998
On October 17th we had a pretty good turnout for a work party and made some 

real progress at cleaning up and repairing the site. The people present included Rob 
Relyea, Rick Poulin, Geoff Meek and son Shannon, and Pat and Hilderic Browne. 
Among other things, the roof rails are now straight, and the cracked block walls have 
been repaired.

The timing for this was excellent since the ceremony dedicating the observatory as 
the Fred P. Lossing Observatory was scheduled on the following Saturday, October 
24th. The site looked good for this occasion. My thanks go out to all those who 
contributed to the clean-up and repair efforts.

The next step is to improve the drainage on the observatory mound to prevent a 
recurrence of a shift in the foundation. We need to install some buried drainage tile 
and to reshape the profile of the mound so that there is a moderate slope away from the 
foundation at all points. This includes removing the stairs and relocating the sidewalk.

If you have any questions or wish to volunteer your time, skills and perhaps tools 
to the upkeep of the observatory, give me a call at 256-1155!

Light Pollution Abatement —
Hunt Club Road Update Robert Dick

The west-end Hunt Club Road lighting project was the first project where our 
Light Pollution Abatement Committee recognized a candidate for the use of flat glass 
luminaires. These luminaires do not shine light up into the sky and they minimize the 
glare caused by light shining horizontally into the eyes of drivers and pedestrians.

Unfortunately, those of you who have driven that road over the last year or so have 
seen more and more of these luminaires being replaced with the older, light-polluting 
standard cobras. The problem was a design weakness in the luminaires that were 
selected for the project; they were literally falling off their poles! The National Capital 
Commission (NCC) was in charge of the project; we asked them when these cobras 
would be replaced and were encouraged to hear their answer of, “Soon.”

Today I am pleased to report that all of the old light-polluting cobras have been 
replaced. Drive along Hunt Club Road West and you’ll note there is no light shining
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up into the sky nor even horizontally from the fixtures, and they are producing almost 
no glare. We thank the NCC for the work they have done to fix the problem with the 
original luminaires and for implementing lighting projects that are sensitive to the 
light-pollution problems of our region.

Open House at Dick’s Observatory Robert Dick
The bi-annual open house at my observatory went very well this year — at least 

for those who arrived on the Friday night of the open house.

Margaret Dalton and Stewart Attlesey arrived from Hamilton on the Thursday 
night (along with his 20” Obsession telescope), but the sky was mediocre and we were 
all too tired to observe. On Friday they enjoyed a beautiful country day of sunshine and 
colourful trees.

More people arrived on the Friday night. Attilla Danko was first to arrive with his 
25” telescope. Although the sky was not very transparent we were able view a range of 
objects. The culprit causing the visibility problem that evening was humidity. Most 
people had left for Ottawa by 3 a.m. or had gone to bed while Attilla and I carried on. 
I expected the moisture to condense out of the air some time after 2 a.m. but we had to 
wait until after 3:30.

As the dew formed, Attilla’s 25” scope was soaked — even the primary mirror 
was dewed over. However, my 24” scope was well protected in the dome. As is typical 
of the area, when the dew comes out of the air the seeing settles down and of course 
transparency increases. Therefore by 4 a.m. our view of Jupiter was very good with lots 
of detail visible within the cloud belts. The last object we looked at was M42, the 
Orion Nebula. Conventional wisdom tells us that looking at a big bright object with a 
large scope is a waste of aperture. Indeed, this is so if you only look at big bright 
objects without taking extra precautions. The view of M42 with a large telescope and a 
wide-angle eyepiece (Attilla’s 20mm Nagler) was memorable. I do not think I have 
ever seen the nebula so well.

We were getting very tired at this point but it was rewarding to wait for the sky to 
improve. At 4:30 Attilla caught up on some sleep in his car before driving back to 
Ottawa while I went to bed in the cottage.

On the Saturday evening of my open house we had dinner at a local restaurant 
(“Friends” in Smith Falls). We had several “die-hards” on hand: Bob Botts and Ev, 
Stewart and Margaret from Hamilton, Jon Buchanan, and Paul Boltwood and Attilla 
from Ottawa. Relative newcomers to my open house were Al and Marie Seaman, Geoff 
Meek and Isabella Darin-Zanco. Mr. and Mrs. Ted Harris as well as Geoff Meek’s 
brother and Bruce Clarke (a new member in the Centre) arrived on the Saturday night.

After dinner we returned to the observatory for what we had planned to be a long 
night of observing. Unfortunately, this was not to be. Clouds allowed us only a short
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glimpse of stars. This has happened before in the past and my visitors are used to 
switching from a “Starfest” to a “Gabfest.” Computer gurus worked at improving the 
performance of my computer and we all generally talked shop and played cards until 
we realized that the clouds offered no chance of clearing. Ottawans returned to Ottawa 
and visitors from afar stayed overnight in my cottage to get some rest before driving 
home on Sunday afternoon.

How did this fall's open house compare to those of the past? The views of Jupiter 
and M42 will be the memories I will always recall, the telescope worked well and the 
visitors’ telescopes were fun to use.

Astronomy Magazines and Books Rob McCallum
Members of the Ottawa Centre can get subscriptions to the two most popular 

astronomy magazines at a discount.

Sky and Telescope costs US$37, which converts to about $57 in Canadian funds. I 
have good news for Sky and Telescope subscribers: they now accept credit cards for 
subscription payments.

Astronomy, if you “act now,” might still be had for US$35 (about $54 Canadian). 
I’ve received notice that Astronomy has increased their subscription price to US$40; 
however, I’ll try to put one more batch of orders through at the old rate (this worked 
last year). Please get your orders to me as soon as possible in November.

I ’ll be putting in a book order to Sky Publishing for the library in late November. 
They offer our library discounts of 20% to 40%, and they do allow us to add purchases 
for members at the same time. In particular, you may be interested to know that the 
new Millennium Star Atlas can be purchased at a 40% discount — that comes to a 
savings of US$100, or a savings of approximately $150 Canadian!

If you are interested in the above magazine subscriptions or in placing a book 
order, see me after the meetings or give me a call at home at (613) 225-3167.

I wish to thank the six people who graciously volunteered to help with the library. 
This will help ensure that the library is open after every meeting, and we may be able 
to expand our services somewhat as well.

I would like to ask those who have a key to the library to please let me know. 
We’ve lost track of who has access.

10 AstroNotes November 1998



Will the Lion Roar? Pierre Martin
Of all celestial events, few can be more breathtaking than a good meteor shower 

or a bright, colourful fireball racing against a starry background.

Every year around November 17th, the Earth encounters a stream of dust left 
behind by Comet Temple-Tuttle. As the Earth plows through the stream of particles 
(mostly the size of rice and the density of styrofoam), we witness the annual Leonid 
meteor shower. They are called the Leonids because the meteors appear to radiate from 
the constellation Leo.

Although the meteors can and do appear all over the sky, their paths can be traced 
back far enough to originate from within a point inside the “Sickle” or the inverted 
question mark pattern of Leo. This area is visible low in the east at midnight, and 
gradually rises to its highest elevation before dawn. The radiant effect is an illusion 
caused by perspective. In reality, the meteors travel in parallel paths. An example of 
this effect that we can all relate to occurs when one stands on railroad tracks and sees 
them converge to one point at the horizon.

Leonids seem to have been detected as far back as the year 902. They are among 
the fastest meteors, plunging into our atmosphere at more than 70 kilometres per 
second! Although the Leonids usually produce only about a dozen meteors per hour for 
a typical observer under dark skies, they have a rich history that includes some of the 
greatest meteor displays ever seen. In 1799, a great storm of meteors with perhaps 
thousands visible per hour caught the attention of many people, but few recognized it 
for what it really was. Most agreed at that time that meteors were an atmospheric 
phenomenon much like lightning; this was responsible for the origin of the term 
meteorology, which means “the study of motions and phenomena of atmosphere.”1 
This confusion ended in 1833 when an incredible storm with dozens of meteors visible 
per second caught the world by complete surprise. Several silently exploding fireballs 
frightened thousands of North Americans. The intensity of the meteors was such that 
many expected the world to end as the heavens seemed to be ablaze with fire.

Fortunately, 1833 did not mark the end of the world but rather the beginning of 
modem meteor science. Astronomers soon realized the connection between meteors 
and comets. They discovered that the great Leonid displays returned every 33 years 
accompanied by their parent comet. Experts confidently expected another strong 
display for 1866 — the storm returned as expected but with somewhat weaker rates. 
Another strong storm was predicted to light up the skies of 1899. Oddly, that year 
turned out to be a complete bust — the storm never took place, and many people lost 
much confidence and even interest with the science. Few bothered to look at the 
relatively strong shower in 1901, and in 1933 only a weak “sprinkle” was seen.

1 Definition taken from The Concise Oxford Dictionary, 7th edition. 1985
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Astronomers became convinced that the Earth’s orbit would no longer pass 
through the debris stream responsible for the great Leonid storms of the past. They 
were wrong. As all the experts went to sleep on November 17th. 1966, a few die-hard 
observers ventured out into the night, looking up. They soon began to notice 
something unusual. Over the west coast of North America, dozens and then hundreds 
of meteors every minute raced across the morning sky. For a brief time, meteors were 
visible at an estimated rate of an incredible 40 meteors per second! Observers 
described the display as being similar to driving a car at full speed into a thick snow 
storm. Fireballs were like punctuation marks in the sky. The display lasted less than an 
hour and soon returned to much weaker rates. For the next several years, Leonids 
gradually settled down into their usual shower rates of dozens of meteors per hour.

Prospects for 1998
Exciting Leonids prospects have finally returned after several years of low 

activity. The first sign of better prospects occurred in 1994. In 1996, the Leonids 
reached a peak over the east coast of North America with a rate of over 50 meteors per 
hour. Higher rates were seen in 1997 over a long period of time despite the presence of 
a bright Moon. Observers reported a high proportion of exceptionally bright fireballs 
in both 1996 and 1997. It appears that the Leonids of 1998 and 1999 have equal 
chances of producing a repeat performance of the great storms of the past.

If a great storm happens either year, it will be visible from within a very limited 
area of the Earth. The dense clump of debris is relatively small and the Earth will plow 
through it in less than an hour. Meteors showers and indeed storms are rather difficult 
to predict and we can only guess to the best of our knowledge where the best 
observations will take place. The best odds currently favour eastern Asia. This area is 
expected to face “head-on” into the largest concentration of meteors perhaps with a 
display ranging from 400 to several thousand per hour. Astronomers today will be 
better prepared than in 1966; there are several various planned expeditions to sites in 
Asia. The rest of the world can expect a shower with a rate of close to one meteor per 
minute, perhaps comparable to the Perseids shower which occur in the month of 
August. If the Earth encounters the stream only several hours before or after the 
predicted time, any location in the world could have front row seats for the event.

The time to observe will be between midnight and dawn in the early morning 
hours of November 17th in North America (that is, observers will be getting ready 
during the late evening of the 16th). At midnight, the radiant will be low in the east. 
This means fewer meteors but some long paths, sometimes traveling more than half 
the length of the sky — this is the result of meteors grazing the atmosphere at that 
time. For the last hour before dawn, with the radiant at highest elevation, meteors 
would be coming at a steeper angle and almost head-on towards an observer on the 
ground. This time should produce the most activity.

To fully enjoy the show, choose an observing site as far away as possible from city 
lights of any kind and with a clear view of most of the sky. A dark country sky with
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the winter Milky Way visible will produce many more meteors than the typical 
suburban backyard. No special equipment is required to observe meteors — only your 
eyes. Bring a reclining chair, a sleeping bag and be ready for the cold weather! It is a 
good idea to bring something warm to drink. You may want to bring a tape recorder or 
some paper to record your observations. Make a note of any exceptional fireballs you 
see. Try  to determine its location, direction, how bright it was compared to the 
background stars, how long it lasted, whether it displayed any colour, and whether any 
persistent trail was left behind. Keep in mind that not all meteors will be Leonids; a 
few sporadic and random meteors will be coming from other directions.

Where should you look in the sky? The most important advice is to face the area 
that appears darkest. If convenient, face the eastern sky and look a little more than 
halfway up. Taking a break from time to time will help keep you stay warm and alert. I 
would consider a nap in the evening of the 16th so that you can be clearly awake and 
observing later that night and into the morning of the 17th.

If you wish to photograph the meteors, only basic equipment is required — a 
mechanical shutter SLR camera, 50mm lens, fast film (ASA 400 or higher) and a 
cable release. Stabilize your camera on a good tripod. Point it somewhat halfway up in 
the sky. Make sure the lens is fully open (at f/2 or f/2.8) and set the focus to infinity. 
Depending on how dark the sky is, plan for exposures of between 5 to 20 minutes. To 
avoid dew on the lens, you can construct a simple anti-dew system. Simply wrap the 
lens with a piece of thick fabric. Tape a hand warmer (widely available in camping 
stores) in between the lens and the fabric and the lens should stay warm and dry all 
night!

Meteor showers have surprised us in the past and will likely do so again. Only 
those out observing and braving the cold will have a chance to glimpse the famous 
Leonids. After all, losing sleep is nothing compared to losing perhaps the most 
impressive display of meteors in many years.

Clear skies and many shooting stars to all!

Working With Magnitudes Glenn LeDrew
If math causes your eyes to glaze over and puts you into a lethargic trance, you 

may want to skip to the next article. However, if you want to understand the 
underpinnings of the magnitude scale and learn some of the neat things that can be 
easily calculated, read on!

All scientists think in orders of magnitude when dealing with large numbers. One 
order of magnitude is a factor of 10, two orders is a factor of 100, three orders is a 
factor of 1000 and so on. We note that this is a logarithmic scaling where a particular 
order of magnitude is 10 to the power of that number; for example, 103 (which equals 
1000) is considered to be three orders of magnitude.
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Astronomers use another logarithmic scale to define brightness called, strangely 
enough, “magnitudes." The brightness change for each step in the magnitude scale 
may seem quite illogical to beginners. It’s not based on a factor of ten, nor even a 
factor of two, which would seem to be the best choice. The actual base of this scale is 
the very strange number of 2.511886432....! Let’s go back in time to see how this odd 
situation came about.

Around 2000 years ago Hipparchus created a star catalogue that graded each 
star’s brightness such that the brightest were of first magnitude and the faintest visible 
were sixth magnitude. After the invention of the telescope the scale was extended to 
magnitudes 7, 8 and so on. William Herschel was the first to realize that the 
brightness ratio between stars one magnitude apart was a constant of approximately 
2.5. Pogson later defined the scale exactly by making a difference of five magnitudes 
equal a brightness ratio of 100. The fifth root of 100 is roughly 2.512. the brightness 
ratio for a change of one magnitude. It was the desire to not stray too far from the long 
accepted magnitude scaling that resulted in the current mathematical relationship.

There are of course stars and objects that appear brighter than first or even zero 
magnitude. This forces an extension of the scale into negative values. A few examples 
of negative magnitudes is Sirius at -1.46, Venus typically at -4.4, the full Moon at 
-12.6 and the Sun shining at magnitude -26.7.

Therefore, the number to burn into your memory is 2.512. With that value and a 
calculator that handles logarithms, you can figure out a lot of stuff. The formulae to be 
given later were derived from the following relationship (which should also be 
memorized):

ab = c therefore b = log (c) / log (a)
Example: 23 = 8 therefore 3 = log (8) / log (2)

Definition of Terms

m1 = magnitude of brighter object 
m2 = magnitude of fainter object

Δm = m2 -  m1 (magnitude difference; A means “delta,” or difference) 
mcomb = combined magnitude of m1 and m2 

B = brightness ratio

Brightness Ratio From Magnitude Difference 

B = 2.512Δm

How much brighter is Sirius (-1.46) than a star of magnitude 6.5?

B = 2.512(6.5-(-1.46))
= 2.5127.96 
= 1528
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Therefore it would take 1528 six-and-a-half magnitude stars added together to 
equal the brightness of Sirius.

Magnitude Difference Given a Brightness Ratio

Δm = 2.5 log (B)

Two stars are measured and one is 1528 times brighter than the other. What is the 
difference in magnitudes between the two stars?

Δm = 2.5 log (1528)
= 2 .5  (3.184)
= 7.96

So, the two stars are 7.96 magnitudes apart in brightness.

Combined Magnitude of Two Objects

mcomb = m1 -  2.5 log (0.398Δm + 1) 
mcomb = m2 -  2.5 log (2.512Δm + 1)

(Use either formula. Both give the same result.)

Consider a telescopic double star’s components of magnitude 2.9 (m1) and 3.4 
(m2). If to the naked eye they appear as one star, how bright would it look? Let’s use 
the second formula:

mcomb = 3.4 -  2.5 log (2.512(3.4-2.9) + 1)
= 3 .4 -2 .5  log (2.5120.5 + 1)
= 3.4 -  2.5 log (1.58 + 1)
= 3.4 -  2.5 log (2.58)
= 3 .4 -2 .5  (0.41)
= 3.4 -  1.03 
= 2.37

The combined brightness of 2.37 is just over a half magnitude brighter than the 
bright component’s magnitude of 2.9. However, if the brightness difference between 
the two components is greater than two magnitudes, the new combined value will be 
barely brighter (0.1 magnitude or less) than the bright component itself.

Now, let’s make things a little more complicated. Suppose that we want to find 
the total brightness of all naked-eye stars to magnitude 6.5 over the whole celestial 
sphere. The following table gives star counts from Sky Catalogue 2000 vol. 1 and 
includes my calculated integrated brightness of all stars in each magnitude bin. One 
would ideally integrate every individual star to get the highest accuracy, but this 
statistical approach will certainly get us in the proper range.
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We’ll work out one example. The 
table entry in bold represents the stars 
of 4th magnitude. There are 625 stars 
in that brightness range (magnitude 
3.5 to 4.49). Taking the mid-range 
value of +4.0 and making it 625 
times brighter, we get:

Δm = 2.5 log (625)
= 2.5 (2.8)
= 7 magnitudes 

brighter

This gives us an integrated magnitude of -3.0 (which we find from +4.0 -  7 = -3.0).

The same procedure is followed for each magnitude bin, and all of the derived 
integrations are combined, one by one, using one of the formulae for finding combined 
magnitudes. Specifically, from top to bottom (or in any order) you would combine the 
first two entries (-1.8 and -2.1) to get -3.0. You would then combine that result of 
-3.0 with the third entry (-1.8) to get -3.3. Combine -3.3 with the fourth entry (-2,6) 
and so on, until you get the final integration o f -5.0.

If the integrated magnitude of the nearly 8,500 naked-eye stars is -5.0, what then 
would the average individual star magnitude be?

Δm = 2.5 log (8479)
= 2.5 (3.9)
= 9.8 magnitudes dimmer, giving an individual average magnitude of 

+4.8 (found from -5.0 + 9.8 = +4.8).

In other words, the contribution of starlight is equal for stars brighter than and 
fainter than +4.8 magnitude.

At best we can see roughly half of all stars at one time, as one of Earth’s 
properties happens to be opacity — it hides the stars under our feet. We actually see 
somewhat fewer stars because of atmospheric extinction near the horizon, but we’ll 
neglect that for now. Dividing brightness in half gives us a difference of 0.75 
magnitude. Thus the total light of all stars visible at any one time is about equivalent 
to a -4.2 magnitude star (-5.0 + 0.75 = -4.25), or roughly the brightness of Venus.

We’ll now consider another application of magnitude integration. This time we’re 
going to see just how bright the night sky really is, excluding stars. Many sources cite 
the brightness of a dark country sky as about 22 magnitudes per square arcsecond. To 
visualize this, imagine a visually blank patch of sky divided into a grid with lines 
separated by one arcsecond (the resolution limit of a 4.5” telescope). In each of these 
grid squares lies a magnitude 22 star —  about the photographic limit for Palomar s

Magnitude bin # of stars Integrated mag.

-1 (-1.5 to -0.51) 2 -1.8

0 (-0.5 to 0.49) 7 -2.1

+1 (0.5 to 1.49) 13 -1.8

+2 (1.5 to 2.49) 71 -2.6

+3 (2.5 to 3.49) 192 -2.7

+4 (3.5 to 4.49) 625 -3.0

+5 (4.5 to 5.49) 1963 -3.2

+6 (5.5 to 6.49) 5606 -3.3

Avg. mag.: +4.8 Total: 8479 All stars: -5.0
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48” Schmidt telescope. This would replicate the sky's brightness at the darkest it can 
be at the zenith.

Like myself, I’m sure you find this is still tough to cudgel into your brains. All 
right, how about this: One degree (which is easy to visualize as it is equivalent to two 
Moon diameters seen from the ground) contains 3600 arcseconds. A square degree is 
36002, or 12,960,000 square arcseconds. How bright would nearly 13 million 22nd 
magnitude stars be?

Δm = 2.5 log (12,960,000)
= 17.8 magnitudes brighter, or +4.2 (22.0 -  17.8 = 4.2).

Therefore, a square patch of blank night sky one degree on a side would be as 
bright as a magnitude 4.2 star. Conversely, spread out the light of a 4.2 magnitude star 
so as to cover a square degree and it will become as dim as the sky.

Let us now work out the total night sky’s brightness. The visible hemisphere of 
the sky contains about 20,000 square degrees (a sphere is roughly 40,000 degrees 
square). What’s the integrated brightness of 20,000 stars of magnitude 4.2?

Δm = 2.5 log (20,000)
= 10.8 magnitudes brighter, or -6.6 (4.2 -  10.8 = -6.6).

At the very least, we can increase this figure to -7 magnitude because the sky 
always brightens toward the horizon. The skyglow on the darkest nights is about three 
magnitudes, or 15 times, brighter that the combined starlight. So the stars contribute 
very little to the light that reaches the ground! The great majority of the background 
(actually foreground) skyglow on dark nights is from the so-called airglow; only a 
little is from scattered starlight. Of course moonlight and light pollution add 
considerably more to skyglow.

In order to get familiar with magnitude relationships. I’ve included three 
problems you can work on below. Practice with other cases you can think up; this 
handy, fundamental knowledge will serve you well, especially if you, too, like to 
dabble in back-of-the-envelope calculations.

1. How many full Moons (-12.6) are needed to equal the brightness of the 
Sun (-26.7)?

2. What is the difference in brightness between the most massive supergiant 
of absolute magnitude -8.5 and a very dim red dwarf of absolute 
magnitude +17?

3. A supergiant of absolute magnitude -8 explodes as a supernova. Its light 
is observed to increase by a factor of 400,000. What is its peak absolute 
magnitude?

Answers to these problems will be given in the next AstroNotes.
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Reflections While
Looking for my Bearings David Lauzon

What is a person to do who has at least five hobbies and works 60+ hours a week 
as a high school science teacher? What it comes down to is setting priorities! I decided 
to let go of some of my hobbies as my free time dwindled more and more. However, 
which one of my passions had to go? I went with my gut feelings and decided to stick 
with the two things that bring so much joy ; canoeing and astronomy were on the short 
list. Mineral & fossil collecting and fishing also made that list. How do you find your 
bearings when there are so many choices?

The one sure way of knowing is to ask for a sign and take a leap of faith!

I chose to keep white-water canoeing and astronomy as my hobbies because they 
both brought so much into my life — but was this the right decision?

I was getting ready to teach an astronomy program at the Mill of Kintail, which is 
located next to the F.L.O. site in Almonte. For the course, I wanted to complete an 
astrophotography project that required building an equatorial photographic mount. 
The last pieces that I needed to get were the bearings for the R.A. and Declination 
axes. I posted requests on Freenet and other electronic bulletin boards and eventually 
came into contact with Max Stewart of the RASC’s Ottawa Centre. I imagined that 
Max would be able to help me with my project. Well, I was in for the surprise of my 
life!

To set the stage for what happened, I have to go back several years to the time that 
I sold my 10” f/6.2 Dobsonian to pay for a new canoe. It was a very difficult decision 
to make, but I had three other mirrors (all 6”) that were at various stages of 
completeness. My gut feeling was to let the wonderful 10” hand-made mirror go. (I 
had tested the mirror and found it to have a peak to valley wavefront error of 1/7th 
wave!) For the next year and a half, I did not have a telescope. I I

I learned from Max that Fred Lossing had passed away. I was indeed saddened by 
this news; Fred, along with Ted Bean and Pierre Lemay, had taught me all that I know 
about making telescopes. I have been honoured and privileged to have known such 
wonderful people, and I wished to encourage another generation of telescope makers.

Max informed me that the Ottawa Centre had inherited a 10” f/6.2 mirror from 
Fred; it was in immaculate condition with a wonderful figure. Max said the club was 
looking for someone to donate the mirror to. I thought to myself, could this be true? 
Was this for real? I promptly told Max that I offered several astronomy courses each 
year to the public at the Mill of Kintail, and that I would like to start an astronomy 
club at my school but that I didn’t have a complete telescope yet. I wished to be 
considered as a candidate for the giveaway of the mirror! Lo and behold, I soon 
traveled to Osgoode and was given many gifts along with the 10” f/6.2 mirror! Max 
also offered me some bearings for a future project. This generosity was overwhelming!
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Here I was trying to find my bearings in life, and I had truly found my bearings! 
There will never again be any doubt that astronomy will be a part of the life of David 
Lauzon.

I would like to thank the Ottawa Centre for this awesome gift. I will now work 
over the next month on finishing off this collapsible truss-design Dobsonian scope so 
that I can continue to introduce people to the wonderful world(s) of astronomy.

Notes of Interest
An interview with Ottawa Centre member Robert Dick on the CBC

On Sunday, November 8th at 10:30 p.m., the CBC program “Undercurrents” will 
be broadcasting a segment entitled “The Commercialization of Space.” The program 
will highlight the so-called Constellation o f Iridium Satellites2 that are now being 
launched.

Of interest to Ottawa Centre members will be an interview with Robert Dick at his 
observatory. The program will be showing portions of his film “Celestial Sphere.” 
Some of this film has been shown during previous Ottawa Centre meetings.

Swap Meet: December 4th
In keeping with Ottawa Centre tradition, the December RASC meeting will open 

and close with our own version of a swap meet. This is where we trade, sell, buy or 
give away our most treasured astronomy-related treasures. The bartering begins at 
7:30 p.m., and is “interrupted” by the regular meeting at 8:10. Swapping resumes after 
the meeting. Telescopes, lenses, mirrors, books, CDs...bring it all!

Astro Ad
For Sale — Atlas of Finest NGC Objects. Covers 110 FNGC Objects and over 130 
other NGC objects on 107 charts. Charts are 3 x 4  degrees with limiting magnitude of 
12.4. Info on objects is summarized at the bottom of each page. Includes 26-page, 
mag. 7.3 Star Atlas. 145 pages. Messier Atlas. Covers all Messier objects. Same 
format as FNGC Atlas. 140 pages. Both atlases available in Correct Image and Mirror 
E/W formats. Price $20.00 each or two for $35.00. Call Harry Adams at (613) 584- 
4804 or email to a d a m s @ i n t r a n e t .ca

** Atlases available at OG meetings **

2 The Iridium system is a global wireless communications network that will combine the world-wide reach of 66 
low-Earth-orbit satellites with land-based systems to enable subscribers to communicate using cell phones and 
pagers virtually anywhere in the world. The system should be on-line by the end of 1998.
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October OG Meeting Report Delayed
The October Observers Group meeting report was delayed as our recorder’s 

computer is fighting a virus! At the risk of supporting a virus, I would venture that this 
wasn’t bad timing considering that the current issue of AstroNotes was topping out at 
its maximum of twenty pages — the virus saved this editor some hard editing choices. 
The October OG report will be in the next issue of AstroNotes.

Next Observers Group Meeting
We look forward to seeing you at our next Observers Group meeting at 8:00 p.m. 

on Friday, December 4th, 1998, at the Museum of Science and Technology. Don’t 
forget about the swap meet that begins at 7:30 p.m.!

EXECUT IVE SECRETARY, R. A.S .C.  
1 3 6  DUPONT ST.
TORONTO ONT.
MSB 1V2 4 C
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