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Brian McCullough
This is getting embarrassing. I tell people I can’t 

find the Crab from my back yard anymore and they look 
at me like I’ve got seafood for brains.

But it’s true. (Not the seafood part.) Five years ago I 
could pick out the 9th-magnitude Crab Nebula (M l) in 
Taurus with no trouble at all. During the past few years, 
however, the story has been much different. The 941- 
year-old supernova remnant, one of the true delights of 
the Messier catalogue, has virtually disappeared from 
my suburban skies, ravaged into nothingness by the 
insidious encroachment of light pollution into Kanata. 

And to think I was wondering if it was my eyesight going on me.

If I weren’t so depressed I’d be depressed. I can think of few things more hopeless 
than trying to convince municipal officials to return errant photons from whence they 
came. And yet, the RASC seems to be making a difference. Already in 1995 merit 
awards for good lighting have been announced for the City of Nepean, the National 
Capital Commission, the Region of Ottawa-Carleton and Danny Murphy’s Lincoln 
Mercury dealership in Manotick.

Perhaps there is something to celebrate, after all, as this new year begins. Maybe 
there is a light (well shielded) at the end of the tunnel. I pray that it is so. And on that 
hopeful note I bid you clear skies for ‘95. And dark skies, too, for that matter.

Dark Skies for ‘95

Event Horizons

Jan. 27/28 Members’ Star Night -  Indian River Observatory. First clear night.
Call Glenn LeDrew at 445-4167 for more info. (See map to IRO in 
this issue.) Rain date: Feb. 4/5.

Feb. 3 Observers Group Meeting - Carleton University, Steacie Building,
room 103 at 8:00 p.m. Everyone welcome.

M ar. 3 Observers Group Meeting - Carleton University, Steacie Building,
room 103 at 8:00 p.m.

O ur Cover: NGC 4565 -  a picture-perfect example o f  an edge-on spiral galaxy with a 
dust lane. According to Burnham's Celestial Handbook, this magnitude-9.6 showpiece 
in the constellation Coma Berenices is  visible as a “perfect little needle o f light” in a 
10-inch telescope under dark skies. (CCD image courtesy o f Doug George)_________
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Robert DickDecember at Rideau Ferry
Happy New Year!

Don’t you just hate these short days. If I’ve been working or observing during the 
night, I only get to experience about five hours of daylight. And the air, burr it’s cold, 
especially when most of the day is spent inside a building about the size of a tiny one- 
bedroom apartment, one-third of which is a workshop. But the long dark evenings 
remove a lot of distractions. My trip to South America is over and I’ve just sorted my 
slides, completed the video shot list and started editing the material into several 
projects.

The first project was a tape used to support a couple of talks I’ve given on the 
eclipse. The dry run for the talk was given to our Observers Group and the second to 
the Hamilton Amateur Astronomers (HAA). I think our group is getting used to being 
guinea pigs as some of our members work out the kinks in talks they take on the road. 
A second videotape is in production and will be sent to Calgary for distribution to 
others who were on the eclipse trip.

The long evenings have also got me back onto the computer. Grant Dixon of the 
HAA gave me a copy of PDSWIN, a freeware program that makes viewing my CD- 
ROM sets of Viking and Voyager images a breeze. It has a Windows interface that 
does away with all the laborious typing-in of long command strings every time I want 
to do something. It also allows some rudimentary image processing and picture 
printing on my laser printer.

This develops a kind of computer addiction. It is truly remarkable to step through 
the images taken by Voyager 2 in 1989 as the spacecraft approached Triton, then 
receded from it. Watching images of the Uranian satellite Miranda come up on my 
computer monitor, I got a sense of discovery that was heightened with each image.

The images aren’t the picture postcards we see in glossy prints. The data dropouts, 
noise and occasional fuzzy image (caused by the roll of the spacecraft) make viewing 
these images an experience.

This kind of planetary observing should not be attempted by anyone with a tight 
schedule. I started at 10 p.m. After following my whim from Mars out to Io around 
Jupiter, then to Miranda at Uranus and Triton sharing the cold with Neptune, it was 
4:30 a.m.! What a trip.

AstroAd
FOR SALE. Observatory dome, five-foot diameter, reinforced blue-fibreglass 
construction with fully adjustable 12-inch slit. Good condition. $250 negotiable. 
Call Philip, evgs. 1-264-1021 (Perth).
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Germain DionnePi Anyone?
The letter π, 16th of the Greek alphabet, is the universal symbol used for the ratio 

of the circumference of a circle to its diameter. One inelegant problem, however: the 
value of π stretches erratically ad infinitum. Since an awful lot of astronomical (and 
other) science revolves around this slippery little peg, you may legitimately ask: So 
what can possibly be done about it?

Well, the above definition likely pertains to a static, abstract circle, extended in 
space to a cylinder, or a sphere (celestial or otherwise). However, nothing remains 
static very long in this universe; and time has come to look again at the ubiquitous 
circle, but more properly as a dynamic, physical entity. And this is where I hope to 
persuade you that pi, phonetically anyway, belongs strictly to the realm of gastronomy.

First Postulate:
If a point particle circles an axis, then a line connecting the particle point to 

the axis will be a curve.

And here is why

As the point particle circles the axis, the connected line will gradually (if only at 
the microscopic level) stretch and assume the shape of an arc. Inertia accounts for this: 
the torque produced at the instantaneous location of the particle point does not act on 
all the infinitesimal segments of the line at the very same time. Furthermore, the arc 
deviation from a perfectly straight line is proportional to:

• the tangential velocity of the particle point;

• the straight distance subtended by the arc;

• the coefficient of elasticity of the connecting line (remember, this is a physical 
line!).

Second Postulate:
When the curvature of the connecting line reaches one-sixth the subtended 

distance, the length of the arc exactly equals one-sixth the circumference of the 
circle.

This postulate holds in the general situation where each infinitesimal segment 
along the arc is equidistant (i.e. equal to the subtended distance) from a secondary 
axis.

Once you understand the concept well, doesn’t it remind you somewhat of the 
elegant simplicity of the six-sided cube? Six sides or six arcs add up to perfect unity; 
one cube or one circle, respectively. Although not demonstrated here, the concept 
extends to the area and volume of a cylinder, a cone and a sphere.
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For example:

circumference of circle 

area of circle 

surface area of sphere 

volume of sphere

6 =

where = is a “second postulate” arc, equal to π/3 X straight radius in conventional 
geometry.

Third Postulate
If a point particle revolves around another one, because of a mutually 

attractive force, this force is proportional to the product of their attractive 
property, and inversely proportional to the square of the length of curved field 
lines connecting them.

Comments on the third postulate:

The first part will not surprise anyone; the second part is simply a consequence of 
the first two postulates. It implies that the straight visual or geometric distance 
between the objects is inappropriate, namely, too short. And the farther apart the 
objects are, the faster their relative circular motion, the more inappropriate this 
straight distance is.
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The objects do not, by themselves, curve space-time. The field lines however, 
supposedly subject to inertia like everything else, stretch in proportion to some 
hypothetical coefficient of elasticity, and gradually assume the dynamic shape of an 
arc. The length of this “field arc” matters in the computation of an attractive force; the 
straight distance subtended does not as much.

Finally, a certain state of equilibrium must exist between pull (by the objects) and 
stretch (on the field arcs) to maintain a circular or elliptical orbit.

To conclude, if the above dissertation makes any sense, three questions emerge:

1. Is using a ratio of circumference to straight radius a classic case of abstract 
logic too quickly applied to real, physical life?

2. Is there a way to estimate the length of a field arc between two astronomical, 
or two atomic, orbiting objects? And do these orbits remain quantized 
(restricted to discrete values)?

3. To this day, the only way we know the mass of any astronomical object, is by 
assuming the law of gravity is correct. However, if the famous inverse-square 
variable is incorrect, and the degree of error is squared on top of that, can we 
continue to proclaim accurate knowledge of the mass of this object, or the 
force (both magnitude and direction) acting on it, and reacting to it?

December Observers Group Meeting Hilderic Browne
Glenn LeDrew opened the meeting proper at 8:20 p.m., a few minutes later than 

usual because of the annual “Swap Night.” He announced that because of the clear 
skies that evening and the poor weather prospects for the following two nights, there 
would be an impromptu star party at IRO after the meeting “for the die-hards.” Brian 
McCullough awarded an Honourable Mention (that had gone unclaimed at the Annual 
Dinner Meeting) to Gary Boyle for his article ‘The Night of the Living Coffins.”

Paul Comision’s “Cutting Edge of Astronomy” report was a double-header this 
month. From an unexpected source, the London Sunday Telegraph of Oct. 2, 1994, 
came an item which we can probably expect to hear more about in future: Creation 
theory turns black holes inside out. Professor Sir Fred Hoyle is a long-time critic of 
mainstream cosmology; in fact, he coined the term “Big Bang” as a disparaging label. 
He has now abandoned his earlier belief in Steady State creation, which held that 
matter is spontaneously generated at the rate of approximately one atom of hydrogen 
every billion years in each cubic metre of the universe. He now thinks that matter is 
created mainly (or entirely?) in the gigantic black holes believed to exist at the centres 
of active galaxies—that they are, in effect, “White Holes!” Members of the Centre who 
attended Dr. Halton Arp’s talk on Oct. 12 will remember that he, too, is a believer in 
continuous, or at least episodic, creation occurring in quasars.
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The second article to which Paul drew our attention was Closing in on the Hubble 
Parameter in the Dec. 1994 Sky & Telescope (“S&T Newswire”). NGC 4571 is a spiral 
galaxy believed to be a central member of the Virgo Cluster. Measurements of its 
Cepheid variables using the Canada-France-Hawaii Telescope by a group of mainly 
Canadian astronomers indicate a distance of 48.6 million light-years. If its recession 
velocity is primarily due to its distance and the expansion of space itself, the derived 
value of the Hubble parameter is H0=87 km/s/Mpc. The difficulty with such a large 
rate of expansion is that it makes the universe uncomfortably young, a mere nine 
billion years or so. This is a real problem for astrophysicists studying globular clusters 
they believe are up to 16 billion years old! So we have another nail, but in whose 
coffin—cosmology or stellar evolution? Stay tuned...

The globe-trotting duo of Rob Dick and John Thompson presented a multimedia 
extravaganza of slides, videos, movies, music and...and...ah yes, words about their 
recent expedition to South America for the total eclipse of the Sun on Nov. 3. Their 
excursion was arranged by the Alberta Science Centre in association with a 
professional travel agency, and took them to several of the observatories in Chile after 
the Main Event, which Rob captured on both videotape and film. He was not especially 
impressed by Cerro Tololo, preferring the European Southern Observatory at La Silla, 
whose staff he found particularly friendly and accommodating. He also sighted the 
ubiquitous RASC Handbook there! At Las Campanas, the group was able to observe 
the southern sky from sunset until the slim crescent moon set around midnight. (For 
more details about the trip, see Rob’s article in December’s AstroNotes.)

This was John’s second total eclipse, and both featured volcanoes in the vicinity. 
(The first was in Indonesia in June, 1983.) The light cirrus cloud detracted only a little 
from the spectacle and did not prevent striking views of the corona and the “diamond 
ring” at second and third contacts. John also showed some slides of his side trip to 
Colca Canyon in Peru, possibly the world’s deepest (3,400 metres). Not for the feint of 
heart, this visit involved a round-trip bus ride of 13 hours from Arequipa.

Astrophotography co-ordinator Doug Luoma is continuing to develop his 
technical skills with 35mm camera and tracking platform, using lenses of focal lengths 
ranging from a WIDE 17mm through normal 50mm to 135mm. All exposures were 30 
minutes at 174; the subjects were the Milky Way and nebular complexes in Cygnus, the 
Andromeda galaxy, the California nebula, and the constellations Cassiopeia and Orion 
— not just another photo of M42, but Barnard’s Loop and that perfect little Black 
Knight of the heavens, the Horsehead as well. Doug’s final image was a breathtaking 
shot of Orion with 75 minutes of star trails followed by 15 minutes tracked exposure. 
Perhaps we can hope to see this one or others like it in Astronomy or S&T sometime 
soon?

Gary Boyle had some advice for beginners in astronomy. “Avoid department-store 
telescopes like the plague” is something that can hardly be repeated too often, along 
with the tip to start with binoculars, since they’ll serve you both by night and day. But 
the time will come when you want to move up to something with a little more light-
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At magnitude 11.6 the open cluster NGC 2158 in Gemini makes a difficult target 
for smaller telescopes. However, the beauty of this spectacular cluster comes 
across extremely well in this detailed CCD image by Ottawa Centre member Paul 
Boltwood.

gathering power and (dare I say it?) magnification. Gary touched on knowing when 
the time is right, what to look for in a first telescope, and another question most 
beginners probably never think of: make or buy? Building a telescope yourself needn’t 
be just for the glass-pushers, since perfectly acceptable components such as mirrors, 
cells, spiders, and focusers are available by mail order. Plenty of people in our own 
Centre are willing to help out the beginning telescope maker, at least with advice and 
guidance based on their own experiences.
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The homemade telescope needn’t consume vast quantities of money or time to 
build, although that too is possible, as Gary showed by some examples from Stellafane 
conventions over the years. This is the Amateur Telescope Maker’s conference of them 
all: no commercially built instruments are allowed in the competitions. The entries are 
judged in separate categories: optics, mechanical quality, ingenuity and craftsmanship. 
Some of the notable contestants over the years have been David Levy’s “Mintaka,” a 
folded refractor with a U-shaped light path built into a speaker cabinet; the notorious 
locally-built “Chimney,” a Dobsonian in a square tube painted to resemble brickwork; 
a multiple-mini-mirror monstrosity that suffered from impossible collimation 
problems; and others seen in S&T’s ATM column over the years, such as the infamous 
watermelon (with cucumber finder). Gary highly recommends a trip to Springfield, 
Vermont to visit this annual event.

Historian-at-large Carmen Rush gave us a biography of Sir Isaac Newton (whose 
descendants are apparently outraged at the blatant theft of his coat of arms by the Iron 
Lady Margaret Thatcher). Newton was bom the same year that Galileo died. He had 
an unhappy childhood owing to an unsympathetic stepfather and his lack of aptitude 
for farming. Fortunately his cleverness was recognized and he was sent to Trinity 
College, Cambridge by an uncle. He took his degree and remained in academia, 
explaining Kepler’s laws and inventing calculus. In 1666 the university was closed for 
fear of the plague, so he went home to Lincolnshire and “invented” gravity. He was a 
confirmed experimentalist as well, perhaps rather too much so: his investigations in 
alchemy and the search for the elixir of life led to mercury poisoning, and he dabbled 
now and then in the occult. He was apparently a boring lecturer, a difficult (not to say 
vituperative) man personally, secretive and reluctant to publish his scientific results, 
an indifferent politician — in Parliament, he made only one recorded statement, and 
that was a request to open a window! — and a vindictive justice who sentenced many 
counterfeiters to death and apparently enjoyed it. When he died in 1727 he was given a 
state funeral and buried in Westminster Abbey.

Glenn LeDrew compared starfield photos taken on four different emulsions. 
Fujichrome 400 is sensitive, but has an unacceptable green cast. Ektachrome 400 has 
worse reciprocity characteristics, requiring about twice the exposure, but shows 
nebulosity better. Scotchchrome 400 is better yet, but somewhat muddy; when used 
with a nebula filter, it acquires a magenta cast. Top of the pack is Ektachrome 1600, 
actually also ASA 400, but intended for push-processing. Glenn shoots it at ASA 800.

Glenn also brought in the tracking platform he is currently using. It’s a massive 
plywood affair using pillow block bearings to avoid the flexure and slippage from 
which the traditional piano-hinge suffers. The axle is actually a seven-eighths-inch 
diameter rifle-scope, which makes accurate polar alignment (comparatively) easy. The 
motor-drive runs on 24V supplied by a transformer, which also provides power to the 
LeDew™ Zapper. The whole thing carries a balanced load of two 35mm cameras and 
rests on a massive tripod.
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The meeting adjourned around 11:00 p.m. Art and Anne Fraser provided goodies, 
RoseAnne Mussar opened the library, and as usual, many of the members remained 
behind to socialize.
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