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NOTICE
The editor has a new address! Please see 

the opposite page for details.

AstroNotes Articles should be sent directly to 
the editor at his home address.

Other Centres should send newsletters to the 
Ottawa Centre PO Box listed on the cover.

Event Horizons
Jan. 22 Centre Meeting - See advertisement elsewhere in this issue.

Feb. 5 Observers' Group Meeting - Carleton University Steacie Building
room 103, at 8:00 pm.

Editorial Doug George
Happy New Year! A few whimsical predictions for 1993:

NASA engineers are embarassed to discover that the sticky antenna on Galileo has 
been deployed all along. The FBI blames a computer hacker in Maryland.

Cold dark matter is finally discovered. Unfortunately there is far too much of it for 
any existing cosmological theory to explain. In the ensuing deliberations, a fist fight 
breaks out at an AAS meeting.

The Hubble Space Telescope is fixed, but observers realize that the CHFT works better 
anyway.

The comet of the century is discovered. Unfortunately the IAU has no idea what to 
name it because 1/4 of the Earth's population discovered it simultaneously.

Two new, more accurate measurements of the Hubble constant are calculated; the 
results are in excellent agreement at 25 and 135 respectively.

On a final note... I just did some year-end cleaning up of my hard disk. The 
September issue from last year occupied a meager 2.7 megabytes of hard disk space! 
And it won't compress. Ah, the perils of desktop publishing!
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Centre Meeting
Friday, January 2 2 ,  1992 

Carleton University 
Steacie Building Room 103

featuring:

Dr. Peter Watson
W H A T  IS THE U N IV E R SE

REALLY
M ADE OF

?
In the December 1986 issue of Scientific American, Lawrence Krauss (a 
graduate o f Carleton University) outlined the problem of Dark Matter in 
the Universe. This Dark Matter is needed to explain the evolution and 

present motions of stars and galaxies. After six years the problem has not 
yet been cracked. However, our understanding o f the problem has

improved.

Our January speaker will be Dr Peter Watson o f Carleton University. His 
research is in particle physics and his interests include cosmology. He will 
discuss the state of our present knowledge on the subject and will bring 

us up-to-date on what the dark matter may be.
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Results From The Total Lunar Eclipse Robert Dick
All those who observed the Lunar Eclipse during the evening of December 9 shared in 
a wonderful, though protracted, event. Some of the people I have talked to looked out 
of their windows once in a while to see how the eclipse was progressing. Few 
observers stayed out in the cool night air for the entire 3½ hours of the umbral part of 
the eclipse. I don't know of anyone who observed the Moon finally slip out of the 
Earth's penumbra.

I observed the eclipse from my observatory south of Ottawa and took lots of pictures 
using a wide range of exposures and various lenses from a 28 mm wide angle to a 
400 mm telephoto. I also videotaped the event.

As I played back the videotape I noted some interesting effects.

I had mounted my video camera and a 35 mm camera on my telescope and used its 
sidereal drive to track the stars. The result is a movie, and a photograph, of the Moon 
drifting through the Earth's shadow. Closer examination of the recording shows more 
subtle details.

I wanted to compare the size of the Earth's shadow with the diameter of the Moon. The 
videotape was immediately available so I played it back through my old TV set. To 
help compare the shadow and the Moon I cut and trimmed a disk of paper that would 
match the shadow of the Earth as it appeared on my television set. This was to be 
compared to the diameter of the non-eclipsed Moon before and after the eclipse.

After several attempts I found that the Earth's shadow did not seem to be circular. The 
reasons for this surprising result are based on 1) the changing altitude of the eclipse 
and the sensitivity of the video camera, 2) the duration of the total portion of the 
eclipse and 3) the transparency of the atmosphere around the Earth's limb.

The Altitude of the Eclipse
A camera will record details deeper into the umbra when the Moon is brighter. This is 
because the edge of the Earth's shadow is not sharp but slowly fades to black between 
the penumbra and the umbra. The brightness of the Moon depends upon, among other 
things, its altitude above the horizon. The farther from the horizon the brighter the 
Moon.

This affected the eclipse in December. The declination for the Moon was quite high so 
it rose steeply above the horizon. The umbral eclipse began with the Moon low in the 
east when the light of the Moon was somewhat attenuated by the Earth's atmosphere. 
Thus, as the eclipse advanced, the surface of the non-eclipsed portion of the Moon 
grew brighter.

With the 'exposure' of the video camera set on 'manual', so that it wouldn't change 
with the brightness of the Moon, the progressively brighter Moon affected the recorded
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observations. Early in the eclipse the Moon was lower and fainter. After the eclipse the 
Moon's image was over exposed. Therefore, the Earth's shadow appeared to have a 
larger radius at the beginning of the eclipse than at its end. So this effect meant my 
disk of paper took on the shape of an egg.

The Duration of the Eclipse
The duration of totality was 75 minutes. During this time the Earth continued in its 
orbit about the Sun. The stars opposite our Sun appear to slowly drift over the year 
from east to west. The sidereal drive of a telescope compensates for this motion. Now, 
the Earth's shadow is stretched out away from the Sun so, as time passes the Earth's 
shadow also drifts generally from east to west at the same rate as the stars. But the 
direction of this motion differs from the stars.

The stars appear to move across our sky in their diurnal and annual motion in circles 
that are centered on the North Celestial Pole. But the motion of the Earth's shadow is 
along the ecliptic, about an axis that is cocked at an angle of 23½° to the polar axis of 
the Earth. Therefore, the speed of the earth's shadow around the sky depends on its 
place on the ecliptic.

At times the Earth's shadow moves parallel to the equator (at the winter and summer 
solstice). Three months later, at the equinoxes, the shadow moves at an angle to the 
celestial equator. Here, a five degree eastward displacement of the shadow along the 
ecliptic results in a two degree displacement north (at the vernal equinox) or south (at 
the autumnal equinox).

So at the equinoxes the shadow moves approximately 7.7% slower with respect to the 
stars. This is further complicated by the elliptical orbit of the Earth around the Sun 
and the resulting variation in speed. The combined effects necessitate an 'Equation of 
Time' to correct sundials. The Equation of Time is shown graphically in the beautiful 
'Analemma'. This is a 'figure eight' that shows the position of the Sun in our sky every 
day at the same mean solar time (the time shown by our watches).

During the December eclipse the Sun was approaching winter solstice so its motion 
was almost parallel to the celestial equator and the Earth was approaching the Sun for 
perihelion on January 4. These effects add. To determine the correction per day we use 
the RASC Observer’s Handbook. In particular the Sun Ephemeris Table (Pg. 58-59 in 
the 1993 edition).

The transit of the Sun over Greenwich around the time of the eclipse is calculated 
from two dates.

December 7 11h51m 31s

December 12 11 h 53m 47s

Continued on Page 8...
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Lunar Eclipse - a drawing by Pat Browne.
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We linearly interpolate for the actual time of the eclipse.

Difference in transit times = lm 16s = 76s (after 5 days or 120 h)

So the Earth, and its shadow, were moving 76s / (120h x 3600 s/h) or about 0.02% 
slower than we may have thought. Over the 75 minute duration of the eclipse this will 
cause the Earth's shadow to shift with respect to the stars, and my sidereal drive, by 
1.3 minutes of RA or 4.4% of the Moon's diameter!

So, the Earth's shadow will not appear round. Due to the effects of the varying speed of 
the Earth around its orbit and the inclination, or ubiquity, of the ecliptic the Earth's 
shadow will appear elongated by about 1.7 % (0.044 x Moon's Dia / (0.7 x Earth's 
Dia). My measurements of the paper disk taped to my television screen showed the 
shadow to be roughly 3-5% elongated which includes the effects of the Moon's 
altitude.

Transparency of the Atmosphere Around the Earth's Limb
A lot has been written about the devastation wrought by volcanoes ever since the 
explosion of Mt. St. Helens in the northwest United States during the 1980's. And, as 
observers of the stars, we have been plagued with hazy daytime skies and night skies 
that don't seem as dark as we remember them to have been.

These observations may be primarily due to poor weather conditions and light 
pollution, but the atmosphere has also been affected by the particulates and aerosols 
that have been ejected into the air by volcanoes. These contaminants reduce the 
transparency of the atmosphere. This opacity becomes most evident when looking near 
the horizon, through a long column of air.

During the lunar eclipse the sunlight that passes by the edge of the Earth traverses the 
atmosphere. Half the air is below 5,500 meters. When light passes tangent to the 
Earth’s limb it passes through a fairly dense air column about 530 km long. This long 
column of dusty and aerosol laden air can significantly attenuate light.

Due the recent volcanic activity, more sunlight is been absorbed by this air than in the 
decades preceding, resulting in very dark lunar eclipses. The one in December was 
quite dark. I estimated the Moon's brightness at mid-eclipse to be about equal to light 
of Menkalinan (β Aurigae) which is about magnitude 1.9.

The ejecta from recent eruptions has not had time to be distributed from 'pole to pole' 
so the atmosphere of the lower latitudes is more opaque than the more temperate 
latitudes above and below the equator. This makes the Earth's shadow appear flattened 
at the 'poles'.

I couldn't cut my paper disk, that was to represent the Earth's shadow, into a circle or 
ellipse and have it match the curve of the shadow on the western edge and eastern
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edge. I suspect that this is because of the distorted shape of the shadow combined with 
the other effects mentioned above.

Summary
A lunar eclipse takes a long time to play itself out. But it provides a focus for a brief 
study into our Earth's atmosphere and planetary orbits. I will look forward to 
observing the next lunar eclipse on November 29, 1993 and to expand my file on 
eclipse phenomena.

How Swift-Tuttle Got Its First Name Terence Dickinson
Editor's Note: This is excerpted from an article which appeared in the Toronto Star on 
November 22, 1992.

At age 13, Lewis Swift's life changed abruptly when he broke his hip in a fall on his 
family's farm near Rochester, NY. The injury in 1833 permanently lamed the young 
man to the extent that his father decided he would never be much help with the farm 
chores.

Spared from dawn-to-dusk work, Swift developed a keen interest in science, especially 
astronomy. But the need to make a living forced him to quit his formal education and 
take work in a hardware store.

The turning point in Swift's life came in his mid-30s when he bought a telescope lens 
from a salesman visiting his store. Once he made a tube to hold the lens and had his 
first look at Jupiter and the moon, he was hooked. Three years later he had saved 
enough for a high-quality 4-½ inch reflector telescope.

The telescope opened a new universe to Swift, but to explore it he needed a better site 
than his backyard, restricted by surrounding buildings. He made arrangements to keep 
his telescope on the flat roof of a mill, a few blocks from his house.

Every clear night Swift would walk to the mill carrying his eyepieces and charts in a 
basket, climb to the roof and observe comets, his favorite celestial quarry. Swift was 
no dilettante. He was thorough and sharp-eyed.

But everybody makes mistakes. In Swift's case, he blundered on the night on July 15, 
1862. He was looking for Comet 1862 II, discovered a few months earlier. He didn't 
realize he was instead looking at a comet no one had seen before. Not until he heard 
that Harvard astronomer Horace Tuttle had found a comet in the same location did he 
realize the error.

Ultimately, Swift was given credit for the find and the comet was named Swift-Tuttle. 
Swift went on to discover nine more comets, but he is remembered today for his 
accidental find, Comet Swift-Tuttle, which is now hurtling through the inner solar 
system on its first return since 1862.
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Comet Swift-Tuttle. Photograph by Terence Dickinson. This is a blowup of a three 
minute Scotchchrome 400 photo taken with a 300mm f/2.8 Canon lens. Terry 

estimated the magnitude as 5.1.

Annual Dinner Meeting 1992 Estelle Rother
Rob Dick introduced the speaker, Terence Dickinson. Rob first met Terry in 1972 in 
Stratford, while he toured across the country. Terry, an avid amateur astronomer, is 
well known to members of the Ottawa Center. The subject of his talk was The
Evolution o f Amateur Astronomy Over the Past 40 Years.

Terry began by showing a slide of the "earliest" telescope. This Gronk Scope was a 
wooden Dobsonian with a polished granite minor (see meeting advertisement in the 
November AstroNotes). He then showed a variety of astronomical images including 
the summer 1991 conjunction of Venus, Mars and Jupiter; M81 and M82; the June 
partial lunar eclipse and several comets. One year ago, on November 8, Terry observed 
the best aurora he has ever seen. The timing of the event led him to advise us never to 
go to an RASC meeting on a clear night - you might miss something. There were also 
slides contrasting city light pollution with the dark skies of Mount Kobau.

Terry has been thinking about the evolution of amateur astronomy. He characterized 
these changes with 150 years of trends and revolutions in amateur astronomy. The
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years between 1800 and 1930 were the times of the gentleman scientist. The 
astronomer between 1920 and 1960 was a lonely individual who had limited 
information. This was a time of amateur telescope making. 1930 to 1980 saw the birth 
(and death) of many amateur astronomy magazines. Newtonian telescopes seemed 
indomitable during the lunar and planetary heyday between 1950 and 1970. And in 
the 1960's, the space age began. Portability at last in the 1970's - this was when the 
Schmidt Cassegrain telescope became popular. Photography was made easy in the 
1980's. Dobsonians became popular and aperture fever was common. In the 1990's, 
the apochromatic refractor (the perfect telescope?) became the rage. And what about 
the future - will we need dark sky preserves?

An amateur is someone who develops an interest pretty much on his own. Some 
people, like Terry, are bom with an interest in astronomy. He wondered how this 
happens. The first true amateur astronomer was William Herschel. He discovered 
more things visually than any other person before or since. And he had the largest 
telescope in the world. The last amateur to own the largest telescope in the world was 
Lord Ross.

In 1881, William Frederick Denning wrote Telescopic Work for Starlight Evenings, 
the first book that told amateur astronomers what to do. It went into great detail and 
constantly emphasized the term "work". Many of the things that Denning laid out have 
remained with amateur astronomy like the Holy Grail. He implied that those who 
owned telescopes but did not use them should not have them. And he considered it a 
waste of time to show others what is there instead of doing "useful work". In other 
words, do not let anyone look through your telescope!

Terry believes it is up to the individual observer to use his or her telescope any way he 
or she wishes. But Denning's opinion has persisted until recently. His book was very 
widely read in the 1950's and 1960's. Terry is not against systematic observing, but he 
is against laying a guilt trip on people who take up an avocation.

A Beginner's Star Book, published in 1909 and available up to the 1940's, had terrific 
star maps as well as useful night sky maps and lists of objects to observe. And unlike 
the popular Norton's Star Atlas, it had a balance between deep sky objects and double 
stars. It was the only book of its type. At that time, refractors were the only telescopes 
recommended for amateurs.

Arthur Norton was not known for anything other than Norton's Star Atlas. The 
original edition used the now outdated Herschel numbers. Its dense introduction took 
many cues from Denning. Here too, there was an almost exclusive use of refractors.

The first modem astronomy magazine for amateurs, The Sky, was published by the 
Hayden Planetarium. It was a modem publication with a lot of pictures. "Is There 
Vegetation on Mars?" was written in 1936 by Peter Millman. In 1941, it combined 
with The Telescope to become Sky & Telescope. In 1958, when Terry began getting 
Sky & Telescope, the ads showed parts and kits, but very few telescopes. A classic 
scope of the time, the 6 to 8-inch Newtonian Dynascope by Criterion, sold for $200.
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The 1958 price of a 10-inch Cassegrain is the same as the price today, in US dollars, 
of a 10-inch Schmidt-Cassegrain (not counting four decades of inflation). Commercial 
telescopes are a lot cheaper now, but the quality is more variable.

Popular Astronomy, an observer-oriented magazine, was available from 1950 to 1970. 
Several other publications appeared and died during that time. Astronomy was the 
only survivor. It was strikingly different from any other magazine. Its appearance 
probably made Sky & Telescope use color about ten years before it otherwise would 
have. Both magazines have improved since that time.

Today there is an accessory for anything an amateur astronomer might want to do. 
This trend, started by Celestron, is a major selling point of most astronomy 
advertising. We have left the era where almost everyone was making telescopes. 
Today, 90% buy their complete equipment. Also more classic telescopes, like the 
90 millimeter refractor, are coming back.

Terry closed with a comment about refractor snobs. He does receive AstroNotes and 
he read Brian McCullough's article about refractor snobs. He enjoyed the humor of the 
article. Over time, Terry has become not a refractor snob, but a high definition and 
high resolution snob. Since he does not enjoy looking through a telescope that does 
not give this type of performance, he uses apochromatic refractors. When something 
better or more cost effective comes along, he will use it instead. Anyone is entitled to 
be whatever type of snob he or she wants to be - it's a hobby, a leisure activity!

Brian's article made Terry feel that everyone has a different idea of what the hobby 
means to them and he is glad to see this difference. The joy and feeling you get when 
under the stars is special. This is communing with nature on the grandest scale 
possible. You are personally exploring the universe in a way that very few on this 
planet do.
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Moon among the stars shortly after mid-eclipse. Photograph by Terence Dickinson 
using a 300mm f/2.8 Canon lens and a 75 second exposure on Kodachrome 200.

(Editor's note - the colour on the original is impressive! Sorry you can't see it.)
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The Sky This Month Doug George
Mercury is not visible this month. Venus is obvious in the southwest at sunset. Mars 
is in retrograde motion through Gemini, and reaches opposition on the 7th. Jupiter is 
in Virgo and rises around midnight. Saturn is in Capricornus, disappearing in the 
morning twilight towards the end of the month.

Event Date EST

Mars at Closest Approach Jan. 3 09:00
Full Moon Jan. 9 07:37
Moonless Evening Observing Begins Jan. 10
Last Quarter Jan. 14 32:01
New Moon Jan. 22 15:27
Moonless Evening Observing Ends Jan. 28
First Quarter Jan. 30 18:20

Astro-Ads
For Sale: Super-Polaris Celestron-8 telescope w/new Starbright coatings. Includes 
new case, base for Telrad, and dew shield. Asking $1700. "Sky Sensor" dual axis 
motor drive: $200. Lumicon Easy-Guider: $200. Call Doug George at 225-7182.
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Cassegrain Focus of the Canada-France-Hawaii Telescope. 
Photograph by Mercedes Pelayo.
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