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Did you spot the blooper? Brian McCullough
The cover of last month’s AstroNotes contains a shocking error, pointed out to me 

at the Observers Group meeting by a sharp-eyed David Robinson. The image of “The 
Celestial Sphere” from JPL’s Basics o f Space Flight Learners’ Workbook identifies 
both the winter solstice and autumnal equinox as December events. Needless to say, it 
doesn’t take a Jet Propulsion Laboratory scientist to tell you that the fall equinox 
should have had a September tag. But that’s the stuff of bloopers, isn’t it.

Few people are immune to “Murphy’s curse.” I recently suffered the ignominy of 
“blowing” a lunar grazing occultation expedition — royally! The tape recorder that I’d 
tested moments before the graze failed to record any of my station’s thrilling 
commentary of a star playing peekaboo with the lunar mountains. Even worse, my 
station was the only one to witness (vice record) a spectacular dark-limb event. What 
made it all truly horrible, however, was that I had made a teensy-weensy counting 
error (hey, it was three o’clock in the dang morning) and set up my gear at someone 
else’s site. Groan. If only I could have that night back to do over again.

Have you had any embarrassing astronomy moments of your own? How about 
sharing them with the rest of us in AstroNotes? It’s much more fun if you identify 
yourself...but if you must,.go ahead and use an alias, a cloak of anonymity, an a.k.a. 
or, dam it all, any one of the names , listed in our masthead. See you in the funny 
papers.

Observers Group Meeting Dates for 1996
Mark your calendars. At the suggestion of Centre member Jane Lund, here are 

the dates for the rest of the Observers Group meetings for 1996. Please note that all 
meetings are held on a Friday evening at 8 p.m. in Room 103 of the Steacie Chemistry 
building at Carleton University.

March 1; April 12; May 3; June 7; July 5; August 2; September 6; 
October 4; November 1; December 6.

The normal drill is to hold the OG meeting on the first Friday of the month, 
except on holiday weekends when it is pushed back to the second Friday (as is the case 
with the April 12 meeting on the Friday following the Easter long weekend). Please 
note, however, that the August 2 meeting will be held on the Friday of the long 
weekend to avoid conflicting with the August 9-11 Starfest weekend event in Mount 
Forest, Ont.

If this makes any sense at all, please book a long vacation right away.

Photocopier for sale for sale for sale:
The Ottawa Centre is disposing of its Canon NP 7550 photocopier. This full-size 
office machine requires a general maintenance overhaul, but is in otherwise good 
condition. Interested parties are asked to contact Rick Wagner at 830-9096. Price 
negotiable on reasonable offers.
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Fun on the Sun Doug Luoma
It was mentioned in the last issue of AstroNotes that the club's loan library now 

includes a short focal length 60mm refractor. Included with the scope is a full-aperture 
Thousand Oaks glass solar filter. I have made many drawings and photographs of the 
Sun with this equipment.

Sunspots (dark dots and blobs) and faculae (white, squiggly streaks) are the two 
features most often seen with this type of filter. To see the flares and prominences 
(flames) exploding out from the Sun's surface like you see in some photos you need a 
specialized and very expensive hydrogen alpha filter.

Solar filters that intercept the Sun's light before it enters the telescope are 
considered safe for viewing the Sun. DO NOT USE EYEPIECE-MOUNTED 
FILTERS FOR SOLAR VIEWING, even if they came as accessories with your 
telescope. The intense heat from the focused sunlight can crack or shatter these filters, 
causing immediate and permanent eye damage. Even when using a properly filtered 
telescope, a bit of extra caution is required. Here are some recommendations:

1. Before every observing session, check the condition of the filter's metal coating. 
(The coating is usually on the inside surface facing the telescope, not the sky). Hold 
the filter close to a bright light bulb in an otherwise darkened room. Light will pass 
through any pinholes or scratches in the coating. These defects must be covered with 
flat black paint (which won't be noticed during viewing).

2. Make certain the filter is securely attached to the telescope. If the filter cell 
press fits over the tube, use masking tape or duct tape to make sure it stays there.

3. Cap both ends of the telescope's finderscope, or better yet, remove the finder 
completely. To find the Sun, watch the shadow cast by the telescope tube. When the 
scope is pointing directly at the Sun, its shadow will be the smallest.

4. Check and double-check that procedures 1, 2 and 3 have been done.

5. At the end of your observing session, point the scope away from the Sun before 
removing the filter.

6. Never let young children use a 
solar telescope unsupervised.

The Sun is presently at the low end 
of its 11-year solar activity cycle, so you 
may not see features on it every day.
But don't let that stop you from looking.
Observing our nearest star can be very 
enjoyable, and it is one of the few 
astronomical pursuits that is done in the 
warmth of daylight.
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Robert DickNotes from the Country
The last few months have not been conducive to observing. Just count the number 

of "observing-type" articles that have appeared in AstroNotes in December, January 
and this month. Some have blamed this hiatus on the clouds. I have to blame it on the 
snow. By living in the country, at the end of a long quiet lane, I find my main concern 
is the depth of the snow between my home and the highway.

I rely on law-abiding neighbours with huge summer homes to keep the road 
ploughed. (They can't get fire insurance unless the road is kept open.) This results in 
cheap, though undependable, access. After all, the insurance companies are not going 
to check up on their clients after every snow fa ll. A few years ago I had to wait five 
days before 0.7 kilometres of road was cleared.

The skies have been clear — occasionally. This is usually after the snow, before 
the road is ploughed. It becomes very frustrating watching the skies clear from under 
the light dome of the city, then have it cloud over before the road is cleared of snow.

This season, meetings with municipalities for light-pollution abatement matters 
have kept me commuting quite a bit, leaving early in the morning and returning late at 
night (snow permitting). I hope that in twenty years, when the poor lighting of today 
has gone the way of the dodo bird, our sons and daughters won't have to wait out such 
irritations.

There have been clear skies. My telescope has seen starlight — once the snow was 
shovelled from its protective turret and ice chipped from the hinges and rails of its 
shutters. To prove it, I've included a five-minute image of M31 with this note (see 
page 15). It was taken with an ISIS CCD-1600 camera using a 135 mm telephoto lens 
through an I-Band filter.

History! They say it repeats itself. In my case it does. Many years ago I ordered a 
large telescope mirror from an optical company called, The Astronomical Unit. Never 
heard of it? Don’t be embarrassed, it doesn't exist any more. It went bankrupt in the 
mid-1980s and took with it the order for my first big mirror. I subsequently ordered a 
new one from Gene Fair of Pomona, California.

The “repeating” history came around to the autumn of 1995 and a call from Doug 
George. He was aware that I had ordered some warranty work on a diagonal I had 
bought from Coulter Optical. The mirror I originally got from Coulter wasn't flat and 
was causing extremely bad astigmatism at my Newtonian focus.

Doug told me that Coulter had filed for — you guessed it — bankruptcy. I guess 
the market in the 1970s and 1980s for cheap optics has given way to the need for high- 
end quality from Astrophysics and Ceravolo Optical. Is nothing sacred?

To make a long story short, I'm still waiting for the trustee to return my mirror if 
it can be found, as defective as it is. If I get the substrate back, perhaps someone could 
try to flatten it for me.
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Book Review

The Physics of Star Trek Keith Dewar
The Physics o f  Star Trek by Lawrence M. Krauss 
BasicBooks, 1995, $26.00; ISBN 0-465-00559-4

A recent stopover on a long flight turned out to be a quite enjoyable time after 
picking up a copy of Larwence Krauss' book The Physics o f Star Trek. As a long-time 
trekker, I have always wondered how well grounded the various Trek series were in 
possibility, although the jargon of current physics and cosmology seemed pretty 
impenetrable to make an assessment for myself.

The answer the book provides is suprising. In some areas, the Trek universe is 
compellingly realistic and in others, well...the series is drama, after all. The genius of 
the book is that it is able to convey the complexity of current physics in a clear and 
understandable way. In fact, the book prompted me to pick up other texts on physics 
and I found my understanding of some issues such as wormholes, event horizons and 
space-time significantly improved.

The book discusses the most familiar icons of Star Trek technology such as 
inertial dampers, impulse and warp drives, transporters, and holodecks. It uses the 
famous (infamous?) poker game between Newton, Einstein, Hawking and Data as a 
starting point to explore how the physics of each of these scientists is relevant to 
Trekdom. For example, Newton's law of inertia poses some fearsome problems for 
rapid acceleration under impulse power. How might they be solved? The book provides 
a clue (you read it — I won't spoil it for you).

One thing I found really interesting is the uncanny ability the series seems to have 
in presaging physics terminology. Did you know the series talked about 'black stars' 
before Archibald Wheeler coined the trem "black holes?" Or that dilithium, the key 
ingredient in the matter/antimatter drives has a real counterpart in the lithium targets 
used to generate antimatter in accelerators? A liberal sprinkling of these and other 
oddities makes the book come to life.

The book also has two fascinating and humorous chapters on the best and worst 
physics of the series and movies as seen from the viewpoint of a number of real 
scientists. For example, in one episode of The Next Generation, Geordie and Ensign 
Ro are phase-shifted out of normal matter so that they can walk through walls. Their 
butts, however, don't pass through the chairs they sit on!

The Physics o f Star Trek also uses the series to talk about some serious issues like 
the search for extraterrestrial intelligence, free will vs. determination, and our ultimate 
ability to travel through space. All in all, I discovered a book full of fascinating topics 
presented in a outstandingly entertaining way. I highly recommend it to anyone with 
an interest in physics or the Trek universe.

Engage!
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Robert DickRadarsat -  Spot Canada in Space
One of the most powerful remote-sensing radar satellites is Canada’s Radarsat. It 

uses radio waves at 5.3 GHz to image the surface layers of the Earth. A pulse of radio 
waves is emitted from about 14,000 small slots precision-cut into four 1.5 x 3.75-metre 
panels. The four panels are held in place to form a 1.5 x 15-metre radiating surface. 
Radio waves emitted by the antenna are either absorbed by the surface or scattered 
back to the satellite, depending on the electrical properties of the surface. The satellite 
measures the amplitude, phase and time of the returned signal and sends this 
information to Earth receiving stations at Point Gatineau and St. Hubert, Quebec.

The size of the antenna and the clever processing of the returned signal allow us 
to synthesize a much larger antenna than the one deployed in space. Thus the 
technique used by Radarsat is called synthetic aperture radar (SAR). It creates detailed 
images of the Earth, day or night, whether the skies are clear or cloudy with a ground 
resolution as small as 10 metres — smaller than the length of the antenna.

Radarsat was launched on Nov. 3, 1995 from the American Western Test Range 
at Vandenberg Air Force Base. It quickly passed initial tests and began sending down 
radar images to verify its operation. Although the images will be marketed and sold 
through RadarSat International (RSI) of Richmond, BC, several images have been 
released to the media to pique the public’s interest in the satellite, and to create an 
appetite among potential commercial clients for a steady supply of images that will be 
beamed down from the satellite over the next five years.

Although you may think the large antenna should be bright as seen from the 
Earth, the satellite’s orbit and the typical orientation of the large rectangular antenna 
do not allow the Sun to illuminate its radiating surface. This is to prevent overheating 
and thermal distortion of the antenna’s surface. However, its large size will scatter 
enough earthshine to make the satellite visible as a faint naked eye “star” from Canada 
at certain times of the evening during winter.

I asked Robert Warren, the spacecraft manager, when Radarsat would be visible 
from Ottawa. He provided me with the graph on page 10 that was calculated by Said 
Marandi, the launch-vehicle engineer. The graph will help you find and observe 
Radarsat until the lengthening daylight of spring makes seeing the satellite impossible.

The vertical axis of the diagram shows the time of day from 5 p.m. to 7 p.m. The 
short vertical lines in the chart show the periods during which the satellite should be 
visible from Ottawa. The two numbers next to each line give the azimuth (negative, if 
they are to the west of due north) and altitude of its highest point in the sky.

The horizontal axis gives the day of the month for each appearance. Radarsat’s 
ground track repeats after 24 days, so I’ve included only the information for January, 
February and March. For an extended ephemeris “recycle” the times and Alt- 
Azimuths for another 24 days. Times for April are rather academic because during 
those passes, the sky will be too bright to see the satellite.

February 1996 AstroNotes 7



RASC Ottawa Centre — February 1996

*Unless otherwise noted, all meetings are held in Room 103, Steacie Chemistry Building, Carleton University. 
Historical notes courtesy of Carmen Rush ■ Next Observers Group meeting March 1 ,  1996.



Radarsat Evening Visibility for Ottawa
Time

Pick a date — say, February 11. The maximum altitude of Radarsat will be 26 
degrees and this will occur at azimuth -93 degrees (three degrees south of due west). It 
will be above the horizon between 6:30 and 6:45 p.m. Therefore, at about 6:37 it will 
be almost due west, 26 degrees above the horizon.

For those with orbital software, Table 1 has elements for Radarsat based on the 
orbit that was achieved on Dec. 2 7 , 1995. (From RSCSA-AN0004-N/C.)

Telescope for Sale
Meade LX6 20cm f/6.3 Schmidt-Cassegrain telescope, astrophoto ready, includes 
DC drive, heavy-duty tripod, very accurate digital setting circles, JMI dec motor, 
Motofocus, 2” diagonal, 8x50 finder with illuminated reticle, and Telrad. Also 
includes 32mm 2-inch and 26mm 1¼ -inch Plössl eyepieces and Thousand Oaks glass 
solar filter. Comes with both hard and soft foam-padded carrying cases. A great 
package at $2,300 (negotiable). Call Keith at (613) 837-7366.
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TABLE 1 Keplerian Elements
a semi-major axis 7172.655025 (km)

e eccentricity 0.00114836

i inclination 98.5784 (deg)

w argument of 
perigee

90 (deg)

Ω right ascension of 
ascending node

-80.8099425 + (l - 12:00:00 +. t . )  x 360 

24 365.24219

M mean anomaly 343 x (t - t0- 0.017467134) x  360

24

where

l 18 hrs 33 sec

t0 time of ascending 
node in UTC

18:00:26 - 39.4 + day o f the year from 1995 

24 360

t time of observation days and fractions of a day after

00:00:00 UTC January 1, 1995 (when t = 1)

Consciousness and Meteor Observing Robert Dick
In the 1960s and early 1970s, the Ottawa Centre had an observing site west of the 

city called Quiet Site near the Y-Camp on the Ottawa River. It was a meeting place for 
a half dozen young members of our Observers Group. Since telescopes were costly and 
rare items back then, meteor observing was the dominant group activity. During those 
observing sessions conversation would drift randomly through a wide range of ideas. 
Here is one idea that would have been discussed while waiting for meteors.

What constitutes consciousness? This question was stimulated by the article by 
Mike Chalmers in Scientific American (December 1995) called “The Puzzle of 
Conscious Experience.” He pointed out that Wheeler (of gravity fame) suggested that 
consciousness may result from information. Yet a thermometer, which produces and 
displays information does not exhibit consciousness, and a more advanced machine 
cannot be said to be conscious either.

What is it in the brain that creates a sense of consciousness?

Brain activity is composed of electrical activity which can be measured and 
studied. Indeed, this is the way most physicists (reductionists) study the brain and
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consciousness. It was pointed out in the article that we “experience” information from 
the real world (colour, temperature, etc.) and we can also “experience” thought. I think 
there may be a link between information, thought and consciousness, and this can also 
explain why simple machines cannot have a consciousness. To do this I’ll draw on my 
past experience as a meteor observer.

When observing meteors, there are long periods in which we are in a state of 
sensory deprivation. That is, when there are very few meteors. The stars are points of 
light whose motions are imperceptible over a period of a few minutes. During this time 
our attention waxes and wanes. It is also the time when observers see “phantom 
meteors,” apparent streaks of light like meteors but without the “impact” of a real 
meteor. They are conjured up in our minds, not the sky.

Also, for periods of time we see nothing to catch our attention and therefore have 
no “conscious” feeling of the sky. Eventually we reflect upon the location of the stars 
and find they have moved. A realization occurs once our mind processes the location 
of the stars in our field of view. This, coupled with our understanding of the Earth and 
sky, flashes to life the idea that the Earth has rotated over the previous few minutes. 
Were we asleep for those minutes? Perhaps not. We were just dazed for a while. But, 
when a real meteor streaks across the sky there is a sudden “experience” that comes 
with the meteor. Our mind becomes alert and it produces a level of excitement.

How does this help me understand a little about consciousness? What follows is 
conjecture, not science. But, its fun to let fly our fantasy.

As the brain processes information, electrical signals travel about and stimulate 
other signals to flow. Real experience produces a flood of information from several 
different senses that create and reinforce a consistent world view, and one that we may 
have experienced before. This flood of information, or brain activity supporting a 
consistent world view, occupies a volume of the brain. The greater the activity then 
perhaps, the greater the support for the experience and the stronger the impression of 
conscious experience. Also, since different regions of the brain are dedicated to the 
various senses, input from different senses may cause more extensive brain activity.

The thought or stimuli need not be earth shaking. A single smell or sound may 
awaken a memory which, in turn, may stimulate activity centred on related memories 
in other regions. If no memory is stimulated, then the brain activity would be lower 
and the “rush” of conscious experience would be that much less. For example, the rush 
of discovery is greater when the discovery forges links between several otherwise 
disconnected ideas.

So, I suggest that consciousness results from extensive brain activity that results in 
a co-ordinated or consistent impression of the external world or internal mind (an 
idea). As a result, any large system of neurons or nodes that can process information 
and can store and retrieve memories on a large scale may develop consciousness.

This raises several questions:
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Do newborn babies have a consciousness? They possess very limited experience in 
their memory. On the other hand, their brains have considerable complexity at the 
time of birth and their life in the womb will have provided some level of stimulation.

Does the size and architecture of the human brain enhance the “rush” of 
information flow that accompanies a conscious thought? If so, then perhaps human 
brains are the only ones capable of consciousness.

What of the complex brains of other animals? If brains of other living things are 
structured such that they too may have extensive activity, then consciousness may be 
within the reach of other living things.

What do you think about when you observe?

January Observers Group Meeting Hilderic Browne
Opening the first meeting of 1996, his third year as OG Chairperson, Glenn 

LeDrew stated that he was now officially unemployed and “living by his wits” as a 
freelance astronomy educator. We wish him all success in his endeavours, but hope the 
new demands don’t adversely affect the quality of the OG meetings he puts together!

These are exciting times for astronomers. Over the last several months, Paul 
Comision’s “Cutting Edge Reports” have centred on various long-sought discoveries, 
and this month the big news is calculated to gladden the hearts of science fiction buffs 
as well as scientists: a confirmed planet around a Sun-like star elsewhere in the Milky 
Way. The star 51 Peg, a G4 dwarf, is a 5.5-mag naked-eye star located just west of the 
Great Square of Pegasus. Two Swiss astronomers using a high-resolution spectrograph 
on the 1.93-m telescope at l’Observatoire de Haute-Provence — a sister instrument of 
the Dominion Astrophysical Observatory telescope in Victoria, BC — detected a 
regular variation in radial velocity, the signature of the star being pulled back and 
forth by an orbiting planet. (It’s not mere pulsation of the star since there’s no 
perceptible change in luminosity.) The four-day orbit (!) corresponds to a mere 
0.05AU, only l/8th of Mercury’s distance from Sol. But this planet is perhaps as 
unlike Mercury as can be imagined, with a mass 50 times that of Earth, or about half 
that of Jupiter. It’s still a puzzle how such a planet can survive for any astronomically 
significant period.

Astrohistorian Carmen Rush discovered a collection of astronomical interest in 
an unexpected place: the National Gallery of Canada’s M. C. Escher exhibit. Maurits 
Cornelius Escher (1898-1972) was a Dutch graphic artist, the only one of the five sons 
of a prominent engineer who did not take up a scientific career. He had no aptitude for 
academic work, especially mathematics, and did no better in the architecture school 
his father enrolled him in (a poor substitute for engineering), but there he discovered 
his love for art.

With this background, it is odd that he acquired such a cult following among 
scientists and mathematicians. Many texts have used his prints to illustrate topics in 
geometry, topology, fractals, symmetry and crystallography [not to mention the subject
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of perception in psychology — Ed.], while one biography is by M. Ernst, himself a 
mathematician. Escher was part mystic and part astronomer: like Kepler, he sought 
the “harmonies of the universe.” He was fascinated by the two-dimensional appearance 
of the Moon which, he said, “runs our lives.” (On a Mediterranean cruise in 1957 
aboard a ship coincidentally named La Luna, he spent many hours observing Comet 
Mrkos.) Many of his prints reveal astronomical interests: Night and Day, Sun and 
Moon, Another World (which shows the surface of the Moon, a comet, planets and 
galaxies), and Relativity. In many works he simultaneously explores physical space 
and social isolation; in others he plays with the Keplerian concept of the solar system 
embedded in regular polyhedra, making them stellate and populating their surfaces 
with alien-looking lizards. Escher himself had little to say about his works, preferring 
to leave them to the interpretation of the onlooker...who will doubtless be bemused on 
the first encounter with prints like Waterfall or Ascending and Descending\

Gary Susick reviewed one of the most overlooked objects in the winter sky, the 
Rosette Nebula (NGC 2237-9). This is a large (1°) but low-contrast emission nebula in 
Monoceros, east of Orion. From a dark sty it is visible in binoculars or a rich-field 
telescope: it resembles a wreath surrounding a 4.8-mag cluster (NGC 2244) containing 
two prominent parallel lines of stars. It was discovered by William Herschel, who 
couldn’t get the whole thing into his limited field of view, and therefore gave the 
various parts separate catalogue numbers — a situation carried into the New General 
Catalog. Lying 4,500 light-years away, it is about 50 l.y. in diameter with a central 
hole 12 l.y. wide opened by light pressure from the cluster. The energetic UV of the 
hot young stars excites the neutral hydrogen of the nebula to glow at 6563A (Hα ); 
some OIII is also produced. A u h c  filter may show the Rosette visually. Dark 
nebulosity is also present, as with M16 whose remarkable “ eg g s” were imaged 
recently by Hubble.

Doug George presented a mix of astrophotos on film and CCD, showing the 
many different forms that galaxies can assume, These vast collections of billions of 
stars are themselves often organized in associations like the Coma-Virgo clusters, 
scores of whose members are accessible to amateur equipment. Doug’s pictures ranged 
from the “nearby” — the Sagittarius arm of our galaxy — to the galactic 
neighbourhood (M31, an easy naked-eye object in Andromeda, and the face-on 
galaxies M33 and M101), then on to points beyond. Besides the classical spirals and 
ellipticals, there are barred spirals (M95 in Leo is a good example) and the peculiar 
irregulars (e.g. M82). There are also many instances of interacting galaxies, such as 
M51/NGC 5195 and the lesser known “Mice,” whose catalogue number NGC 4676 
applies to both, and the “Hockey Stick,” NGC 4631 — complete with hockey puck!

Doug Luoma showed the latest incarnation of a few slides we have seen before, 
now duplicated by Glenn to enhance their contrast. The subjects ranged from the 
Moon reflected in Britannia Bay to constellations and star fields: Cassiopeia, the 
Double Cluster, Kemble’s cascade, M31 and its vicinity, and the apparently ubiquitous 
Rosette Nebula. On the hardware side, Doug is now the proud owner of a pair of 
Russian-made 20x60 binoculars...but instruments this big are really too heavy to hand
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hold. The usual solution is a special observing chair, but he finds that a photographic 
tripod with a reversible head and adjustable, lockable swing-out legs (such as his 
Manfrotto) can be made to serve in conjunction with a reclining deck chair.

Glenn LeDrew provided notice of various interesting planetary and lunar 
alignments in the coming months. Venus is just 1¼° N of Saturn on Feb. 1, which also 
marks the end of the window for Comet Honda-Mrkos-Pajdusakova before it drowns in 
moonlight. On Feb. 21 Venus and the young Moon rendezvous, and Mars joins Jupiter 
in the morning sky. Mercury moves into the evening sky in late April; on the 26th it is 
near the Pleiades. And on July 12, Venus, the Moon and Mars are grouped together in 
Taurus before dawn. Glenn rounded off the evening by showing two slide sets he has 
produced for sale: Milky Way and Deep Sky — plus one more look at the Rosette!

Food and drink for the starving multitudes was provided, as usual, by the Frasers.

M31 Andromeda Galaxy by Robert Dick

Clear Skies!
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