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Adieu, Fair Silver Halide?
by Tim Cole, Editor

Try one of the high-end digital cameras for the consumer market. Or, if you’re 
trying to keep the goodie budget under control, maybe you’d better not. The 
newest generation of 4 and 5 megapixel digital cameras are starting to provide 
serious competition to classic film cameras. There’s some debate about the pixel 
array size needed to approach the resolution of a good 35mm film, but that’s 
becoming academic.
It’s been accepted for several years that digital cameras might be great for 
photographing the kids at the family picnic, but not very suitable for 
astrophotography. That’s not quite true anymore. The lack of interchangable lens 
systems is one the greatest limitations, since it limits astrophotographers 
toafocal coupling between telescope. A far greater limitation is the nearly 
universal lack of a “bulb” exposure setting. Even with those restrictions, there 
are some great astrophotographs being made with digital cameras. Just check 
out the latest SkyNews issue, which most members have probably received by 
now. There’s some fine stuff in there.
One of the greatest things about digital photography is the incredible learning 
potential. You can experiment with settings and check the results on the spot. 
There’s no wasted film, no struggling to remember just what you meant by your 
notes.
The trend is evident. Most of the major camera manufacturers are offering 
digital cameras with virtually all the capabilities of their higher-end film 
cameras. I recently saw a digital camera with a Carl Zeiss lens, and it seems 
Olympus is out of the film camera market completely.
Is silver halide based film doomed? Probably not just yet. In the hands of skilled 
photographers, fine-grain films will probably out-perform digital cameras for a 
good while yet. But it will rapidly become a specialized niche area. I’ll hang on 
to my old Pentax K1000 and Olympus OM-1 manual cameras for a while 
longer, but I think they’re going into a state of honorable semi-retirement.

Cover Illustration: The Tuning Fork Diagram
Hubble’s classic galaxy classification system has been in use for most 20th 
century. Even now that it has became clear that the Tuning Fork did not 
recapitulate galactic evolution, the Hubble classifications are still widely used. 
New observations made over many different wavelengths are challenging our 
accepted views of galactic morphology.
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Geological Evidence for the Martian Environment
by Simon Hanmer, NRCan (Geological Survey of Canada)

Planetary geologists are still struggling to understand the huge volcanoes and 
giant valleys that dominate the Martian topography. But it’s the Martian 
environment that really fires most people’s imagination. Mention the Martian 
environment to most people and they immediately think “Water!” especially 
after the new Mars Odyssey results about permafrost were announced in the 
general press recently. So let’s look at the geological evidence for surface water 
on Mars.
Mars is divided into ancient heavily cratered Highlands in the South, and the 
Northern Plains that must be relatively young because they have so few impact 
craters. Some have speculated that the Northern Plains represent planet-scale 
resurfacing of the northern hemisphere when a huge volume of basalt magma 
erupted to fill what they interpret to be the largest impact basin in the Solar 
System, several orders of magnitude larger than the Hellas Basin in the Martian 
southern hemisphere. Others have speculated that the Northern Plains represent 
the floor to an ocean basin, just like basaltic ocean floors on Earth. Recently, 
some planetary geologists got really excited when one of the orbiters1 found 
magnetic stripes in the southern hemisphere, because magnetic stripes in 
terrestrial ocean floors provided the first confirmation of plate tectonics on 
Earth.
The Earth’s magnetic field reverses every couple of millions of years, which 
means that magnetic north and south simply switch over. When continents move 
apart during plate tectonics, volcanic rocks crystallise along the mid-ocean 
ridges that separate the two halves of the ocean bed that are moving apart and 
creating new ocean floor. These volcanic rocks contain magnetic minerals that 
record the Earth’s magnetic field at the time of their formation, so rocks that 
crystallise at different times will have different magnetic polarities. Thus, if we 
map the floor of the Atlantic Ocean for example, we find that it has alternating 
magnetic stripes, aligned N-S, parallel to the mid-ocean ridge. On Mars, the 
orbiter found something similar, and some people jumped to the conclusion that 
magnetic stripes mean plate tectonics, ocean floors, and therefore ocean water! 
However, if you take a good look at the Martian magnetic stripes, they are not 
symmetrical, whereas they should be according to the plate tectonics model. 
Therefore, I do not see any evidence for a Martian mid-ocean ridge from which 
the two halves of an ocean floor would have grown as the planetary magnetic 
field reversed every once in a while.

1 This discovery was made with Mars Global Surveyor when the spacecraft was in its 
first modified aerobraking phase. — Editor
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However, there’s much better geological evidence for surface water on Mars, 
without speculating about planetary oceans. For example, there’s the now 
famous image of the streamlining created by some fluid, most likely water, that 
flowed from the Highlands onto Northern Plains, sculpting the sediments 
(probably sand) that accumulated around impact craters. The impact craters 
were already there when the sand was deposited, but the sand itself shows no 
craters, which tells us that the sand and the water that deposited it were 
relatively young (<3.8 billion years!)

Northern Plains

Streamlines made by flash floods 
carrying sand that flowed around 
craters in the Northern Plains are 
taken by planetary geologists as 
the primary evidence for the 
presence of water on Mars.
The small size of the few impact 
craters that affect the flash flood 
deposits indicates that the 
Northern Plains are relatively 
young.
(Image courtesy NASA/JPL)

The big debate these days is just how young these features, potentially created 
by running surface water, really are. Are they billions of years old, or could they 
represent geologically very young features, perhaps as young as 10 million years 
old? There’s not much doubt that some channel systems are ancient. Some 
impact craters appear to truncate the upper reaches of channels, suggesting that 
the channels are older than ~3.8 billion years, because the great meteorite 
bombardment is thought to have ended about then.
What about surface water on Mars in geologically recent time, say the last 10 or 
100 million years? This idea presents some enormous problems because of the 
very thin Martian atmosphere. At low atmospheric pressures, water turns into 
water vapour very easily, even at low temperatures. In a Martian atmosphere, 
100’s of times thinner than the Earth’s, the scientific estimates are that surface 
water cannot survive for more than a few minutes! This means is that any 
geologically recent features created by surface water on Mars must have
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involved really fast flash floods. It also means that if standing water, such as a 
sea or an ocean, was able to survive on Mars for any extended periods of time, 
the atmosphere of Mars must’ve been much thicker than it is today in the early 
history of the planet.
What are the visible signs that tell us that Mars has an atmosphere? First, we can 
see clouds that form over the tops of the highest volcanoes, just like clouds that 
form over high ground on Earth. Second, we can see “sand” dunes in high 
resolution pictures taken by the various Mars Orbiters. Dunes form and migrate 
when wind (which is evidence for an atmosphere) blows sand up the gently 
dipping slope and over the crest. The sand grains accumulate in the lee of the 
wind on the steep slopes. Knowing this, we can tell which way the Martian wind 
blows. Furthermore, some dunes appear to be very young, as we can tell by 
observing that they cover some impact craters, but show no sign of impact 
cratering themselves.
So, Mars appears to be a dry, dusty place where water can’t last long at the 
surface. Yet we keep hearing about water on Mars; so where is it hiding? Well, 
Mars is also pretty cold with an average daytime high of about -50°C, leading 
most planetary geologists to think that Martian water is locked up in the ground 
as permafrost. Characteristic Martian splosh craters that look like mud splashes 
constitute primary geological evidence for permafrost. Some planetary 
geologists think that Martian polygonal ground patterns are also characteristic of 
permafrost. While there’s no doubt that similar polygonal shapes are found in 
permafrost terrains on Earth, the Martian ones are up to 3 orders of magnitude 
larger than their terrestrial equivalents, so their interpretation remains 
ambiguous.
Whatever, it was no surprise to planetary geologists when the media highlighted 
the recent “discovery” of “water” around the south pole by the Odyssey satellite, 
now in orbit around Mars. In reality, what Odyssey detected was evidence for 
hydrogen. This is most reasonably interpreted as the result of water ice in the 
form of permafrost very close to the surface. However, the real significance of 
the Odyssey data is that they confirmed the existence of permafrost on Mars, 
and showed us where it is presently concentrated. Which brings us to the polar 
ice caps.
The Martian polar ice caps are very different from their equivalents on Earth. 
Basically, the northern ice cap is mostly made of water ice, while the southern 
one contains a lot of frozen CO2. The northern ice cap is large and thick, up to a 
kilometre or so thick with a bit of CO2 frosting, while the southern ice cap is 
smaller, thinner, and shows large variations in size from season to season due to 
the formation and sublimation of a widespread, but very thin layer of frozen 
CO2 only 10’s of centimetres thick. This is one of the most fascinating features
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of Mars that was explained in a short article in the April issue of the RASC 
Journal as due to two main factors: (i) summers are hotter and winters are colder 
in the southern hemisphere as compared to the northern hemisphere, and (ii)

Channels leading into the 
Northern Plains (top right 
region) look like river systems 
with tributaries converging 
downstream.
Note the impact craters that 
appear to truncate some 
channels.
But there are no crates in the 
plain!

(Image courtesy NASA/JPL)

Martian topography is higher in the south than in the north. As on Earth, seasons 
occur on Mars because the planet’s rotation axis is tilted with respect to the 
ecliptic, which is the plane in which the planets rotate around the Sun. 
Furthermore, the Martian orbit around the Sun is slightly elliptical, such that 
summer in the southern hemisphere coincides with the time when Mars is at its 
closest point to the Sun. Therefore, summers are hottest and winters are coldest 
in the southern hemisphere on Mars. What this means for the Martian southern 
polar ice cap is that lots of water ice turns into water vapour in the summer, and 
is replaced by frozen carbon dioxide frost in the winter. So, the question now is; 
“where does that lost water ice go?”Answer: it goes down hill! Remember that 
the Martian southern hemisphere is dominated by Heavily Cratered Highlands, 
while the northern hemisphere contains the Northern Plains or lowlands. 
According to new planetary climate modeling, this difference in topography 
drives planetary air circulation from the south toward the north, carrying the 
water vapour away from the southern polar ice cap and depositing it as water ice 
at the north pole. The big question here is how long has this weather system 
been the way we see it today? Is this the explanation for the concentration of 
water ice in the northern polar ice cap?
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2002 Ottawa Centre Annual Dinner
Friday, 22 November 2002
This year’s Annual Dinner is at 7:00 p.m. on Friday, 22 November 2002 at 
Hall C of the Nepean Sportsplex. Our speaker this is year is Dr. Judith Irwin of 
Queen’s University’s Astronomy Research Group. Her presentation, Pinwheels, 
Ellipsoids, Cannibals, and Shreds: A New Look at Galactic Structure, 
examines how our increasingly detailed observations of galaxies are rewriting 
our textbooks.
Dinner tickets are $30 per person. As usual, they are available on a first-come, 
first-served basis, so get your tickets while you still can! You can buy your 
dinner tickets at the October and November Ottawa Centre meetings. If you 
can’t get to either Ottawa Centre meetings, you can order tickets by mail 
through your faithful AstroNotes editor. Make your checks payable to RASC 
Ottawa Centre and don’t forget to include your preferred mailing address.
Support the Ottawa Centre by purchasing a dinner ticket or two. At the same 
time, you can discover some of the cutting-edge research work being done by 
Canadian professional astronomers.
Directions to the Nepean Sportsplex
• From the Queensway, take the Woodroffe South exit.
• Drive south on Woodroffe Avenue, past Hunt Club Road.
• The entrance to the Nepean Sportsplex is on the left (i.e. east) side of 

Woodroffe Avenue. Park at the rear of the building.
• Enter the building at Door 4. Go upstairs and turn left to find Hall C.
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Astronomy Courses at the CSTM

There are several astronomy courses being offered at the Canada Science and 
Technology Museum this fall. Call (613) 991-3053 to register for a course. For 
more information, visit www.science-tech.nmstc.ca
Backyard Astronom y Course -  Level I
Thursdays October 17, 24, November 14, 21, and 28 -  7:00 p.m. to 9:00 p.m. 
Adults: $55 
Students: $40
A great introduction to astronomy! Where do I look to find the Big Dipper, 
Orion, Bootes? How can I locate the planets? What equipment do I really need? 
Discover the answers to commonly-asked questions, and learn to be a competent 
stargazer.
Photographing the N ight Sky
Mondays October 21, 28, November 4 and 18 -  7:00 p.m. to 9:00 p.m.
Adults: $55 
Students: $40
Ever wanted to capture the stars on film? Here’s your chance to learn about the 
basics of astrophotography. Topics include the motion of stars and planets, the 
camera, choice of film, fixed camera and guided photography.
Includes plans to make a “barn-door” tracker. Participants may take photos 
using Museum equipment. Camera not required.
Stargazing for Families
Wednesdays October 23, 30, November 6, 13 -  7:00 p.m. to 9:00 p.m.
Families (2 adults, 3 children): $90 
Students: $30 
Children (7-14): $20
Specially designed for groups of friends and family, participants learn about the 
basics of stargazing. Where do you look to find the Big Dipper or Orion? How 
can you tell the difference between a star and a planet? Learn to use star charts 
and binoculars.
All courses include observing the sky with a variety of telescopes, including 
Canada’s largest refracting telescope (weather permitting) and inflatable 
planetarium.
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Seeking the Edge of the Solar System

In September and August, respectively, 2002, the Voyager 1 and 2 spacecraft 
will observe their 25th anniversaries in space, continuing to perform long after 
their original mission to visit the Jupiter and Saturn systems. After Voyager 1’s 
encounter with the two gas giants, it was aimed upward out of the plane of the 
ecliptic. Voyager 2, after its visit at Jupiter and Saturn, was given two more 
planetary destinations, Uranus and Neptune. It completed its “grand tour” of the 
outer planets in 1989. It was then aimed downward out of the ecliptic plane.

Now, at about 85 AU, Voyager 1 is the most distant human-made object. Round- 
trip light time is 24 hours. Voyager 2 is at about 68 AU. Their mission now is to 
study the heliosphere, the vast bubble of space within the Sun’s influence, and 
the heliopause, the boundary of the solar system with interstellar space. At the 
heliopause, the outward pressure exerted by the solar wind balances the inward 
pressure of the interstellar wind. The region where solar wind particles begin 
piling up against the heliopause is the termination shock, where the solar wind 
should drop from about 1,500,000 kilometers (nearly 1,000,000 miles) per hour 
to 400,000 kilometers (250,000 miles) per hour. Voyager 1 is already detecting a 
slowing of the solar wind from the pressure of inbound interstellar particles
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leaking through the heliopause.
No one knows exactly how much farther Voyager 1 must travel to reach the 
termination shock or the heliopause. Dr. Ed Stone, Voyager Project Scientist 
since mission inception, estimates that the spacecraft could reach the termination 
shock within three years. Once there, Dr. Stone predicts it will still have about 5 
billion to 8 billion kilometers (3 billion to5 billion miles) and 10 to 15 years to 
go before actually crossing the heliopause into interstellar space. Because the 
heliosphere expands and contracts with the level of solar activity and the inward 
pressure of the interstellar wind is uncertain, it is very difficult for scientists to 
estimate the actual extent of the heliosphere.
Read more about the Voyager mission to find the heliopause at
http://voyager.jpl.nasa.gov/.
For children, go to http://spaceplace.nasa.gov/vgr_factl.htm
to read about the Voyagers’ grand tour of the outer planets and find out the 
secret code they use to send pictures back from space.
This article was provided by the Jet Propulsion Laboratory, California Institute of 
Technology, under a contract with the National Aeronautics and Space Administration.

NASA's Space Place Column Program

In mid-September, Nancy Leon at NASA/JPL contacted the Ottawa Centre to 
invite us to participate in their Space Place column program. Quoting from Ms. 
Leon’s e-mail message:

NASA is currently contacting notable astronomy clubs to invite them to 
participate in our monthly Space Place column program...
NASA created the Space Place program to give the public the opportunity to 
explore the space program's technological advancements and delve into its 
discoveries. A component of that outreach, the Space Place column is offered 
to select venues like astronomy associations.

In a follow-up message, Nancy explained that she was looking for astronomy 
clubs that were not just active, but had active outreach programs. I’m proud that 
the Ottawa Centre met her criteria.
It’s with great pleasure that we print our first Space Place column, which is 
already posted on the Ottawa Centre web site. You might also want to explore 
the web links listed in this article. You don’t have to be a Voyager junkie to find 
a lot of interesting stuff at the Voyager program web site.
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Ottawa Centre September Meeting Report
by Niraj Chandra ,Acting Recorder
An exciting presentation on astro-chemistry by Paul Comision opened the 
September meeting of the RASC Ottawa Centre, after a brief introduction by 
Gary Boyle. Paul explained that astro-chemistry, although not as well known as 
astrophysics, is a very important field because the chemical composition of the 
universe is constantly evolving. The Big Bang created only a few light elements 
such as hydrogen and helium, but further atomic reactions in stars and nebulae 
have generated the heavy elements. In general, the larger stars contain heavier 
elements, and studying their spectra provides important clues about the 
evolution of the universe.
Carmen Rush followed with a very interesting talk on Emmanuel Kant, best 
known for his philosophical work The Critique of Pure Reason. Kant made 
significant contributions to astronomy in his book Universal Natural History of 
the Heavens. Some of Kants’ thoughts foreshadowed later developments in 
astronomy, including the idea of nebulae being other galaxies composed of 
millions of stars. Kant developed his concepts without practicing observational 
astronomy. Carmen’s talk provided many tidbits of information about Kant’s 
personal life, including his habit of eating only one meal a day.
Chris Teron gave a status report on the SMARTscope project including a slide 
presentation, showing how much the project has progressed during the summer 
months. The building has been completed, and all the electrical panels are 
installed, thanks to generous volunteer time from RASC members.
Past president Brian McCullough issued a call for nominations to various 
council positions that will fall vacant at the end of the current term. The deadline 
for nominations is October 25.
Debra Tigner, Public Outreach Coordinator, narrated her experiences at 
StarFest 2002, probably the most exciting star party in Canada. This year’s 
theme, she explained, was “Capturing Photons.” Over a thousand people 
attended this festival, including many vendors of astronomy equipment. The 
Ottawa contingent was lucky enough to dine with Rajiv Gupta, the current 
President of the RASC. Debra gave an extensive slide presentation, with some 
stunning pictures of Venus setting over Lake Erie. She also provided some aerial 
pictures of the StarFest site, taken during her memorable ride in a four-seater 
aeroplane.
Pam W olff, acting as museum liason for the meeting, provided details about 
astronomy programs at the Canadian Science and Technology Museum, 
including several courses for amateur astronomers. She also opened the 
observatory for RASC members, locating several deep sky objects in spite of 
severe light pollution in the area.
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Fred Lossing Observatory Report
by Al Seaman, FLO Com m ittee Chair
This month, the FLO scope was down due to a problem in the drive controller. I 
was able to determine that the power transistors that drive the RA motor burned 
out, though I was not able to isolate a hard fault that would account for the 
burn-out.
The original designer and builder of the unit (20 odd years ago) seems to be 
away, so useful advice from that source was not available.
I touched bases with Paul Boltwood, and he along with an associate, Roger 
Stone, spent a lot of time on further study and diagnosis of the unit. The 
documentation is a bit sketchy, and in a number of places the “as-built” unit 
differs from the schematic drawings. The bottom line seems to be that the unit 
drives the output transistors very close to their temperature margin, and they 
finally cooked.
The transistors have been replaced, and the unit is back in operation at FLO. I 
remain concerned about its high operating temperature, and am not at all 
confident that it will continue in operation for an extended time. In the time I 
have been involved with FLO, I have never had occasion to reach under the 
telescope and touch the heat sink on the back of the drive unit, so I am not sure 
what sort of temperature was normal in the past. If anyone has any comments in 
this regard, I would appreciate getting them.
It was also noted that there is an intermittent slight phase jitter on the output to 
the motor. On at least one occasion a slight frequency shift was observed. The 
phase jitter would not cause any telescope tracking errors, but the frequency 
shift could do so. Due to the complexity of the frequency control circuitry and 
poor documentation, no progress was made in improving the phase/frequency 
stability.
Right now, it seems prudent to start looking for a replacement for the drive 
control system. If anyone has recomendations for a reliable commercially 
available unit, or designs for something suitable, I would appreciate hearing 
about them.
In the meantime, please keep a close watch on the operation of the telescope 
drive, and report any problems promptly by phone (256-1155) or e-mail at
alseaman@astrocom.ca.
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Ottawa Centre Bulletin Board
For Sale:
Beautifully framed colour print (under glass) of the Flandrau Planetarium 
Mural. The original mural is at the Grace H. Flandrau Planetarium in Tucson, 
Arizona, and was described in a March 1975 Sky & Telescope article. The print 
(in the frame) is 50 cm. by 80 cm. The mural tells the entire history of 
astronomy in visual form. I am also providing a detailed explanatory booklet 
on the mural written by the artist, Donald R. Cowen, and Richard Norton, first 
Director of the Flandrau. This is a wonderful piece of astronomical art to have 
on your wall. All you need is a nail to hang it up! Asking $25 for the framed 
print and booklet.
Also available: Two Sky & Telescope 16 X 20 “Spotlight” prints of Jupiter and 
Saturn, taken by Voyagers 1 & 2. $5 each.
Contact Howard Simkover at 236-6911 (evenings), or by e-mail at
simkover@magma.ca.
For Sale: SkyW atcher 8" f/6 Dobsonian
Complete with finderscope and two eyepieces (10mm and 25mm). Terence 
Dickinson gave this model a good review in his regular product evaluation 
columns. Used twice; asking $500. Contact John Henderson at 748-1199 
For Sale: 25" Obsession Telescope
Purchased second-hand three years ago and never used — too big for me! 
Asking $9500 or best offer. Contact Tommy at 834-0951 or e-mail at 
tommy1@ca.inter.net 
For Sale: 6" f/10 New tonian Telescope
• Hand-ground and figured mirror and secondary flat made in 1961 by L.H. 

Sparey of the Royal Astronomical Society in London.
• Very rigid primary cell of micarta on an aluminum base with adjustable 

spring suspension. Secondary mount has an adjustable inner support on 
spherical base, attached to the tube at four points.

• Tube is 1/4" varnish-impregnated paper, 60" long, with a large accessory 
platform for a finderscope or camera.

• Tube mount is a plate with rings to permit tube rotation.
• Prime focus is outside the optical tube and permits prime focus photography. 

Focus tube mount is large to permit accessory attachments.
• Includes a basic wooden tripod and miscellaneous accessories.
Asking $400. Contact Robert Edgar at: Phone: (613) 679-4718 
Fax: (613) 679-4779 or e-mail: era2000@hawk.igs.net.
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Starlight Theatre
Need containers for a precious eyepiece? Bring it in and pick a Skypiece 
container that fits.
If you are learning your way around the sky, you will find our Celestial Sphere 
videotape or star maps very useful. They are great for beginners or as presents 
for beginners. We also have teaching materials for educators. A description of 
these and other items is on our web site (www.starlight-theatre.ca). Buy at 
the RASC meetings for discounts and save on shipping and handling charges.
We set up after every meeting beside the coffee table. We accept cash and 
checks made out to Starlght Theatre.
Contact Robert Dick at slt@starlight-theatre.ca 
Atlas o f Finest NGC Objects and Messier Atlas
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 “Minor E/W” formats. Prices are $20.00 each atlas or both for 
$35.00. For more information, call Harry Adams at (613) 584-4804 or e-mail 
far.star@sympatico.ca

Electronic Distribution of AstroNotes 
We’re looking into distributing each month’s issue of AstroNotes as a 
standard PDF file, which can be read using the free Adobe Acrobat Reader. 
Please note that this would be optional —  AstroNotes will continue to be 
printed for some time to come..
The most likely method would be to let Ottawa Centre members choose if 
they would prefer to get AstroNotes in electronic format only. You would 
still get a printed edition of AstroNotes until you told us to stop. In other 
words, you’d get to choose whichever version suits you best.
There are details to be worked out, but saving printing and mailing costs 
would be help us to keep membership fees as low as possible.
Your comments, suggestions, and opinions are more than welcome. They’re 
vital to help us provide the services that you want from your club. Let us 
know what you think about this proposal. Please send your comments to the 
AstroNotes Editor, or to any Council member. We’ll keep you informed on 
this proposal over the next few months.

AstroNotes October 2002 15

mailto:far.star@sympatico.ca


Next RASC Ottawa Centre Meeting

Canada Science and Technology Museum 
8:00 PM Friday 01 November 2002

Clear Skies!
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