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Mediacrity
by Tim Cole, Editor

The spell-checker doesn’t like my title, but I never could resist a good (bad!) 
pun. I hate to remind everyone, but you’ll recall the night of the Leonids was 
pretty awful for meteor watching. The media invaded Pinhey’s Point with two 
TV stations and a crew from the Carleton School of Journalism. There were 
several radio interviews the day before, and one the morning after.
It’s good to see some media interest in astronomy, and really, the crews out at 
Pinhey’s Point were nice folks who seemed interested in the whole event. True, 
most of them obviously thought we were all raving lunatics. At least they 
seemed to think we were at least pleasant and friendly lunatics. One reporter 
even seemed to enjoy my standard line about hope: “The only creature more 
hopeful than a dog at a dinner table is an amateur astronomer.” (Or maybe she 
was just being polite. At least she didn’t throw a snowball at me!)
Driving home the next morning, the other shoe dropped. Some of comments on 
the early newscasts had a distinctly peeved tone to them. You know, the one that 
hints that those damn fool “scientists” let them down again.
The media just loves nicely scheduled events. If they’re not scheduled, they 
ought to have good visuals. A bunch of people getting cold and disappointed, 
drinking luke-warm coffee just won’t cut it.
It’s too bad, because they missed what was probably the most fundamental part 
of the whole evening. Sure, we’d all have been happier to see a great meteor 
storm. Even so, we didn’t have all that bad a time. Amidst the good-natured 
grumbles and recitations of Murphy's Laws, there was a lot of fellowship. That 
just can’t be distilled into a sound bite.
Now that I think of it, maybe that’s just as well.

Cover Illustration: An Enigmatic Planet
Illustration courtesy MOLA Science Team, NASA Goddard Space Flight Center

The cover illustration shows a topographic map of the surface of Mars. This 
map was plotted from observations from the Mars Orbiter Laser Altimeter 
(MOLA), currently operating on the Mars Global Surveyor (MGS) spacecraft.
The dark oval region just below the Equator and right of center is the Hellas 
Basin, the lowest region on Mars. Stradling the Equator and left of center is the 
Tharsis Bulge, the highest plateau on Mars. Centered on the Equator are the 
Tharsis Montes, appearing as three white dots. The larger white dot to the left is 
Olympus Mons. Valles Marineris (the Mariner Valley) is the curving gash 
running along the Equator, right of the Tharsis Montes.
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Martian Planetology:
How Much Do We Understand?
by Simon Hanmer, NRCan (Geological Survey of Canada)
Mars is certainly a special planet. Although only half the size of the Earth, it is 
home to some of the largest geological features in the Solar System, including 
volcanoes and valleys.
Volcanoes
Let’s start with the volcanoes associated with the Tharsis Bulge, including 
Olympus, the largest volcano or mountain anywhere in the Solar System (25-27 
km high, compared with less than 10 km for Everest). The Tharsis Bulge is a 
large plateau highland. Because of the distribution of impact craters that affect 
the lavas that erupted from the volcanoes, we know that the Tharsis Bulge has 
been the site of active volcanism for a very long time. The oldest volcanic 
eruptions, peppered with impact craters, are up to 3.8 billion years old, while the 
very youngest show no impacts at all, and may be as young as 25 million years 
old. Think about this for a minute— we’re talking here about a huge highland 
region, with some of the largest volcanoes known in the Solar System, that have 
continued to erupt for billions of years, not just in the same place, but in one 
location on the entire planet! Just how do you do that?
One thing we can be sure of is that there’s nothing like it on Earth! Volcanoes 
here are scattered all over the planet, and erupt for a few million years at the 
very most. This is because they are generated by plate tectonics in dynamic 
environments that are constantly changing. In contrast, the Tharsis volcanoes 
require a situation that has remained more or less constant for billions of years.
Some planetary geologists suggest that the location of the Tharsis volcanoes, 
including Olympus, indicates that Martian volcanism is not controlled by plate

tectonics as on Earth, but by 
huge plumes of hot material 
that rise inside the planet from 
its core. This could also 
explain the great height of the 
Tharsis volcanoes, because 
they would be sitting on a 
bulge held up by the same 
rising plume that brought the 
hot lava to the surface in the 
first place. At first blush, this 
sounds reasonable, until we 
start asking questions: Why is 
there only one major volcanic

Illustration courtesy Simon Hanmer

A plume is a column of hot material rising 
from the planet's hot core, through the 
cooler mantle, and up to the cold crust.
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centre? Does this mean there’s only one plume in the entire history of Mars? 
How does that plume of hot material keep on rising for billions of years? Earth 
has plumes too, but there are lots of them at any given time in geological 
history; they die off with time and are replaced by others in different places. 
Maybe the single plume model isn’t such a good explanation after all. So, what 
are the alternatives?
Other planetary geologists wonder if the interior of Mars had lots of smaller 
plumes scattered all over the place just like the Earth, and have suggested that 
the Tharsis bulge is the one place on Mars where the crust is thinner than 
anywhere else on the planet. They explain the billions of years of volcanism as 
the result of a local defect in an otherwise normal planet. This sounds OK, until 
we ask why the volcanoes associated with the Tharsis bulge are so high? For 
some the answer is pretty simple. The Tharsis bulge with its gigantic volcanoes 
represents a huge load sitting on the planetary surface without sinking; therefore 
the Martian crust must be extremely strong in order to suppport it. Geologically, 
that means that the crust must be extremely thick in order to be so strong, but 
this is just the opposite of the “thin-crust” hypothesis that interprets Tharsis and 
Olympus as a leak through a local patch of thin Martian crust
What we’ve just examined is the greatest puzzle faced by planetary geologists 
studying Mars. None of these explanations seem to work, and some of them 
contradict others. The bottom line is that these huge, high, extremely long-lived 
volcanoes that occur in one spot on an entire planet are one of the great enigmas 
of the Solar System. We simply don’t know how to explain them ... yet!
Mariner Valley
Let’s turn to something that should be easier to explain: the Mariner Valley, the 
largest valley in the Solar System. It’s divided into 3 segments, from the 
Labyrinth in the west to the Chaotic Terrain in the east. The Labyrinth looks like 
crazy paving developed on the east side of the Tharsis Bulge, or like the crust of 
a loaf of bread that has risen a bit too high and a bit too fast. That’s not a bad 
analogy because it formed when the Tharsis bulge rose too quickly for the 
Martian crust to stretch without breaking, so it formed a linked network of 
angular canyons. Of course we still don’t know why the Tharsis bulge rose in 
the first place, but that’s part of the mystery.
The main central segment of the Mariner Valley is often referred to as a “rift 
valley”. There are few geological features simpler than a rift valley, so this 
should be pretty straight-forward to explain; maybe! To pull the sides of a big 
rift valley you have make room for the expansion. Either the circumference of 
the planet has to increase, or something has to sink into the planet as plates 
move around, or something has to get crumpled-up, such as when a mountain 
chain forms. Well, geologists don’t believe that planets expand. Mars shows no
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sign of ever having had plates that moved around, and Martian mountains are 
volcanic rather than the result of crumpling. So just how did the central part of 
the Mariner Valley form? It probably started out as a network of fracture- 
controlled narrow valleys that didn’t require much crustal extension to form 
initially, and then grew to its present size by erosion; but erosion by what? No 
prizes for guessing “water,” but as in all things Martian, it’s not quite as simple 
as it looks at first glance.

The main clues about erosion and the formation of the Mariner Valley are to be 
found in the lower reaches at the east end , in what’s called the “Chaotic 
Terrain”. This is essentially a set of valleys with rubbly floors interpreted by 
planetary geologists as the result of collapse of the surface rocks into what is 
now the valley floor. The upper reaches of the valleys are like box canyons with 
very steep sides. The other striking feature is the absence of tributaries feeding 
into the valleys. This is very important because it means that whatever carved

Artist's rendering of chaotic terrain. Notice the rubbly floor 
and the absence of tributaries.
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out the valleys downstream, perhaps flowing surface water, suddenly appeared 
at the surface in the box canyon itself. In other words, these are not a typical 
river valleys such as you would find here on Earth. This has led some planetary 
geologists to suggest that Chaotic Terrain formed when permafrost, or 
permanently frozen groundwater just below the surface, melted and gave rise to 
short-lived, probably catastrophic flash-floods that went on to carve out the rest

of the valley further downstream. In 
doing so, they carried away a significant 
volume of the material at the head of the 
valley, creating holes into which the 
remaining material collapsed to form the 
box canyon, giving rise to chaotic rubble 
on the valley floor -  hence the name 
“Chaotic Terrain.” Now imagine this 
same phenomenon occurring within the 
initial, fracture-controlled narrow valleys 
in the central part of the Mariner Valley. 
Such flash floods would be capable of 
creating the huge, long canyons that make 

up so much of the Mariner Valley, but without extensive rifting.
What independent evidence is there for permafrost on Mars? Impact craters on 
the Moon or Mercury are sharply bounded, but many Martian impact craters are 
surrounded by broad lobes of material that radiate out from the crater centre.
The lobes look just like the splash from a stone dropped into a puddle of mud 
from a great height. Hence, many planetary geologists think that they reflect 
meteorite impacts into permafrost terrain that instantly melted to form water 
mixed with rock (mud) that splashed out radially around the crater; hence the 
term “Splosh Craters.” These craters provide the primary evidence for 
permafrost on Mars.
So, let’s recap the Mariner Valley:
• The upper reaches formed by cracking above a rising bulge
• The lower reaches formed by the melting of permafrost and the erosive 

power of flash floods (although we don’t know what caused the melting)
• ... and the main central segment was probably formed by similar flash floods 

that dug out broad, deep valleys from initially narrow structures
The message I’ve tried to convey here is that planetary geologists are still 
struggling to explain the fascinating bedrock geology of Mars. Geologically, 
Mars is a frontier region about which we still know so little ... and understand 
even less.

Splosh Crater
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Black Holes:
Feeling the Ripples
By Diane K. Fisher, NASA/JPL
Astronomers have finally confirmed something they had long suspected: there is 
a super-massive black hole in the center of our Milky Way galaxy. The 
evidence? A star near the galactic center orbits something unseen at a top speed 
of 5000 km/s. Only a black hole 2 million times more massive than our Sun 
could cause the star to move so fast. (See the Oct. 17, 2002, issue of Nature for 
more information.)

Illustration Courtesy NASA/JPL

Artist's Conception of the Accretion Disk Surrounding a Black Hole

Still, a key mystery remains. Where did the black hole come from? For that 
matter, where do any super-massive black holes come from? There is mounting 
evidence that such “monsters” lurk in the middles of most galaxies, yet their 
origin is unknown. Do they start out as tiny black holes that grow slowly,
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attracting material piecemeal from passing stars and clouds? Or are they born 
big, their mass increasing in large gulps when their host galaxy collides with 
another galaxy?
A new space telescope called LISA (short for “Laser Interferometer Space 
Antenna”) aims to find out. Designed by scientists at NASA and the European 
Space Agency, LISA doesn’t detect ordinary forms of electromagnetic radiation 
such as light or radio waves. It senses ripples in the fabric of space-time itself— 
gravitational waves.
Albert Einstein first realized in 1916 that gravitational waves might exist. His 
equations of general relativity, which describe gravity, had solutions that 
reminded him of ripples on a pond. These “gravity ripples” travel at the speed of 
light and, ironically, do not interact much with matter. As a result, they can cross 
the cosmos quickly and intact.
Gravitational waves are created any time big masses spin, collide or explode. 
Matter crashing into a black hole, for example, would do it. So would two black 
holes colliding. If astronomers could monitor gravitational waves coming from a 
super-massive black hole, they could learn how it grows and evolves.
Unfortunately, these waves are hard to measure. If a gravitational wave traveled 
from the black hole at the center of our galaxy and passed through your body, it 
would stretch and compress you by an amount far less than the width of an 
atom. LISA, however, will be able to detect such tiny compressions.
LISA consists of three spacecraft flying in formation -  a giant triangle 5 million 
km on each side. One of the spacecraft will shoot laser beams at the other two. 
Those two will echo the laser signal right back. By comparing the echoes to the 
original signal, onboard instruments can sense changes in the size of the triangle 
as small as 0.0000000002 meters (20 picometers).
With such sensitivity, astronomers might detect gravitational waves from all 
kinds of cosmic sources. The first, however, will probably be the weightiest: 
supermassive black holes. Will “feeling” the ripples from such objects finally 
solve their mystery, or lead to more questions? Only time will tell!. Scientists 
hope to launch the LISA mission in 2011.
For details on the LISA mission, visit lisa.jpl.nasa.gov. For children’s 
activities, visit The Space Place site: spaceplace.nasa.gov.

Diane K. Fisher is the developer and writer for The Space Place web site.
This article was provided by the Jet Propulsion Laboratory, California Institute of 
Technology, under a contract with the National Aeronautics and Space Administration
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Ottawa Centre November Meeting Report
by Niraj Chandra, Recorder
Meeting Chair Gary Boyle conducted the November meeting of the RASC 
Ottawa Centre, before handing over the reins to his successor Mike Earl.
Hilderic Browne, the 1st past president, opened the business session with a brief 
discussion about this year’s activities. He indicated that the RASC was one of 
the most active centers in Canada, with 459 members. He praised the Public 
Outreach program run by Debra Tigner who arranged numerous Star Parties and 
developed the fine art of predicting clear weather. The Light Pollution 
Committee was also very, very active and was very successful in including light 
pollution abatement requirements in the City of Ottawa’s statutes. He added 
that the SMARTscope project is also forging ahead very rapidly; the building is 
now complete and we are only waiting for the delivery of parts that are on 
order.
Steve Nourse presented the Treasurers’ report indicating that membership 
revenues had gone up, partly because of the new system of multi-year renewals. 
However, insurance rates had increased after 9/11, and Ottawa Centre has more 
insurable assets now due to the SMARTscope project. The key fees, he added, 
do not cover the cost of maintaining the Frederick Lossing Observatory. In spite 
of these difficulties, he re-assured members that the RASC finances were in 
good health and there was no proposal for increasing membership fees.
Gary Boyle presented the Observer of the Year award to Matthew Weeks, who 
was also awarded a Messier Certificate. Tim Cole presented the AstroNotes 
Best Article of the Year to Simon Hanmer for his series on planetary geology.
Gary Boyle anounced the nominations for the Executive and Council positions. 
No elections were necessary, since all positions were filled by acclamation.
John Thompson was declared President, with Debra Tigner as Vice President 
and Niraj Chandra as Secretary, while Stephen Nourse continued as the 
Treasurer. Gary Boyle, Tim Cole and Yves Demers were appointed as 
Councillors, with Mike Earl as the meeting chair. Robert Dick and Barry 
Matthews continued as the National Representatives for the RASC Ottawa 
Centre.
Elections for Observer’s Group Executive positions were also held. A number 
of long-standing were finally filled.
Paul Comision continued his Cutting Edge in Astronomy series with a 
presentation entitled Surfing the Black Hole. It related to the discovery of a 
massive orbiting black hole in the centre of the Milky Way. The black hole was 
detected by studying the motion of the star SgrA*. It has been observed that this
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black hole circumnavigates the Milky Way in approximately 15 years, and from 
this data, astronomers have computed its enormous weight.1
Ricardo Borba described his efforts in curbing light pollution, working with the 
City of Ottawa officials. Thanks to RASC’s efforts, a clause has been added in 
the City’s lighting standards, requiring developers to adopt practices that 
minimize light pollution. In addition, efforts are underway to reduce pollution 
in 6 key areas: Street lighting, Parking Lots, Commercial Buildings, Signage, 
Parks, and residences. Ricardo urged all RASC members to get involved with 
RASC’s light pollution control activities, and to make frequent complaints to 
the authorities about this issue. The International Dark Sky Association, he 
added, has a website where sample complaint letters could be downloaded.
Chris Teron discussed the observing plans for the Leonid Meteor Shower on the 
evening of November 18. The last great shower, he explained was in 1966. In 
2001 we had a good display, and all the predictors indicate that the 2002 show 
would be even better. After 2002, the next great meteor shower, he added, 
would be in the year 2131.
Our resident historian, Carmen Rush, discussed the life of Carl Friedrich Gauss, 
the renowned mathematician and astronomer. At the age of two, acccording to 
legend, he was helping his father with his payroll calculations. He was too 
bright for his class, and became very easily bored. Once, his teacher tried to 
punish him by asking him to add up all the numbers from 1 to 100. He found a 
simple formula for doing this, and completed the task in just a few minutes. By 
the age of 14, he was a full-fledged mathematician, working with complex 
numbers and proving difficult theorems.
He used his mathematical skills to calculate the orbit and positions of the 
asteroid Ceres, first discovered by the astronomer Giuseppe Piazzi, but then lost 
as it moved into the glare of the sun. He was later appointed as Director of the 
Gottingen Observatory in Germany. A lot of his research remained unknown; it 
is believed he discovered the principles of telegraphy about two decades before 
Samuel Morse. He also proposed the absolute system of units, the beginnings 
of the present day SI system.
Yves Demers concluded the meeting with an invitation to all members to 
participate in the RASC annual dinner on 22 November 2002.

1 These observations are also discussed in this month’s JPL Space Place article — 
Editor
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National Council Meeting Report
by Rick Wagner, National Council Representative

The autumn meeting of National Council was held in Toronto on the 26lh of 
October. As usual, Michael Watson was the host, at his law firm’s offices on the 
49th floor of one of the downtown towers. This provided a beautiful view of 
Lake Ontario, the city core, and the surrounding weather. It was also nicely 
positioned so that every airplane arriving at Toronto Island Airport was visible 
out the window, flying straight at the building just before turning for final 
approach.
One of the first subjects to come up at the meeting was applications for 
government grants. The SMARTScope successfully applied for funding from 
Ontario’s Trillium fund. Two federal government agencies, the Natural Sciences 
Engineering and Research Council and the Canadian Space Agency, also offer 
funds to science-related public efforts. However, both of them will only accept 
applications for “national” programs. Therefore, National Council approved an 
interim policy which involves accepting proposals for consolidated applications 
in time for the agencies’ respective deadlines autumn 2003 and autumn 2004. If 
anyone in the Ottawa Centre wishes to propose a nationwide science 
popularization project (for example, expanding SMARTScope to a national 
network of remote-controlled observatories, or perhaps a package of astronomy 
training materials to be copied to all centres for public education initiatives) we 
should begin developing the ideas. Toronto Centre was also successful in 
obtaining funds from Trillium with which they purchased a public education 
toolkit — two notebook computers, a projector, a Celestron NexStar 11 
telescope, and an SBIG ST9XE CCD camera.
One of the most interesting discussions at the meeting, both during the meeting 
and afterwards, was electronic publishing. This subject came up because 
National Council’s minutes are soon to be available the national web site. Our 
council has been considering making AstroNotes available on the Web. 
Vancouver, Hamilton, and Toronto Centres all publish their newsletters on-line, 
in addition to the paper copies. Toronto has found that only 25 of over 800 
members have foregone the paper subscription in favor of the electronic. 
Hamilton seems to have had some difficulties — people seem not to be reading 
the on-line version and publishing deadlines have fallen prey to the flexibility of 
on-line publishing. There are many questions to be answered on whether to 
publish on-line or not; if you have opinions let our Council hear them.
Some effort and funding has been expended by National Council to support 
Halifax Centre member Mary-Lou Whitehorne’s excellent, hard work in 
developing Skyways, a teacher’s manual meant to assist school teachers in the
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face of the recently increased presence of astronomy in the school curricula 
across Canada. Although we only had a few minutes to peruse the latest draft, it 
looks very impressive, with much information and ideas for hands-on exercises. 
The draft will be tested by teachers over the coming year and revised according 
to their inputs.
The most interesting event of this Council meeting was a visit to the Toronto 
Centre’s newly opened observatory on Saturday night. The land and three- 
bedroom house were donated to the Centre by E.C. Carr, an astronomically- 
inclined gentleman living just across the road. After having some problem 
neighbors in the house, he decided the best way to ensure considerate neighbors 
would be to have it occupied by astronomers. So he bought it and donated it to 
the Centre.
The site is located near Collingwood, on rolling farmland overlooking Georgian 
Bay. The observatory itself is a medium sized building with a roll-off roof.
Much of the materials and some of the labor were donated by acquaintances of 
Geoff Brown, a Toronto architect. Toronto Centre members provided the bulk of 
the design and expertise and large amounts of hard work.
The 20' x 28’ building has a very solid welded steel frame, filled in with 2x4 
stud and plywood walls, and is beautifully finished. The main instrumentation is 
a Meade 16" LX200 scope on a pier. There is a computer/warm room contained 
within observatory, so it is protected from weather by the main roll-off roof. The 
weather was not suitable to judge the quality of the skies, but, given the low 
population of the surrounding countryside it looks like it should be a very dark 
site.
With the poor weather, we were forced1 to spend the night partying in the house. 
Between the huge quantities of food, both hearty and munchy, and great 
company (about 30 people) lots of fun was had by all. When midnight finally 
rolled around everybody reset their watches to standard time to get an extra hour 
of party-time. When the time to crash arrived, everyone bedded down in their 
assigned rooms - there are normally beds for about 20, and extras were 
borrowed for this occasion. In the morning we arose to find several members of 
the Toronto Centre ready with eggs, bacon, cereal, toast, bagels, juice, and 
coffee for breakfast.
Although the weather didn’t cooperate, it was a very enjoyable visit with an 
enthusiastic and fun bunch of people in a fabulous facility. I highly recommend 
a visit to the observatory if one is travelling in the area.

1 Your dedication to duty is inspirational, Rick! — Editor
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Meteorites and Tektites for sale.
Stones and nickel-iron meteorites are available. I am thinning out my collection 
again, so hurry while supplies last.This is your opportunity to acquire genuine 
rocks from space.
Also available: impact specimens from Sudbury shattercones, breccia etc. 
Contact Ron at 842-9125 evenings after 6:30 PM or e-mail anytime at
R STM A R TIN O SPR IN T. CA.

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: SkyWatcher 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 Newtonian 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.

Ottawa Centre Bulletin Board
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• 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 o r e-mail: era2000@hawk.igs.net.

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 of 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 “Mirror 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

Public Astronomy at the Canada Science and Technology Museum

Friday 13 December 2002, at 7:30 pm — Extreme Stars 
Saturday 21 December 2002 — Winter Solstice Celebration
View the sky with the Museum’s telescope (weather permitting) or in the 
inflatable planetarium.
Call 991-3053 for advance registration. For information, visit the CSTM web 
site at www.science-tech.nmstc.ca
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Next RASC Ottawa Centre Meeting

Canada Science and Technology Museum 
8:00 PM Friday 03 January 2003

Clear Skies!
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