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Get Ready for the Return of the Leonids! Pierre Martin
Meteors Coordinator

The king of all meteor showers is once again with us. During the early morning 
hours of November 18, some very lucky part of the world may witness a return of the 
historically famous Leonid meteor storm. Many astronomers believe that 1999 has the 
best chance of producing a short but intense display of thousands of meteors per hour! 
The Earth should be well positioned in an area that lies quite close to the dust stream 
responsible for the great meteor display of 1966, from which North American 
observers estimated a rate of about 40 meteors per second (that’s not a typo)! Such a 
tremendous display is said to be comparable to driving head-long into a thick winter 
snow storm.

The typical questions that come to mind are, " Where and when will they be 
visible?” and “Is this really the year?”

Forecasting meteors is much like forecasting the weather was several years ago...it 
is notoriously unpredictable! Astronomers have studied increasing Leonids rates over 
the past few years. The Leonids’ parent comet P/Temple-Tuttle has returned to the 
Earth’s neighbourhood after an absence of 33 years. Astronomers have determined 
that the comet has left behind at least three main components that make up the Leonid 
dust stream. The first component is a weak activity that lasts for a few days centered 
on the peak date and consistently produces a dozen or so meteors per hour every year. 
This annual activity is the result of very old dust particles that have had time to spread 
around the entire orbit. In 1998, the Earth passed close to the intersection point of the 
comet’s orbit to our own orbit only 257 days after the comet itself flew by. As a result, 
a new fireball peak consisting almost entirely of larger pea- to marble-sized particles 
surprised many observers. For several hours, observers worldwide (at least where it 
was clear) reported major fireballs, some exceeding the brightness of the full Moon 
and leaving behind breathtaking trains visible for up to several minutes. Such large 
meteoroids tend to stay close behind the comet while the smaller dust particles are 
more prone to be dispersed further away by the solar wind and by the gravitational 
forces of the large planets. Although we did not see a storm in 1998, we were lucky 
enough to hit a string of these larger particles. Unfortunately for this year, it is quite 
unlikely that we will see a repeat of the great fireballs of 1998. In recent years 
however, astronomers have been carefully monitoring another component: a brief but 
strong peak of faint meteors close to the exact point of intersection between the Earth 
and the comet’s orbit. Should we get a storm, the faint meteor component would most 
likely be the one to produce it.

This year, we should expect to see the faint meteors in far greater numbers. For 
1999, the “storm” component is expected to peak near 02:00 UT on November 18th. 
This time favours observers in Europe, northern Africa and western Asia. From these 
locations, observers in their early morning hours will face head-on into the incoming 
meteors at their highest rates. By the time the radiant rises above the horizon for 
eastern Canada at about 11:00 p.m. EST on November 17th, the Leonids will probably
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be decreasing in rates as we see the “tail end” of the storm (don’t forget that meteor 
storms last for no more than one hour at their best). Although predicting the peak time 
of the Leonids is now fairly accurate, estimating their numbers is far more difficult. At 
their best, the Leonids could produce anywhere between a few hundred per hour up to 
many tens of thousands per hour! No one knows for sure. If the Leonids do explode 
into such a storm, and happens to do so just a bit later than expected, eastern Canada 
may catch some of the main action too! It would be advisable to begin observing at 
about 11:00 p.m. EST on the 17th to try to glimpse many of the long lasting “earth
grazing” meteors that will be skimming high in our atmosphere. If a true meteor storm 
develops near that time, at least one long-path Leonid should be visible in the sky at 
any moment! The gibbous Moon will cause some interference until it sets after 
midnight, but with such high meteor rates, you might just forget it is even there! When 
eastern Canada’s November 18th predawn hours finally turn us directly into the 
incoming Leonid meteors, you might still see up to a few meteors every minute. Even 
if you miss the peak by a few hours, the rates could outperform the August Perseids 
and December Geminids. So, a good “shower” is at least likely no matter where you 
are in the world.

Looking head-on into the incoming 
Leonid display of November 1966. Notice 
the two “dots” from meteors coming 
head-on towards the camera and defining 
the Leonids’ radiant (fortunately, they 
extinguished well before hitting the 
camera!). The original negative contains 
over 70 meteors! Photo by Dennis Milon 
shot on Kit Peak in Arizona; 3½ minutes, 
b&w film, 105mm f/3.5 lens.

Will 1999 be our last chance to witness a 
possible Leonid storm? Some astronomers 
don’t believe so. The Leonid meteor stream 
is probably far more complex than we think. 
A new theory pointing to the individual dust 
“ribbons” within the stream indicate that 
Earth will encounter the strongest meteor 
storms in the years 2001 and 2002 with 
North Americans finally having their turn at 
front row seats. However, keep in mind that 
nothing is absolutely certain. The Leonids 
have fooled astronomers before and may do 
so again!

A major meteor display is rare and every 
effort should be made to see it. Watching 
meteors is such a simple and very rewarding 
activity. You don’t need anything fancy to 
enjoy the show except your eyeballs. A 
reclining lawn chair, a warm sleeping bag 
and a hot drink will make the experience 
more enjoyable. Try to find a location as far 
from city lights as possible. Light pollution 
will wash out many of the fainter meteors.

If you can, try to concentrate your field 
of view in the eastern portion of the sky. Don’t expect to see any Leonids in the early 
evening as we will be facing the wrong way! When the radiant (located inside the
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sickle or “backwards question mark” pattern of the constellation Leo) gradually rises 
higher after midnight, meteors will begin appearing in all areas of the sky.

To simply sit back and enjoy the show is fine, but recording them for useful 
purposes is much more fun and rewarding. With just a basic knowledge of the 
constellations and star magnitudes, your meteor counts become very valuable pieces of 
scientific data. The International Meteor Organization collects reports from amateur 
astronomers worldwide for use with detailed global analysis. Such studies are 
necessary to further our understanding of meteoroids and comets which constitute an 
important part of our Solar System.

To learn how you can record and report your Leonid observations, please visit the 
North American Meteor Network (NAMN) web page. They have a complete guide 
available on-line that is intended to help you get started in no time, even if you are 
new to it all: web.infoave.net/~meteorobs.

The International Meteor Organization (the “clearing house” of worldwide data) 
also has a web site with more advanced information for visual, photographic, video 
and radio observers: www.imo.net.

For information relating specifically to the Leonids, I recommend having a look 
at Dr. Peter Jenniskens’ Leonid homepage, which includes several excellent links:
leonid.arc.nasa.gov.

Lastly, I have created my own meteor section on the OAOG web site. It 
provides information geared especially toward beginners and discusses 
observing and photographing meteors: members.home.net/observers- 
group/MeteorData.htm.

Whether you choose to carefully record all the meteors you see or simply enjoy 
nature’s fireworks with a bunch of friends, don’t miss the chance to witness the Lion’s 
mighty roar! If you’re very  lucky, this could very well be the celestial event of your 
lifetime! Good luck!

Library Update and a Sky Pub Order Rob McCallum
Ottawa Centre Librarian

Progress is being made on reinstating access to the library — we have reached an 
agreement with the Museum to relocate our books to the volunteer’s lounge behind the 
door on the left side of the stage. Our remaining problem is that our current cabinets 
are too large so we are looking to buy a smaller cabinet. I am scouring the used office 
furniture outlets and hope to latch onto one soon.

Does anyone want the old library cabinets? If you have a use for them, make us an 
offer. We’ll have to do something with them soon — by the new year — so please 
come forward.
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In response to some expressed interest, I’ll be placing another book order with Sky 
Publishing in early December (if you order through the Ottawa Centre, you get 20% to 
40% discounts). See me at meetings or call me at (613) 225-3167. Anyone who 
expressed an interest earlier this fall should contact me to ensure I have their order.

Also, a reminder that Sky and Telescope and Astronomy magazines are available 
at a discount through the club. Contact me as above.

Mercury Crosses the Sun Richard Taylor
Solar Coordinator

On Monday, November 15th, just a few minutes before 
sunset (see timetable below), we may have a brief glimpse of 
the tiny, dark silhouette of Mercury beginning to cross the 
north-eastern edge of the Sun. Sadly, solar observers in 
Ottawa are not that well placed for the transit. This is an 
unusual grazing transit — for observers in the Americas, 
Mercury’s disk will appear entirely on the Sun’s disk, but for 
most Australian observers, Mercury’s disk will never fully 
encroach onto the Sun’s disk. Careful timing of contacts, 
especially from locations in north-eastern Australia, could 
give very precise information about the polar diameter of the 
Sun.

We in Ottawa will have to be very lucky to see anything 
of this transit. November is not generally a good month for 
clear evenings, and our window of opportunity is narrow. To 
maximize your chances, choose a location with a high 
elevation and a clear view to the west. Even though the Sun 

will be low in the sky and may look dim and red, protect your eyes at all costs! You 
will have to use a telescope and a solar filter to be able to see Mercury; it will be only 
about 10 arc-seconds across (about the same size as some sunspots). Use a commercial 
solar filter over the front of the telescope, or simply project the image of the Sun onto 
a screen. Do not look through an unfiltered telescope, even for a moment.

If the weather looks good, I will probably set up my telescope on top of the highest 
“hill” in Ottawa: the Carlington Reservoir. (Directions: Turn off Merivale Road onto 
Caldwell Ave. at the lights just north of the Experimental Farm and the new “Central 
Park” development. Just after Caldwell bends right, take the next left turn onto the 
access road to the reservoir and the ball diamond.)

The table below gives the expected timing of the event for Ottawa. ‘External 
Ingress,’ or Contact I, is the moment at which Mercury’s silhouette first appears 
against the Sun’s disk. You should be watching the north-east limb of the Sun with 
fairly high magnification at the predicted time. ‘Internal Ingress,’ or Contact II, is the 
moment at which Mercury’s silhouette is completely on the Sun’s disk. Shortly after

Mid-1970s M ariner 
10 mosaic of Mercury
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this event, the Sun will slip completely below the horizon (unless you have a good 
ladder -Ed.) and we will not be able to see the third and fourth contacts when Mercury 
completes its transit. ‘Minimum Separation’ is the minimum angular distance between 
the centres of the solar and Mercurial disks.

November 15th, 1999 Transit Contacts for Ottawa

External Internal Minimum
Ingress Alt Ingress Alt Separation
hr:min:sec deg hr:min:sec deg arc-sec

16:10:59 EST 3° 16:22:21 EST 1° 959.13"

If you are interested in more information 
about this transit, the RASC Observer’s 
Handbook 1999 has a short article by Fred 
Espenak (of the Goddard/NASA Spaceflight 
Centre) starting on page 177. An updated 
version of this article is also available at 
sunearth.gsfc.nasa.gov/eclipse/OH/ 
transit99.html. As well, Sky and 

Mercury ‘occults’ the Sun Telescope magazine published a longer article 
(I always root for the underdog by John E Westfall in their November 1999

— Ed.) (photo by H.P. Arnold) issue. Good luck, everyone!

Cosmological Trivia
Last Month’s 
Messier Question

Paul DesRosiers answered this messy question as follows: “Messier was famous 
during his lifetime as a comet hunter and logged all these objects so that they 
wouldn't be confused with comets. Now, o f course, w e’re more interested in his 
'pesky’ objects than in the comets he found.”

Quite correct! Page 255 of your RASC Observer’s Handbook 1999 has the list, 
sorted by season, of the 110 Messier objects (or is that 109? — do read Alan Dyer’s 
article in the handbook). My thanks go out to Paul!

This Month’s 
Monopolist Question

If you believe you know the answer, call Microsoft’s marketing department and 
then email your newsletter editor at kupo@storm.ca or at (613) 841-1991. Grand 
Prize this month will be the red dwarf's tattered Windows 3.1 user manual.

What fa in t red dwarf is beginning to hear the 
hype about the release o f Windows 95?

Corner Franç ois Kupo

Why did Charles Messier compile his famous 
list o f  “fuzzy” objects in the sky?

November 1999 AstroNotes 7



The 1999 RASC 
Ottawa Centre 
Annual Dinner

with special guest 
Ivan Semeniuk

Friday,
November 12th

at the Masonic Centre
2140 Walkley Road 

between Harding & Halifax 
roads in Ottawa

Masonic Centre 
2140 Walkley Road



Smyth Rd.

Nat’l Museum 
of Sci & Tech

St. Laurent Blvd.

This is not an error in 
the map... 

who designed 
this area?!

St. Laurent Blvd.
Old Russell Rd.

Halifax Exit 11 0 - 
Walkley Rd.

St. Laurent Blvd. To Montreal...



Ottawa Centre Bulletin Board
Invitations

Let’s Go to the Texas Star Party Michael Wirths
For a while now the idea has been tossed around among a few of us as to a trip to 

the Texas Star Party this coming spring. I think it would be a blast to go as a group to 
this great granddaddy of star parties! With 5000 feet of elevation and 7+ magnitude 
skies with the McDonald Observatory nearby, it would be well worthwhile! There are 
accommodations there for groups and clubs but the reservations are done via a lottery 
system that will take place in early January. For those that may be interested here is 
the TSP website:

www.metronet.com/~tsp
If anyone has any suggestions as to the best and cheapest way to book a 

flight to Texas (between April 30th and May 7th) please let me know (email
mwirths@superaje.com).

Solar Eclipse Photographs
Ottawa Centre member Peter Manson and his family recently went to Germany to 

see the solar eclipse (and have a family vacation too). When they got back, Peter 
scanned some of the pictures they took plus some other interesting items from the trip 
and put together the following web page...do visit!

www3.sympatico.ca/pmanson/eclipse.htm 
Visit the RASC Webring

If you are an RASC member and maintain a personal web site, why not join your 
fellow members in our online community?

members.home.net/astroring 

Requests

Looking for a 4”
My name is Barry Matthews. Some of the older members of the Ottawa Centre 

will remember me. After a very long absence from viewing and astronomy in general, 
I am looking for a second-hand refractor: 4” and not an overly-long focal length. A 
mount is not required. I would also consider just an objective, as some will know I am 
quite capable of producing a working scope! I may be reached during the day at (613) 
994-5075 and evenings at (613) 829-5251 (this is an answering service), or via email
at b a rry ma t @com net.ca.
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Looking for a 6”
About 40 years ago I was a young RASC member and built a 6” reflector with my 

dad. Oh, I can remember those -30 degree nights in Edmonton as we both discovered 
the hidden beauties of the night skies. Now I have two kids and would like to introduce 
them to some of the wonders that I so much enjoyed. I am interested in purchasing a 
used 6” reflector (or something equivalent). Please contact me, Stuart G. Coupland, at 
home at (613) 725-3105.

Messier Scores
If you are keeping track of your Messier scores, send them in to AstroNotes and 

we’ll publish them. There’s nothing like friendly competition to force your eyeball to 
detect those fleeting photons from the Messier objects that have eluded you thus far.

Goods, Services, and Advertisements

For Sale
16” f/D 4.78 Pyrex Ceravolo mirror, 1.7 times better than diffraction limited, with 

interferogram. Call Paul Boltwood at (613) 836-6462, afternoons & evenings.

For Sale
6” f/4 Newtonian telescope. Optimized for photography (with 2.6” secondary), but 

makes a great visual RFT. Lumicon low profile helical focuser, 2” extension tube and 
2” -  1¼ ” adapter. Tube is Edmund Scientific red ABS, with metal castings for mirror 
cell and front stiffening ring. Lightweight tube ring assembly will directly fit Super 
Polaris and similar mounts. $450. Call Glenn LeDrew at (613) 721-6987, or e-mail 
g_ledrew@hotmail.com.

Opticks
Do you get a headache while using your favourite binoculars? Did you drop them 

in the water, and now you cannot see through them? Do you hear something rattle 
when you shake the binoculars?

If you can answer yes! to any of these questions, or have questions about 
binoculars, telescopes or any other optical instrument, call OPTICKS (Barry 
Matthews) at (613) 829-5251 for fast and reasonable repairs done locally.

For Sale
I have a Sirius Instruments CCD camera for sale. No computer required. All you 

need is a VCR (or a camcorder) and a monitor. Contains hardware comparable (and 
even better than) many desktop PCs. Manuals included. Please call Serge at (613) 834- 
0379.
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For Sale — 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 
two for $35.00. For more information, please give Harry Adams a call at 
(613) 584-4804 or email to adams@intranet.ca.

October Centre Meeting Franç ois Kupo
Gary Boyle, the Observers Group Chair, opened the October 1st Ottawa Centre 

meeting by speaking about the excellent picnic at the Meiers’ held the previous month. 
The audience joined Gary in applauding the gracious hosts of the annual picnic, and 
Gary thanked Doug Luoma for the Iridium flare countdown he had provided during 
the evening’s observations. He reminded folks of the upcoming swap meet that will be 
held during the last Centre meeting of the year on December 3rd. Gary spent the next 
twenty minutes or so fielding nominations for the Observers Group positions and 
Coordinators. The positions will be finalized during the November 5th meeting.

Paul Comision was up next with his installment of The Cutting Edge o f  
Astronomy. Paul spoke of neutrinos this evening, gleaning the material for his 
presentation from a long, technical article in the August 1999 issue of Scientific 
American. Paul discussed how the enigmatic neutrino, postulated in 1933 by Enrico 
Fermi and discovered in the 1950s, interacts weakly with matter (a neutrino would 
easily pass through a wall of solid lead one light-year in thickness with no 
interactions). Neutrinos come in three ‘flavours’: the electron neutrino, the muon 
neutrino and the tau neutrino. They were thought to be massless particles until a 
Japanese neutrino observatory detected electron neutrinos turning into the muon and 
tau varieties. Under the law s of quantum theory, neutrinos could only change from one 
variety to another if and only if they had mass. Why would this be significant? Well, 
neutrinos are extremely numerous throughout the universe (why, sixty billion pass 
through each square centimetre of your body each second). If they would have even the 
tiniest mass, they would outweigh all the stars in the universe and thus would affect 
cosmological theories about the structure of the universe and whether we were heading 
for a big crunch or a big freeze....

Paul spoke about the recent passing away of Fred Troyer, a man who first 
welcomed Paul to the RASC Toronto Centre in 1944. Fred was to the Toronto Centre 
as what Fred Lossing was to this Ottawa Centre, and he will be greatly missed. Our 
condolences go out to the family and friends of Fred Troyer.

Gary Susick was on stage describing a simple yet very accurate method of 
checking the focus of your telescope. You can build the tool yourself. It measures how 
the optical system of your telescope brings the light it gathers into focus before it
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strikes your eyeballs. The audience had many questions about the tool; as such, 
perhaps we can bring your the fine details of how to construct the tool in an upcoming 
issue of AstroNotes.

Pierre Martin, the Ottawa Centre Meteors Coordinator, was up next with a 
presentation on the upcoming Leonids meteor shower. He started, however, with an 
intriguing story about a fireball as bright as the Sun that exploded in June over New 
Zealand. Thousands had witnessed the event and heard its sonic boom. Its train was 
then visible from hundreds of square miles. No recovery had been made of any 
fragments; perhaps the ocean had been the area of impact. The chunk must have been 
the size of a railway locomotive; such events occur one or twice per century.

Pierre continued with an informative presentation on the Leonids. You can of 
course refer to his article on the same subject in this issue. Pierre spoke of the massive 
Leonid storm of 1833 and noted that this was the first time people noticed how the 
radiant of the meteors moved with the stars from east to west, and this is where 
meteors were first thought to have an astronomical origin and not a meteorological 
origin (the word meteorology actually signifies the study of weather and not meteors, 
but meteors were first thought to originate in the atmosphere and that is why the root 
of the word is from the word meteor).

Glenn LeDrew, the Ottawa Centre F.L.O. Telescope Training Coordinator and 
Comets Coordinator (and whom I hereby christen the unofficial Milky Way 
Coordinator), went on stage to speak about some Milky Way Galaxy research he had 
conducted using the Internet. He talked of the difficulties of finding illustrations of 
nebulae that obscure our views of the Milky Way; however, a 40 or 50 hour project of 
his last year charted the overall pattern which he showed to the audience. Glenn also 
discussed Gould’s Belt, a ring-like structure of bright, massive young stars.

Doug Luoma, the Ottawa Centre Satellite Chair, was on stage next with slides of 
Sun dogs and Starfest. His photos of Sun dogs were quite spectacular as Doug 
managed to blot out the Sun with a convenient nearby flagpole. The images captured 
two Sun dogs above the Sun, as well as to either side. In addition, an unexplained halo 
made an appearance. Doug was still searching for an explanation for the mysterious 
halo. He then showed us slides of Starfest at Mount Forest, Ontario, including 
photographs of telescopes, binocular mounts, the “Cow Scope,” and so on.

Last but certainly not least, the Ottawa Centre was proud to introduce the 
President of the Royal Astronomical Society of Canada, Randy Atwood. Randy was 
at the Ottawa Centre as part of his mandate to visit as many of the regional Centres 
across Canada as he could. His presentation this evening was about the Lunar Module 
of the Apollo Moon missions.

First, however, Randy was pleased to show his August 11th solar eclipse 
photographs for the first time to an audience. Snapped in France that fateful August, 
the photographs displayed beautiful prominences including a detached prominence 
floating lazily in space just above the eclipsed disk. The eclipse gods had smiled on
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Randy, for Paris had been suffering from cloudy skies that day, but a patch of blue sky 
had appeared just in time to let the eclipse through!

Randy’s main presentation was about the Lunar Module. He began by speaking in 
general about how the designers of the Apollo missions originally thought of a single 
ship for the entire mission; this was changed to a two-ship design with a lot of 
intervening docking maneuvers. The design of the Lunar Module was a process of 
shedding weight, from tossing out the seats of the astronauts down to shaving 
molecules off the vehicle. The legs of the LEM were constructed in Montreal and were 
designed to withstand a 10 foot per second drop.

Randy spoke of how the LEM would blast off of the Moon, a “miserable” instant 
(in the words of the engineers) when the ascent engine would ignite — dangerous 
because it was firing while still sitting on top of the lower stage that had allowed the 
LEM to descend to the Moon in the first place. There were 18 engines on the module: 
one main engine, two ascent engines and sixteen attitude control engines. The main 
engine was the first throttleable engine on a manned spaceflight. It had one backup -  
the ascent engine, which essentially meant an abort of the landing itself if it was used 
as such. If both failed, the astronauts would be doomed, so the ascent engine was made 
as simple as possible since the main engine was quite complex and could conceivably 
fail.

An interesting note was that the LEM was equipped with a computer (built by 
MIT) that had just 70 kilobytes of memory — even so, it could land on the Moon, but 
the astronauts would not let it take the glory of landing and so the pilots would land 
the module themselves!

The Apollo missions really excited Randy when he was young and of course still 
do to this very day! Our thanks to Randy for his intriguing presentation and we look 
forward to future visits from him.

Contacting Our Contributors
First, I’d like to thank Pierre Martin & Rock Mallin for submitting images for this 

issue on extremely short notice.

Second, some AstroNotes readers wish to communicate with the writers of the fine 
articles that appear in these pages. We now list the email addresses of our contributors:

Author____________ Email address______________________________

Pierre Martin p.martin@cyberus.ca
Rob McCallum mccallumro@rmoc.on.ca
Richard Taylor rptaylor@ncf.ca
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An AstroNotes Call for Submissions
Submissions are graciously accepted. Consider this newsletter as your open-line 

talk show broadcasting to well over 400 members in Canada and the United States.

Feel free to send in “Letters to the Editor” about any comments you have 
regarding the amazing field of astronomy, about articles you see within these pages, or 
send in any o f the following:

• “How-to” articles for members just getting their start in astronomy to read 
(and even “How-not-to” and “How-I-busted-it” and “How-much-that-mistake- 
cost-me” articles)

• Introductory articles about your favourite field of astronomy, from observing 
through binoculars to grinding your own mirror

• Your observation logs and reports and advice on how to write such logs

• Sketches and astrophotographs

Please include your phone number when submitting material. Your articles, 
sketches, logs, reports, photographs & Trivia Corner answers should be submitted by 
Monday, November 22nd, 1999 to make the December 1999 issue.

Next Meeting of the Ottawa Centre, RASC

The Yearly Annual Year-End Once-a-Year Swap Meet
The next meeting is also the Ottawa Centre’s annual swap meet. Swap tables will 

be set up so bring along the stuff that you just acquired at the RASC auction at the 
Meier picnic, and of course bring along a little extra pocket money in case you’re 
looking for something that will end up staring at you from one of the swap tables!

We look forward to seeing you at our next 
Ottawa Centre meeting at 8:00 p.m. on

Friday, December 3rd, 1999
It's the Annual Swap Meet!

The regular Centre meeting highlights to expect include:

• Paul Comision’s always-intriguing “Cutting Edge of Astronomy” presentation 
followed by two hours of talks, slides, and all things astronomical
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• The monthly lot of door prizes (usually donated by gracious members)

• Telescope loans (rent a scope -  $5 for the month; contact Lev at 521-8221) 
and access to the Ottawa Centre’s astronomy library

• After-meeting refreshments courtesy of Anne and Art Fraser while members 
mingle & catch up with each other for an hour or so

Closing AstroNote

Most discoveries are not accompanied by 
a shout of Eureka! but by "That can't be right..." *

Clear Skies

E X E C U T IV E  SECRETARY, R . A . S . C .  
1 3 6  DUPONT S T .
TORONTO ONT.
M5R 1V 2  4  C

Science fiction and science fact writer Isaac Asimov 
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