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, ( PresiOent's Final Messoge ) 
"I'll show them the stars, and the meaning of life 
They'll shut me away ... but I'll be all right" 
- Radiohead, "Subterranean Homesick Alien" 

"Life, what is it but a dream?" n 
- Lewis Carroll, Through the Looking Glass f-"j. 

The Grand Experiment that is the Universe is a 
source of endless fascination to those who observe it. Of 
course, it is axiomatic in science that the observer affects 
the experiment, as suggested by the Copenhagen 
Interpretation or the more extreme thought experiment 
known as Schrodinger's Cat. In fact, one can argue, as 
the Anthropic Principle does, that without an observer, 
there is no experiment. 

But on occasion, one must ask the 
reciprocal question: How does the experiment affect the 
observer? Well for starters, without a Universe it would 
be dam tough to survive. But beyond the basics, to the 
true observer of life, the Universe and everything, the act 
of observation itself fundamentally affects the way we 
think, feel and act. 

This theme was the undercurrent of the December 
meeting - which was itself something of an experiment -
when several of our talented (and brave) members 
presented their view of things outside the realm of hard 
science. The variety of poetic, musical, philosophical 
and artistic musings gave the audience much to consider. 
In our own way, each of us tried to interpret how the 
Grand Experiment affects us. 

This side trip off the beaten path of general 
meetings represented my swan song as President of the 
Edmonton Centre, RASe. So too, does this column, the 
last in the series by the current author. As I stumble into 
the cushy position of Past President - having for the third 

• straight assignment the unenviable task of succeeding the 
fabulous ShirLee Adamson - I look forward to removing 
my neck from the path of the ever-poised Deadline 
Guillotine which has been spared only by the forbearance 
of an understanding Editor. I will continue to write for 
Stardust, of course, but for the ftrst time in years am no 
longer obliged to grind out something "original" for each 

and every issue. In fact, my obligation to write now 
matches the reader 's (lack of) obligation to read, and on 
this more level playing field , I will happily produce 
occasional pieces of astronomical arcana or pseudo
philosophical ramblings. 

I look back over my term of office with a mixture 
of satisfaction for ajob reasonably well done tinged with 
regret that I couldn't do more or better. Overall , the 
satisfaction wins out, as I see an Edmonton Centre in 
great health. We have record membership, tremendous 
attendance at meetings, an active and growing group of 
observers, and an outstanding public education program 
with a newly active Light Pollution Committee. As I 
said in this space two years ago when taking on this job, 
''We've got a great Club here. My biggest challenge is to 
not screw it up." I think that at least this modest objective 
has been achieved. 

lowe more thanks than can reasonably fit here, so 
I will generalize. I have been blessed with a large and 
talented group of Council volunteers who have 
consistently put the interests of the Club ahead of any 
personal agendas. Thank you all for your contributions. 
And of course, thanks to the membership for putting up 
with my foibles, idiosyncrasies, and flaws of character, 
such as a tendency towards redundancy, late starts, long 
meetings, bad jokes, and not-infrequent loads of twaddle 
(see opening and closing paragraphs of this article), not 
to mention overlong and convoluted sentences. I hope 
you ' ve had as much fun as I have. 

Ultimately, it was my interest in astronomy, 
cosmology and related sciences that gave me the 
conftdence to tackle the daunting task of leading a group 
of the most intelligent, talented and diverse people that I 
have the pleasure to know. To paraphrase Kurt GOdel's 
Incompleteness Theorem, it is mathematically impossible 
to know all there is to know. So I guess I'm not alone. 
And Werner Heisenberg's Indeterminacy (Uncertainty) 
Principle suggests that it is impossible to know both where 
you stand and where you' re going. Like many of us, I 
suspect, I usually don 't have a particularly good fix on 
either. But when you realize that these are immutable 
rules of the Universe, they' re a lot easier to accept! 

Over to you, Paul. 

Clear skies! ! - Bruce McCurdy 
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November 23, 1998 COUNCIL MEETING: 
SUMMARY 

1. Astronomy Workshop: There were 42 attendees. The Club may have lost $30, pending final statements. 
Motion: To transfer $270 from the Casino (speakers fund) to the Workshop account. Carried. 

2. Casino Proposal - CCD Camera: The committee reported that this project is not practical at this time. 
Motion: To thank Mr. Bayrock for his generous offer, but the RASC Edmonton Centre declines at this 
time. Carried 

3. Bylaws Update: This item will be deferred to the new Council in January. 
4. Membership Secretary's Report: 

The current membership tally stands at 186 members. 
National Office will take over membership dues and subscriptions in March 1999 from UTP. 

5. Librarian's Report: 
1998 Purchases (Total = $164.31). 

6. Website Administrator's Report: 
Barry Nonay has added the book lists to the web site. 

7. Observing Site & Equipment Director's Report: 
The balance problem for the club 18" telescope has been resolved. 
Bob & Larry to evaluate a lunar filter needed for the Club 18" telescope. 

S. Observers' Group Report: 
Larry Wood reported that the finder and the ameichi prism have been sold. The 9x60 finder is still 
outstanding. And, a separate observers' group meeting has been proposed. 

9. Loaner Telescope Program Report: 
Ed Newcombe reported that all the telescopes have been located and problems with the record 
keeping sorted out. 
TheTelrad set aside for the Meade ETX is impractical. Other options to be investigated. 

10. Public Education Report: 
Bruce McCurdy indicated that several presentations are being organized. Volunteers needed. 

11. Stardust Report: 
The modem on the Stardust computer needs to be replaced. 

Motion: Accept Mike Hoskinson's offer of a swap. Mike has offered a 33.6K modem in exchange for the 
9x60 finder. Carried. 

12. Stardust Distribution Report: There have been problems in producing labels for Forest Littke. 
13. National Council Report: 

$20,000 has been allocated to automate the office in order to replace the services of UTP. 
National Secretary has resigned - the job is open to anyone interested. 
The deadline for annual reports, Counci1lists and Treasurer's reports is January 15, 1999. 
There are three new observation certificates. 
The retail price of the annual handbook is to be increased. 

14. Old Business: 
Mike Hoskinson discussed several options with respect to wheel chair access to the observation deck. 

- Terry R. Nonay, RASC Edmonton Centre Secretary 
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The 1997 ASP was my first star party, and I'll 
never forget it because it was there that I first learned 
how to use star charts. Gisele, Paul , and I loaded up the 
old Suburban after work on Friday and headed out to 
Caroline. We arrived about 9:30 PM and puIled up near 
the entrance, our headlights shining (no doubt) into the 
eyes of the observers who were already arrayed in the 
large cleared area. It took me a while to figure out which 
fuses to puIl to douse the lights , but soon we were driving 
past rows of happy observers, me leaning out the window 
so that I could see where I was going in the starlight. By 
the time we had the tent and scope set up, it was quite 
late. I hate Friday nights. I'm already worn out from a 
week of working, it took twice as long to get going and 
get out there as I'd hoped and frankly, I didn't know how 
to find anything in the sky anyway. So here I am: a billion 
stars in the sky and I can pick out only a handful of 
consteIlations. The first night I just enjoyed the blackness 
of the sky, the hard pinpoint steadiness of the stars and 
cruised through the constellations, reminding myself 
which was which and turning the scope to the few things 
I knew. 

Saturday it rained, and we decided to drive in to 
Red Deer for a hot lunch. On a whim, I took along my 
Sky Atlas 2000 (the field edition, white stars on loose 
black pages) and tried to figure it out. It takes some getting 
used to star charts. Few of the individual sheets have a 
whole constellation on them, and they are missing the 
stick drawings that are so helpful. Sky maps, but so sadly 
lacking in the real sky. The whole trip I spent switching 
between the index page and individual charts, trying to 
figure out how they fit together and how to look at the 
charts without getting lost. It 's all in the scale, and in the 
size of the stars. All of a sudden it clicked in my poor 
brain and I could see the constellations and know more 
or less, what I was looking at. 

Sunday afternoon it cleared, though many people 
had already left. Monday was a holiday, so we had 
planned to stay. We weren ' t sorry. Sunday night it was 
beautiful and clear. Although dew was heavy and my 
unheated, unprotected scope was soon useless , I had 
picked up a copy of the Binocular Challenge List that the 
Calgary Centre folks had put together. Armed with my 
now decipherable Sky Atlas, I set about finding as many 
as I could with my binoculars. It was great fun, and great 
practice star hopping from naked eye "big" stars to 
binocular-only "little" stars. Before it was lost to the mist, 
I observed several of the challenge objects with my scope. 
Lovely. In the course of 4 or 5 hours, I had more than the 
required number to earn the Binocular Challenge Pin, 
which I stiIl proudly wear on my observing hat. 

It's now over a year since my first star party. Since 
then I have not been out nearly as often as I'd like, but 
when I do get out to the dark site, I have confidence now 
that I can find anything in the Sky Atlas that is within 
range of my scope. I'm part way through the Messier list 
and the Finest NGC's, and hope to earn at least the Messier 
certificate within another year. Thinking about it, when 
I make that milestone, I'll not have near the feeling of 
accomplishment that I had after earning the Binocular 
Challenge pin at the Alberta Star Party. 

- Mike Hoskinson 

(Although this event is long past, there's good reason 
for the inclusion of an article of this caliber, anytime. 
This is who we are. This is what we do. And perhaps 
even, this is why we do. Thanks for the great reminder 
of our communal experience, Mike. - ed.) 
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A 
Final 
Report 
From Larry Larry ... 

Now that everyone is stuffed with Christmas cheer, we can carryon with the rest of the year. The millennium 
debate will be the main topic for this coming year with the Y2K problem not too far behind. Some members spent an 
evening out at a dark location, when the cloudy weather we often get this time of year, gave way to a few clear nights. 
The Geminid meteor shower received some attention but cloudy skies resulted in spotty reporting. It seemed that 
every time the sky cleared was also the night I happened to be scheduled to work, so I feel somewhat photon
deprived. 

Mike Hoskinson put the finishing touches on his portable 8" F/4.5 dobbie. He built it as a carry-on package 
with everything fitting in a 9"x l5"x 19" case. It's made of aluminum angle and plate, and assembles with a stand that 
puts the eyepiece at sitting eyeball height. It's strong, but heavy at nearly 20 kilos, a l.ittle heavy for a shoulder strap! 
He reports, "As it turns out, I probably would never have carried it on anyway, because I usually travel with a 
computer and I'd rather check a packed and padded scope, than a del.icate laptop." I'm sure the experience gained 
from building this scope, will go a long way toward Mike's knowledge in any future scope building ventures. 

On the evening of December I, Peter Smith and Owen Corns travelled out to Blackfoot and with hazy skies, 
were only able to observe a few brighter Messiers, notably M52. Perry Larsen was also out with the Club Astroscan. 

During the peak of the Geminid meteor shower, partly cloudy skies kept most observers from venturing out. A 
few people reported brief sightings, with the most complete report received from Rob Hughes in Vegreville. Rob's 
report for December 13/14: "We had some clear sky for a few hours out this way last night. Observers were Dave 
Humphries, Diana Spasiuk, and Rob Hughes. Dave was the main counter and colour commentator. I was concentrating 
mainly on getting some photographs. I might have nabbed one meteor as it passed by Orion. From 21 :45 to 23:05 
MST, Dave saw 39 Geminids and 17 non-Geminids. The highest 10-minute segment had 9 Geminids. Limiting 
magnitude started at 6.0 then slipped to approx. 3.0 by 22:55. Occasionally we'd see a minus 1.5 Geminid, but there 
were a lot of faint ones also. Cloud cover changed constantly, so we had to shift our l.ine of sight to adjust. None of 
us saw any colour in the meteors. Between 21 :45 and 21 :55, there were 8 non-Gerninids. Most were faint and short
l.ived. One travelled from left of Orion to the north. And another moved from west to east. I made one 10 minute 
count at 00:20 to 00:30 MST December 14. I saw 12 Geminids and one other meteor from the north. LMT was 4.5. 
I called it quits when thick clouds obscured all but about five stars." 

Rob reported on December 15: "Many people I talked with today, told me about meteors they had seen beginning 
on Friday December II, up until this morning. Some have seen some very bright, colourful fireballs. From the 
descriptions they gave me, the meteors appear to be Gerninids. One fireball was seen by four people driving west on 
Highway 16 near Hinton at about 21 :00 MST, Friday, December II , 1998." 
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An observers' group meeting is scheduled for January 7 in the classroom at the ESSe, so we should have 
something to report next month. 

As this is my last attempt at getting out the observers' report, I can't say I am too sorry. I don't mind doing my 
own notes as I am probably the only one to ever read them, but the newsletter articles require a bit more structure and 
cohesive thought, which you probably know is not one of my strong suits ... I thank you all for your patience and for 
the positive responses my articles received. Now, if this dam cloud would leave, I can get in some quality observing. 

- Larry Wood 

(As I once included within a personal observing report to you, La"y, here's my "two cents worth". It's been a 
privilege and also great fun, working with you in this capacity. I believe that our readers will miss your unique 

style and sense of humour. Thanks for being there for us over the last two years. -ed.) 
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Enroute Imaging's 

Quick<;ti-cch 
Software 

This past spring, I was visiting our Regina Office of Legal 
Surveys Division. I was there to install and upgrade the 
hardware and software on their computer systems. That's 
when I was introduced to Enroute Imaging's Quickstitch 
software. This software allows you to create wide-angle 
panoramic images of several photos. 

The criteria required by the software, is to overlap your 
photos 50% and to take all of the shots from one location. 
The maximum number of photos in width that you can 
stitch together, is six. (Quickstitch 360 resolves this 
problem.) From the demo within the application, an idea 
formed in my head to try stitching several Astrophotos 
together. I decided that I would take a series of 50mm 
shots of the Milky Way, when I was in Maui in July. 

I arrived in Maui on July 11 and enjoyed my vacation by 
windsurfing everyday, and visiting the summit of 
Haleakala on 5 separate nights. I was extremely fortunate 
this year that the weather was very clear and strangely 
calm, during the evening hours. Only on my second 
evening visit did I see the normal 15 to 20 knot winds, 
that I've come to expect at the summit. These conditions 
left me with almost ideal conditions in which to take my 
photographs. The 50mm photos that I was going to test 
the software with, were all taken on my third trip up to 
the summit on July 21 st. The first shot was taken at about 
11 :45 p.m. centered on Scorpio's Tail, with the 
constellations of Ara and Norm.a directly above the edge 
of the Summit's south crater wall. Each shot was a 5-
minute exposure on Ektachrome 200 Professional slide 
film using a Pentax Kl000 and f1.7 , 50mm lens stopped 
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to f2.0. I piggyback this camera on my Meade 2045 SCT 
telescope, and guided each photo using a 12mm reticled 
eyepiece. The last photograph (9th

) taken in this sequence, 
was centered on the Deneb region within Cygnus. I later 
had the film push processed 2 stops. The resulting images 
were extremely beautiful, and showed a myriad of stars, 
emission nebulae and dark lanes. 

The next step in the procedure to create a wide, panoramic 
shot of the Milky Way, was to scan each slide using an 
HP6100C scanner. I scanned each picture at 1200dpi 
and 2400dpi in full color. The resulting digital image 
was saved in a TIF image format. The older Quickstitch 
soft~are can only handle JPEG and BMP formats , 
therefore I had to use Photoshop v4.0 to convert and color 
correct my scanned images. I noticed that the first two 
photos of the southern Milky Way had a green cast to the 
background sky, that I wanted to eliminate as much as 
possible. This was due to shooting through more of 
Earth's atmosphere at these lower altitudes. My attempts 
at filtering out these problems will get better as I get more 
practice. I decided my first attempt at stitching would be 
to use the corrected digital images that I had scanned at 
l2oodpi. These files were each 500K in size. 

The stitching procedure with this software is extremely 
simple. All you have to do is drag and drop each file into 
the image manipulation area (a 6 by 6 slide area), and 



Above: 
A simulated "wide screen" view of this window on the Universe. 

This same image from the front cover of the issue, cropped and matted. 

arrange them in the proper sequence. The next decision 
is to determine the image projection you wish to use, 
perspective or cylindrical. In my case I used a cylindrical 
projection to avoid distorting the extreme ends of the 
panorama (a Bow Tie Effect). All it takes is pressing one 
button, and waiting for the result. I was pleasantly 
surprised and pleased with the final result, which is 
presented on the front cover of this month's Stardust. 

The software's algorithm did run into one difficult area. 
When I stitched my 8th and 9th images of the Cygnus region 
together, the resulting image was badly distorted. I suspect 
the multitude of Ernission Nebulae in the region confused 
the software, because the resulting image had 2 Veil 
Nebulae in it and the Delta region was badly squashed. 
This problem was later corrected by rotating my 9th image 

two degrees, cropping it square, and then stitching it to 
the 8th image. This just tells me I need to be careful how 
I take my photos, out in the field. 

One must also remember that the resulting images are 
still slightly distorted over their entire area. Here we are 
taking pictures of the Milky Way, which is a celestial 
projection, recording them onto a relatively flat film plane, 
and then trying to reconstruct them onto a cylindrical 
projection. Still, there are many opportunities for users 
to stitch photos together whether they are Terrestrial or 
Celestial in nature. My impression of this software is 
that it's a "must have" piece of software for anybody 
playing with digital images, or as Siskel & Ebert would 
say about the movies, I give this software: Two Thumbs 
Up! - Mike Noble 
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T.HHJVHS~ 
FOR 
THE 

INSIGHT 

1999 represents an anniversary for me. It 
represents the thirtieth year that I have been a member 
of the RASC. I have been associated with four 
different centres: Ottawa, Calgary, Saskatoon, and 
Edmonton. While each of these centres has served to 
enhance my knowledge of astronomy and my 
capabilities as an observer, none have served to give 
me the degree of appreciation of the RASC as a 
national organization, as has the past year. 

This past year I have been honoured to serve 
this centre as its Alternative National Council 
Representative. Because of my service in that position, 
I was able to attend two National Council meetings. 
One was in Toronto, and one was in Montreal. 
Because of my attendance at these two meetings, I 
have gained an appreciation of the RASC that would 
have not otherwise been possible. 

While anyone who has had the experience of 
having an article or book published, has some 
appreciation of the work involved by the editorial and 
publishing people, that knowledge tends to be minimal 
and incomplete. When the material is time sensitive, 
as is the Observers Handbook, the Journal, and the 
Calendar, the problems tend to multiply exponentially. 
When these tasks are undertaken by volunteers, most 
of whom have full time employment, often in areas 
far removed from astronomy, the task is daunting. 
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That it is done year after year and to a very high 
standard, and without pay, is a tribute not only to the 
individuals directly involved, but also to the 
organization as a whole. 

Because the Edmonton Centre is fortunately 
well off financially, we often fail to appreciate the 
difficulties which some of the other centres experience. 
Accordingly, we often also do not recognize the help 
that the National Office gives to these centres. An 
example of this is the assistance recently given to assist 
in the construction of an observatory by the Niagara 
Falls Centre. 

The National Office is increasingly involving 
the RASC in pure research. We are a partner in 
Canada's first astronomy satellite program, which will 
concentrate on the micro-variability and oscillation 
of stars. The visit and presentation by Canadian 
astronaut Bjarni Tryggvason to the last Council 
meeting, acknow ledged our role in the space program. 

Over the years that I have been associated with 
the RASC, I have gained a great appreciation of it 
and of the individuals who comprise it. However, it 
has only been during this past year as your Alternative 
National Council Representative, that I have truly 
gained an appreciation of the value and contribution 
which the National RASC provides to all of us. For 
this insight, I thank you. 

- Richard D. Vanderberg 



the other way around, and the Earth was at aphelion at 
this time of year? On January 3, 1999, the Earth was 
0.983280 AU away from the Sun. In exactly one month's 
time, Mercury will make its date for a superior conjunction 
with the Sun. From the date of our January meeting to 
the next one in February, Mercury will be closer than 12 
degrees from the Sun, making it impossible to observe in 
a night sky. If you were to observe it telescopically in the 
daytime, you would see its 5.3" disk shrink to 4.8" as it 
made its way around to the far side of the Sun. Venus on 
the other hand, is rising out of the Sun's glare into the 
evening sky, and should become visible later in January 
to early February. It is corning around from the far side 
of the Sun and will show a slightly gibbous, 10.86" disk. 
Shining brilliantly at magnitude -3.9, Venus is 1.536 AU 
distant at the end of January. 

Earth is slowly overtaking Mars in its orbit and by 
the end of January, it will be rising at 1:00 AM local 
time. At magnitude .5, Mars will show an 8.0" gibbous 
disk. It is 1.18 AU away and is worth observing as it 
goes from late spring in the northern hemisphere, to 
summer by the time of opposition in May. Mars' Northern 
Hemisphere is tilted toward us, and will be nearing the 

full 24.5 degrees. You will be able to see the already 
small North Polar Cap dwindle over the next few months. 
Syrtus Major will be readily visible, when faced toward 
us. 

Jupiter sets at 10:30 PM locally and by the next 
meeting, will be setting at 9:00 PM. It is shining at 
magnitude -2.3 and shows a 37" disk at a distance of 5.3 
AU. There is not a lot of time left in this observing 
window, as it will be getting low on the horizon in the 
next month. 

Saturn will fly high in the sky for the month of 
January, still in the "V" of Pisces. It sets at 1 :44 AM, 
and shines at magnitude 1.7 from a lofty 9.11 AU distance. 
The telescope will show an 18" disk, a flock of moons, 
and those wondrous rings. It never fails to impress me as 
to how strongly Saturn effects those first time viewers. I 
recently showed my neighbour a view of Jupiter, and then 
Saturn. He was impressed by Jupiter and thought it was 
really interesting to see its moons, but when I showed 
him Saturn, he was thrilled, bubbling forth with all kinds 
of first impressions. He then had to jump over the fence 
to get his wife and their visitors, to see it too. Much later 
that night I managed to get in from the cold, enjoying the 
satisfaction of sharing a new sky with a few friends . 

- Murray Paulson 
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New Books 
For those of you who missed the December meeting, we 
have two new books donated by Chapters Bookstore as a 
reward for Richard, David and Bruce's presentation there: 
The Whole Shebang by Timothy Ferris, 1997, recently 
reviewed in Astronomy magazine (probably Sky and 
Telescope magazine) and on page 15 of this issue of 
Stardust! And for the history buffs, Astronomy Before 
the Telescope, edited by Christopher Walker, 1996. 

Calling All Arm Chairs 
At the December meeting, we called for volunteer book 
reviewers (and got a couple of great responses). From 
time to time, Cambridge University Press will send books 
to our Editor. The idea is that one of our members reads 
the book and reviews it in Stardust, and then it's donated 
to the Centre library. (See Richard Vanderberg's review 
of Einstein's Mirror on page 14.) We would like to open 
the review process to members whom we may have been 
overlooking. What we are looking for are people who 
enjoy reading astronomy-related books, don 't mind 
writing a review, and have the time to do it. You need 
not be an active observer: most of the books we get are 
not about telescope making or observing. If the idea 
appeals to you and you have the time to do it, contact our 
Stardust Editor, Harris Christian. 

Sky Publishing Discount 
Also mentioned at the December meeting, Harris 
discovered that the Ottawa Centre is getting substantial 
discounts from Sky Publishing. The way it works is that 
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Sky Publishing offers a 20% discount on books published 
by others, and a 40% discount on their own books, to 
groups that qualify. For us, the discount would apply to 
books that we are buying for the Centre library and to 
books for individual members that are included with the 
library order. What we would probably do, if people were 
interested, is take members' orders on an ongoing basis 
and then send in a big order maybe twice a year. I hope 
to have an arrangement set up with Sky by the time you 
read this. If there are books that you know you want and 
you can wait for them, see if they are available through 
Sky Publishing. We'll start a list. 

Guide to Past Issues 
During the past year, we have attempted to select a topic 
each month and advise the Centre what our library has 
on it, through Stardust. For your reference, I'm including 
a guide to the Stardust topics for 1998. 

Star Charts and Observing Aids - January 
Astrophotography - February 
Telescope Selection - March 
Books for Beginners - May 

The Sun - June 
The Webb Society Deep-Sky Observer's Handbook

October 
The Morning After - December 

I'll also leave a list of titles with a brief description of 
each book, within each topic area in the library. 

Gone 
Finally, we seem to be missing the video Telescope 
Building with John Dobson. If someone was unable to 
sign it out during the library chaos at a meeting, would 
they please return it? Others would like to use it. 
Thanks in advance. 

- Sharon Tansey 



The term "blue moon" is nowadays commonly 
accepted to mean a second full moon in the same calendar 
month. This technical definition of the term is apparently 
folklore from Maine, recently widely popularized by a 
question in the board game ''Trivial Pursuit" (Genus II 
Edition). 

Blue moons are not as uncommon as the old saying 
suggests, but are periodic with a couple of interesting twists. 
Because the lunar (synodic) month is on average -29.53 
days compared to an average calendar month of -30.44, it 
follows that the lunar phases move up roughly a day each 
month and will double up one month in roughly 33. This 
can be illustrated by considering the Metonic cycle, well 
known to eclipse-chasers, in which lunar phases repeat 
themselves to a high degree of similarity every 19 years. In 
those 228 calendar months, there are almost exactly 235 
lunations. It follows that there should be seven blue moons 
every 19 years. (This same cycle is manifest in the Jewish 
calendar, which is strictly lunar but which inserts seven "leap 
months" every 19 years to retain relevance to the seasons.) 

In the Gregorian calendar, however, we have the 
anomaly known as February, which in either of its states (28 
or 29 days) is actually shorter than a synodic month. 
Therefore, it is possible for February to have no full moon. 
Standardized to Universal Time, this happens 12 times in 
the three centuries between 1800-2100, and when it does, 
there are always months with blue moons both shortly before 
and after. 

Such is the case in 1999, where the first three months 
of the year contain two, zero, and two full moons respectively. 
This case of a "double blue moon" is relatively rare, having 
occurred previously this century in 1915, 1933-34, and 1961. 
Unbelievably - but not surprisingly - I found an Internet site 
with a list of calendrical double blue moons from 1600-9999, 
an 8400 year period that showed 331 such cases, an average 
of about four per century. In about 85% of these, the blue 
moons occur in January and March, as is the case in 1999. 

Roughly 10% of the time, the doubles can occur in a 
January-April configuration (e.g. 1961), since in a non-leap 
year February and March combined contain 59 days, or 
slightly less than two lunations. Still more rare is a January
May pair: the complex lunar orbit yields synodic months 
ranging from 29 days 6 hours to 29 days 20 hours (the 
commonly accepted 29.53 is simply an average), and since 
these longer lunations occur in clumps, it is possible for three 
successive months to exceed the 89 days that comprises 
February-April in a non-leap year. January-May doubles 
occur, on average, once in about 500 years. 

Since the Website confined itself to doubles within a 
calendar year, it didn ' t consider the other possibility of 
December-March doubles, which should be about as likely 
as the January-April and January-May pairs combined. The 
last such pair occurred in 1933 December and 1934 March, 
and the next will not happen until 2066-67, 133 years (7 
times 19) later. 

Doubles also occur in leap years but are predictably 
less common. Some 9% of all doubles occur in bissextile 
years, and all must conform to a January-March distribution. 
More often, leap years are missed in a given sequence, which 
resumes 38, 57 or even 76 years (a Callippic cycle) later. 
Consider the current sequence: 1771, 1790, 1809, 1847, 
1866, 1885, 1961, 1999,2018,2037, 2094,2113. The 
last of these is the extremely rare January-May pair after 
which the cycle peters out. A given sequence can run for 
between 17 and 31 Metonic cycles (323-589 years). At any 
given time there can be two, but no more, Metonic cycles 
overlapping in this context. 

My research yielded one more interesting factoid: I 
was born in a "blue month" (1955 October). The apparent 
astrological implications: an interest in the Moon, calendars, 
and utterly useless mathematical pursuits. 

- Bruce McCurdy 

References: Jean Meeus: "Months with Five Lunar Phases" (Mathematical Astronomy MorseLs, Willmann-Bell 1997) 
Jean Meeus: "Phases of the Moon 1951-2050" (Astronomical Tables ofthe Sun. Moon and Planets, Willmann -Bell 1983) 
David Harper and Lynne Marie Stockman: "Double Blue Moons" (http://www.obliquity.comlastrolbluemoon.html) 
Philip Hiscock: "Folklore of the Blue Moon " - Memorial University of Newfoundland Folklore & Language Archive 
(http://www.griffithobs.orgIIPSBlueMoon.html) (Thanks, Russ!) 
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EINSTEIN'S 
MIRROR 

Tony Hey and Patrick Walters 
Cambridge University Press, 1997 

Books about Albert Einstein and relativity are 
important. There are numerous books on these topics 
to choose from. From the perspective of an amateur 
astronomer, most of the works available have one or 
two flaws. Some of them are so far advanced and 
technical that we do not have sufficient training in 
either math or physics to profit from them. Others 
are written at such an elementary level that we do not 
learn anything from them. 

Einstein's Mirror by Hey and Waiters, avoids 
both of these weaknesses. It is ideally suited to the 
level of most amateur astronomers. It is not an 
elementary book. But, neither is it so advanced that 
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the reader gives up in total frustration. It has found a 
happy and valuable middle ground. As such, it 
represents a valuable contribution to the literature, 
and can certainly warrant a place on any amateur 
astronomer's bookshelf. 

Einstein s Mirror has a number of features that 
make it a valuable addition to one's own library or to 
the library of an RASC Centre. First, it places Einstein 
and his work in a context. That context covers the 
work of earlier theoreticians such as Kepler and 
Newton, and also in the context of his contemporaries 
such as Bohr, Heisenberg, and Born. This provides a 
necessary framework to understand and evaluate 
Einstein's contributions. 

Secondly, many diagrams and illustrations 
improve the well-written text. They do an excellent 
job of further clarifying concepts that a reader may 
find somewhat difficult to fully understand from only 
reading the text. 

Lastly, the book contains numerous 
photographs of the individuals discussed in the text. 
This provides a valuable addition to the text. It serves 
to help the reader appreciate the fact which is all too 
frequently forgotten, that these individuals were real 
people, warts and all. They were not gods or semi
gods. 

The authors of Einstein s Mirror do not confine 
themselves entirely to the world of the theoretical. The 
last chapter deals with Relativity and Science Fiction. 
In that chapter, many of the ideas of the best science 
fiction writers, both past and present are discussed. 
Since most amateur astronomers I know are also 
readers of science fiction, this provides an interesting 
conclusion to an excellent book. 

Readers who desire a thorough, non
mathematical understanding of relativity and of 
Einstein's contribution, will have to look long and hard 
to find a better, more comprehensive book than 
Einstein s Mirror by Tony Hey and Patrick Walters. 

- Richard D. Vanderberg 



THE 
WHOLE 

SHEBANG 
A STATE-OF-THE-UNIVERSE (S) 

REPORT 
Timothy Ferris 

Touchstone, 1997 

During the last few years, several of us have 
given slide and lecture presentations at different 
Chapters Bookstores in Edmonton. One of the benefits 
of this, in addition to public relations and education, 
is that the Edmonton Centre is given free books. This 
past November, Bruce McCurdy, David Prud'homme 
and myself, gave such a presentation at the new 
Chapters in West Edmonton Mall. One of the books 
that we selected was The Whole Shebang by Timothy 
Ferris. 

Timothy Ferris is well known to many readers 
as the author of such books as The Red Limit, Coming 
of Age In The Milky Way, and the excellent book of 
photographs, Galaxies. In The Whole Shebang, Ferris 
has set a large goal for himself. It is " .. . to summarize 
the picture of the universe that science has adduced 
as the second millennium AD draws to a close, and to 
forecast an exciting if unsettling new picture that may 
emerge in the near future." 

In spite of the comprehensiveness of the book, 
it accomplishes something even more difficult. It is 
comprehensible. The unifying thread of the book is 
cosmology. With that thread, Ferris explains the 
current knowledge of astronomy. He is careful to 
distinguish between what is known with a high degree 
of certainty, and speculation. He is not adverse to 
speculating about some of the weird and highly 
unusual possibilities that may exist in the field of 
cosmology. 

One of the features of Ferris ' writing is that he 
has a sense of humour. Humour is a definitive asset 
in assisting a reader to fully comprehend and 
appreciate, some of the strange and puzzling 
possibilities that may exist. Can one really visualize 
the various shapes that a universe of four or more 
dimensions may have? Even if we can't, Ferris helps 
us to appreciate and understand such phenomena. 

Astronomy is a vast and expanding field of 
knowledge. That expansion will undoubtedly continue 
if not accelerate, in the coming years. It is therefore a 
necessity for us, as amateur astronomers, to have at 
least a general understanding of the state of knowledge 
today, and of the possible developments tomorrow. 
Reading The Whole Shebang by Timothy Ferris, will 
go a long way toward achieving that goal. 

- Richard D. Vanderberg 
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