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In T h ra ll to  th e  H eavens
by Tim Cole, Editor

By the time you read this, you’ll know if we got to observe the transit of Venus 
from Ottawa. According to the Observer's Handbook, there’s a 50-50 chance of 
cloudy conditions in June. But we’ll have to take our chances. No rain checks 
for this show!
Of course, it’s only a question of local convenience. Someone will get a great 
view of the transit, and we’ll have videos and photos posted on the Internet 
before the morning is out. Around the world, a lot of astronomy enthusiasts are 
going to see a rare event, and a lot will be disappointed. But we’ll all have 
notes and pictures to share. If we end up clouded out in Ottawa, it’ll be a shame 
for us, but really not a big deal. (That’s what I’m telling myself, anyway!)
A rather obscure celestial event takes place on the date of our June meeting. 
Pluto will be at opposition, an event even rarer than a Venus transit. It’s not a 
big deal for astronomers, but it does remind us that time is running out. If the 
New Horizons mission to Pluto is axed, we could find that Pluto’s atmosphere 
freezes out before we can study it. Unlike the transit of Venus, if we miss it, 
everyone misses it. That’s it for another ten generations, ladies and gentlemen.
Things get a bit more critical for launch windows. Under tremendous public 
pressure, NASA has had to rethink it’s decision to abandon servicing missions 
for the Hubble Space Telescope. But we’ve lost enough faith in the Shuttle that 
no servicing mission will fly unless another spacecraft is ready to fly a rescue 
mission. If HST’s gyroscopes fail prematurely and it loses attitude control, 
before the launch windows open, there’s not much we’ll be able to do.
And sometimes, celestial mechanics drives the turning points of history. I’m 
writing this on the 60th anniversary of D-Day, a date set in part by the Moon’s 
orbital position. The entire strategic plan was keyed to the tides at Normandy. 
Fortunately, General Eisenhower had the wisdom to realize that despite the 
staggering military power of the Allied forces, even they had to bow before the 
vagaries of the heavens.

C o ver Im age: W an in g  V e n u s at 2% P h a se
Photo Courtesy the SMARTscope Team
This image of Venus was made at Pett Observatory on 30 May 2004 while 
testing our preparations for observing the transit of Venus. Equipment: 16" 
Meade SCT, Apogee AP7p CCD camera, dual DFM filter wheels.
Exposure: 50 mSec with stacked photographic Green filter and photometric 
Red filter to simulate a deep neutral density filter.

AstroNotes June 2004 3



T h e  Ten M in u te  M o o n :
Craters Meton and Pitatus
by Brian McCullough, Lunar Observing Co-coordinator

Wordplays are the curse of my life. I can’t help myself. The instant I discovered 
a large crater named “Pitatus” gracing the south shore of Mare Nubium, I 
immediately went in search of a crater to complete a half-baked thought in my 
overactive imagination — a crater that just might have been named after, say, a 
Dutch astronomer named Meeht.
Well... no luck with the Dutch connection, but I did find a crater named Meton! 
Perfect. Time to get down to some “meat & potatoes” lunar observing!
Craters Meton and Pitatus are a wonderful study in contrasts. Both are 
categorized as flooded walled plains — that is, craters greater than about 70 km 
in diameter that have been flooded with lava or ejecta — but they present 
wildly different views to an earthbound observer, especially under drastically 
different lunar lighting conditions. So let’s get started.
Not far from the north pole of the Moon 
lies a 122-km system of interconnected 
flooded craters known as Meton (73.8°
N, 19.2 ° E; Rükl charts 4, 5). Named 
after a 5th century Greek astronomer/ 
mathematician, Meton is among the 
oldest craters on the Moon, predating the 
giant Mare Imbrium impact of 3.8 billion 
years ago. The crater and its sisters are 
filled with ejecta from that impact.
From Earth, the crater along with its 
large constituents Meton C and D 
appears to be much longer east to west 
than it does from north to south. But this is only because of its position so close 
to the northern limb of the Moon. Spacecraft images show a rounder Meton that 
is much more equally proportioned. When I observed and sketched Meton at 
first quarter on March 28, that sector of the Moon was librated slightly away, 
making the already low viewing angle even more oblique.
My impression of this giant crater system was that of a highly elongated lake of 
light-colored lava, with a river of darker floor material winding across what I 
took to be the missing northern rim of Meton C. The stereoscopic effect of the 
binocular eyepiece adapter on my C11 telescope made it seem as if I were right 
there, somehow transported across the 400,000 km void separating me from the 
Moon. It was a stunning view, and the hint of some very interesting highland

Sketch by Brian McCullough

Crater Meton
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features out of the frame to the west held promise for good sketching 
opportunities in the future.
One week later and more than 
2,500 kilometres to the 
southwest, the 97-km crater 
Pitatus (29.8° S, 13.5° W; Rükl 
chart 54) was swimming in 
and out of focus in the C11.
The seeing was a 
disappointing 2/10 and the 
Moon was full, so there would 
be no showstopping shadow 
relief this night. Instead, a 
shimmering, bewitching view 
of an ancient lunar crater 
presented itself for inspection 
during the moments when the 
turbulence was least Crater Pitatus
disruptive. Under the full
illumination, I discovered a fascinating variety of tonal qualities across the 
floor of Pitatus that I am certain would have impressed Pietro Pitati himself, the 
16th century Italian mathematician and astronomer after whom Pitatus is named.
Crater Pitatus, with its pulverized, two-kilometre-high walls, is located on the 
southern shore of Mare Nubium, the 700-km-wide Sea of Clouds. The impact 
basin underlying the 500-metre-deep lava plain of Mare Nubium is one of the 
oldest on the Moon, dating back 4.2 billion years. Lava-filled Pitatus and a 
companion crater Hesiodus (43 km) adjoining it to the west appear to be 
battered relics of that ancient past.
Under the flat lighting, both craters showed a remarkable patchwork of subtle 
tonal differences. The darkest areas were found in Pitatus in a line cutting 
north-south along the western side of Pitatus’ off-centre peak, and in a thick 
band across its southern floor. A broad ray from Tycho 250 km to the south 
passes not too far to the west of these craters in very dramatic fashion, like 
some kind of grand avenue. The overall effect of this strangely lit moonscape 
is, oddly, that of a thriving civilization. I wanted to get down there and 
investigate.
A neat little surprise was waiting for me, however. While examining the small 
crater Hesiodus A (14½ km) at higher magnification, I noticed that it looked 
like a doughnut! In his wonderful book, The Modern Moon: A Personal View, 
Sky and Telescope lunar columnist Charles Wood writes that the inner

Sketch by Brian McCullough
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doughnuts of this and other similarly concentric craters are almost certainly the 
result of volcanic extrusion or annular intrusion, and not the result of a direct 
secondary hits in the centre of an existing crater.
Well, all I can say is...if there are doughnuts on the Moon, there’s just got to be 
a Timmy’s there! And that’s all the civilization I need.
Happy Moongazing!

Where are Craters Meton and Pitatus?
These entries are from Antonio Cidadão’s “Moon Light” interactive atlas. His 
lunar and planetary observing web site is at http://www.astrosurf.com/cidadao/.

Illustration Copyright© António J. Cidadão
Photo and Locator Chart for Crater Meton

Illustration Copyright© António J. Cidadão
Photo and Locator Chart for Crater Pitatus

Ottawa Centre lunar co-ordinators Lee Macdonald and Brian McCullough are interested 
in receiving reports of lunar observations by other Centre members.
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F it t in g  o u t S M A R T sc o p e  fo r  th e  V e n u s T ra n s it
by Chris Teron, Mike Earl, and Tim Cole

Early in the planning stages, the idea of solar observing with SMARTscope was 
flatly rejected. It’s too risky to remotely operate a solar filter on an unattended 
telescope and we do not want to take the observatory off line from normal 
observing. But for every rule, there’s an exception, and the transit of Venus is 
too big an event to pass up.
Mike Earl and Tim Cole decided to develop a plan and hit an immediate snag. 
The filtered sun is too bright for our sensitive CCD camera and the images 
would be badly overexposed, even at the shortest exposure of 20 milliseconds. 
Since solar filters block out 99.9999% of the light, common sense suggests that 
adding a second filter would eliminate virtually all the light and leave a black 
image.
Wrong, discovered Mike Earl, who wouldn’t accept common sense and take no 
for an answer.
Mike calculated that one layer of Baader film reduces the light transmission by 
the equivalent of 12.5 magnitudes. Since the sun is magnitude -27, two layers 
of film reduce it to magnitude -2, nicely in the range of a CCD camera.
To test his theory, Mike took some images of a projection light bulb through a 
3" telescope with one layer of Baader film and compared the results to the 
brightness to the sun. After a few more calculations, he found that he should be 
able to image the light bulb with an 8" telescope and two layers of film. A quick 
test produced an image of the filaments of the light bulb.
With a plan now in place, it was time to test it out for real. Mike, Tim and Chris 
Teron met at the Pett Observatory and checked that there were no obstructions 
in the eastern horizon that would 
prevent viewing of the rising sun on 
June 8. Ideas of taking a chain saw to 
any offending trees were mentioned, but 
proved unnecessary.
The SMARTscope telescope is a 16"
SCT, so an off-axis filter was attractive.
Not only would that design reduce the 
amount of incoming light, it would 
economize on Baader film. Tim and 
Chris built a plywood shield to fit 
securely over the front of the telescope,
and cut out a 5-½" hole, the largest circular hole that could fit between the 
central obstruction and the outer edge of the telescope. Two small pieces of

Photo Courtesy Tim Cole
SMARTscope's rugged solar filter
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Baader film were added and secured with a plywood cap. We were taking no 
chances that this makeshift solar filter could fall off and expose the telescope 
and CCD camera to focussed sunlight.

SOHO images showed sunspots visible in 
an area near the limb. We pointed the 
telescope to that part of the sun, took our 
first test image, and voila — sunspots! 
The toughest problem had been solved.
The SMARTscope telescope has a field of 
view of 10.4 x 10.4 arc minutes, which 
allows it to image only about a third of 
the sun. So, we simulated the transit, and 
found that we could easily aim the 
telescope so that Venus and one part of 
the solar limb would always be in the 
field from dawn until egress. Our plan 
looks good!

During the transit event, Mike plans to be at the Pett Observatory ensuring that 
everything works well. Tim and Chris plan to be at the Science and Technology 
Museum to operate the telescope remotely and show the real-time images to 
members of the public who come to observe the event. Tim is trying to sacrifice 
the appropriate number of chickens to the sun gods to ensure clear skies, so we 
think we have everything ready to go.
It’s too bad that the event takes place after AstroNotes goes to print, so you 
already know how it all worked out. We’re still crossing our fingers.

Photo Courtesy SMARTscope Team

Sunspots, imaged with SMARTscope

Far-O ut Ideas
by Patrick L. Barry, NASA/JPL
Ever had a great idea for a new spacecraft propulsion system, or for a new kind 
of Mars rover? Have you ever wondered how such “dinner napkin sketches” 
evolve into real hardware flying real missions out in the cold blackness of 
space?
The road to reality for each idea is a unique story, but NASA has defined some 
common steps and stages that all fledgling space technologies must go through 
as they’re nursed from infancy to ignition and liftoff.
Suppose, for example, that you’ve thought of a new way to shield astronauts
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from harmful radiation during long space missions. In the first stage, you would 
simply “flesh out” the idea: Write it down, check the physics, and do some 
quick experiments to test your assumptions.
If the idea still looks good, the next step is to build a “proof of concept.” This is 
the “science fair project” stage, where you put together a nifty demonstration 
on a low budget-just to show that the idea can work.
For your radiation-shielding idea, for example, you might show how a Geiger 
counter inside a miniature mock-up doesn’t start clicking when some 
radioactive cobalt-60 is held nearby. The shielding really works!
Once that hurdle is cleared, development shifts into a higher gear. In this stage, 
explains Dr. Christopher Stevens of JPL, the challenge isn’t just making it 
work, but making it work in space.
“Some conditions of space flight cannot be adequately simulated here on 
Earth,” Stevens says. Cobalt-60 doesn’t truly mimic the diverse mixture of 
radiation in space, for example, and the true microgravity of orbit is needed to 
test some technologies, such as the delicate unfolding of a vast, gossamer solar 
sail. Other technologies, such as artificial intelligence control systems, must be 
flight tested just because they’re so radically new that mission commanders 
won’t trust them based solely on lab tests.
Stevens is the manager of NASA’s New Millennium Program (NMP), which 
does this sort of testing: Sending things to space and seeing if they work. In 
recent years the NMP has tested ion engines and autonomous navigation on the 
Deep Space 1 spacecraft, a new “hyperspectral” imager on the Earth Observing 
1 satellite, and dozens of other “high risk” technologies.
Thanks to the NMP, lots of dinner napkin sketches have become real, and 
they’re heading for space. You can learn more at the NMP website, 
nmp.nasa.gov/.

Illustration courtesy NASA/JPL

This is just one idea of how a 
solar sail could be used to power 
an interstellar probe. A solar sail 
is one possible type of new  
technology that NASA's New 
Millennium Program would test 
in space before it would be 
risked on a scientific mission.

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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O tta w a  C entre  B u lle t in  B o ard
For Sale: Binoculars and Mount
Fujinon 10x70 FMT-SX binoculars and mount Field: 5 deg 18 min, completely 
flat edge to edge.Weight: approx. 5 lbs Fully multi coated optics, waterproof, 
nitrogen filled.
These are “premium” binos, in excellent condition. They come with front lens 
covers, neck strap, carrying case, cleaning cloth and instruction booklet. I’m 
selling them with a tripod and parallelogram bino mount made by late Ottawa 
centre member Max Stewart.
The tripod is a wood and aluminum surveyor’s tripod bought from goverment 
surplus. Needs paint, but otherwise ok. Has extendable legs, ground spikes, and 
tool kit including a bubble level.
Package for $700 or best offer. Will sell separately as well. Contact John 
Douglas at (613) 834-6487.

For Sale: Motor Drive
Clock drive (i.e. RA axis motor drive only) for EQ4/EQ5 equatorial mount. 
Includes hand paddle controller and battery case.
Asking $90
Contact Greg Inglis at (613) 837-7192 or ginglis@sympatico.ca

For Sale: Astronomy Kit-bag Cleanup 
This month — all asking prices reduced!

• Pentax ME-F 35mm SLR body — manual shutter operation $90
•Olympus OM-1 astrophotography kit — the gold standard for film-based 
astrophotography!

• Olympus OM-1 35mm SLR camera (with Zuiko 50mm f/1.8 lens)All 
manual, mirror lockup to cut vibration, interchangable focus screen $300
• Beattie Intenscreen focus screen for OM-1 (#4, plain) for brighter images 
and easier focussing $ 40
• Olympus OM T-mount adapter $ 10
• Stellar Technologies Stiletto IV Ronchi focus with OM-1 adapter and 
15mm Plossl eyepiece. Focus your telescope precisely by nulling the line 
patterns of a Ronchi grating. $ 120

• Package: OM-1, Itenscreen, T-mount adapter, Stiletto IV: $440 ($40 off, no 
haggling!)
• Celestron radial guider $ 50
• JMI NGC-MAX digital setting circles computer unit (without encoders.You
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can add an encoder kit from JMI, or use standard US-Digital model S-2 optical 
encoders.) $180
All prices negotiable. Contact Tim Cole at TimCole@rogers.com 
For Sale: SkyWatcher 130mm f/7 Newtonian Telescope
Assembled but never used. Purchased for $350. Can now be purchased new for 
$300. Asking $225 or best offer.
This telescope has retractable wooden legs (tripod) rather than aluminum.For 
detailed specifications visit: http://www.skywatchertelescope.net/1309EQ2.html
For inquiries — please call at 726-7317. You can ask for Cheryl or Margaret. 

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 
spacerocks@rogers. com.

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 ( w w w .s t a r l i g h t - t h e a t r e .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 o f 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

AstroNotes June 2004 11

mailto:TwtCole@rogers.com
http://www.skywatchertelescope.net/l309EQ2.html
mailto:slt@starlight-theatre.ca


Next RASC Ottawa Centre Meetings

Canada Science and Technology Museum
8:00 PM Friday 02 July 2004 
8:00 PM Friday 06 August 2004

The Ottawa Centre warmly thanks the Chapters 
Bookstores of the Ottawa area for their generous 
donations of astronomy-related books for our 
meeting door prizes.

Clear Skies!
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