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EVENT HORIZONS

Dec. 1 O bservers’ Group M eeting -  100 Sussex Drive, 8:00 pm. There
will be a swap table starting at 7:00. Bring out your old 
astronomical/other junk for sale or trade!

Dec. 20 Centre M eeting: Film Night -  National Museum of Science and
Technology. Note this is a Wednesday night due to auditorium 
availability.

Dec. 29/30 IRO Star Party. Come on out for the last star party of the year!

Jan. 18 Centre M eeting -  Atmospheric Phenomena. Several Centre
members w ill be speaking on interesting sky phenomena within the 
atmosphere.

Feb. 15 Centre M eeting -  Dr. Ian Halliday o f the NRC will be speaking
about the Voyager flyby o f Neptune.

M ar. 16 Centre M eeting -  Dr. Peter Millman of the NRC will be speaking
on solar system satellites (Friday).

June 28-July 2 1990 General Assem bly, Carleton University.

DECEMBER STAR PARTY AT IRO Frank Roy

This is the last star party planned for 1989. It will take place on 
Friday/Saturday, December 29/30 at IRO. If you have not yet been to the 
Indian River Observatory this is your chance!

Jupiter will be very prominent high in the east. And with our fabulous 
16-inch you will see all sorts of wonderful details including the missing 
band (or should I say you won’t see it!). The spectacular Orion Nebula 
even shows some hint of colour in the 16. Best of all meet other club 
members and with them share the starry sky of an endless universe.

Don’t forget to bundle up! Wear your warmest clothes and your warmest 
boots for it can get mighty cold at IRO. There is a heated clubhouse to 
warm up in, and hot liquid refreshments will be served.

The party will start at 19:00 but you can arrive earlier if you want. And 
will end, well "Were not sure" when the last person leaves!

For more info you can reach me at 721-9701.
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D ecem ber  C entre  M eeting

F ilm N ight 

A t The

National M useum of Science and
Technology

Wednesday, December 20, 1989, 8:00 PM, 
NMST Auditorium

The December Centre Meeting will be a Film Night at the National 
Museum of Science and Technology on St. Laurent Boulevard. Several 

30-minute films will be shown, covering topics such as the outer planets, 
the Milky Way, space exploration, and communication with 

extraterrestrial intelligence.
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SEEING THINGS Brian M cCullough

Stephen O’Meara has a problem with his eyesight. He keeps seeing 
things the "experts" say should be impossible for him to see -  like 
spokes in Saturn’s rings, a dust-free valley on Mars, Jupiter’s moons 
occulting one another, comet Halley at a distance of 64 million 
kilometres during its last apparition... The list could go on.

Remarkably, every one of his extraordinary sightings has been 
confirmed -  and not always by other eyeball sightings. His "spikes" (as 
he called them) on Saturn’s rings weren’t "seen" until the Voyager 
photos came in four years later. Spacecraft also confirmed his visual 
observations of detail on Venus.

"So do you believe the books, or do you believe yourself?"

That was the question Sky & Telescope Associate Editor Stephen James 
O ’Meara put to RASC Ottawa members at the Annual Dinner Meeting 
two weeks ago. His point? Believe what you are seeing when you look 
through the eyepiece because the "books" aren’t necessarily always 
right.

O ’Meara proved his point graphically during a wonderfully entertaining 
slide show and talk. The level of detail in his planetary sketches was 
astonishing compared to the subsequent photographic evidence. (If you 
didn’t know any better, you’d say the sketches were made from the 
spacecraft photos!)

O’Meara does much of his planetary observing with the 9-inch, f/l2  
refractor at Harvard College Observatory in Cambridge, Massachusetts. 
While he usually works at 325X, the said he has no qualms about 
powering up to 450X or higher for a close look at something -  near 
heresy in these days of people dismissing magnification for aperture.

There is no question O ’Meara’s superior night vision is a definite asset. 
But according to him, planetary observation can be rewarding if you 
follow three simple rules: be unassuming (ie. forget about what you are 
expected to see); be creative; and be confident.

"It’s important to spend time behind the eyepiece before you observe," 
he said, "to get the feel for the planet -  to associate with it. Believe in 
yourself. The features on the planets can be seen."
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YES VERNE, JUPITER DOES INDEED ROTATE! Robert D ick

Over the past months I have been trying to obtain a 60mm f/15 achromat 
at a reasonable price. Well, I got one at a perfect price from Doug 
George. It is now a vital part in a spectrograph for my telescope.

This new spectroscope is housed in a 10 X 10 cm aluminum box 
extrusion 1.3 meters long. It bolts onto the cassegrain focus of my 
0.6 metre telescope at Rideau Ferry, Ontario.

On the first night I recorded the spectrum of Jupiter. Of course Jupiter 
does not shine by its own light. It only reflects the sunlight, so the 
spectrum of Jupiter at visual wavelengths is the same as that of our Sun. 
It appears as a broad band of light across the middle of the picture in the 
photograph (next page).

The thin line that straddles Jupiter’s spectrum is part of the emission line 
spectrum of a helium light source. I thank Fred Lossing for making the 
source for me.

The helium source produces a number of very thin spectral lines of 
known wavelength that are used for reference when trying to identify the 
many lines in stellar spectra. It is a glass bulb filled with helium gas. 
Two electrodes in the bulb are connected to 220 VAC, and the excited 
helium emits light at a series of discrete wavelengths. The particular 
emission line in the accompanying photograph has the wavelength of 
5875 Å . The two thin dark lines in Jupiter’s spectrum are the twin lines 
of sodium at 5890 Å and 5896 Å .
But look carefully at the spectrum. The two dark parallel lines are 
slightly tilted! You can see this by comparing these lines to the single 
line of helium. As the sunlight is reflected back to us, the doppler shift 
from Jupiter’s rotation is superimposed upon it.

Jupiter rotates counterclockwise when viewed above its north pole. We 
see its eastern limb approaching us and the western limb receding away. 
The speed of rotation of Jupiter’s cloud deck is 12.2 km/s 
(140,000 km -  Jupiter’s circumference -  in 9h 56m). This 
corresponds to a doppler shift of 0.24 Å . The difference in wavelength 
between the east and west limb is twice this or 0.48 Å and is apparent as 
a slight tilt of the sodium lines with respect to the helium reference.

So, yes Verne, Jupiter does rotate!
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ASTRONOTES ARTICLE OF THE YEAR D oug G e o rg e

This year, the Article of the Year award goes to Derek MacLeod for his 
intriguing article, "Europa in an Unusual Alignment", in the September 
issue of Astronotes. Derek noticed an unusual alignment of Europa and 
its shadow upon opposite limbs of Jupiter. He realized that the alignment 
could be used to calculate such parameters as the orbital radius of 
Europa. His ideas were presented in a very well-written article which 
was supplemented with clear diagrams.

Honourable mention goes to Tracy Macdonald for her article, "The 
Aurora Project", which appears in the July issue. Tracy’s first article for 
Astronotes summarized an observing project. She researched the 
phenomena and explained the differences between different types of 
auroral structure.

Honourable mention also goes to Paul Mortfield, for his entertaining 
article, "Observing at 7200 Feet", which appeared in the February issue. 
Paul wrote an account of observing at high altitudes, something which 
few of us have had the opportunity to enjoy. Paul currently resides in 
Cupertino, California, where he works for Bell-Northern Research (yes, 
he survived the earthquake).

Spectrum of Jupiter by Rob Dick
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SOLAR SAIL RACE TO MARS Brian M cCullough

In his wildest dreams Christopher Columbus could not have imagined 
the grandiose undertaking being planned to commemorate the 500th 
anniversary of his voyage of discovery to America. Even half a 
millennium later the scheme sounds like science fiction. In 1992, three or 
more 500-kg solar sail satellites will leave Earth orbit and begin a three- 
year race to the planet Mars.

The Solar Sail Cup is being sponsored in part by a US Presidential 
Commission and is modelled somewhat after the Americas Cup yacht 
race. Some two dozen contenders representing geographical category 
areas of Europe, Asia, and the Americas are vying for three berths on the 
US Government’s funded program. The designs eventually selected from 
those now being proposed will become 20th-century namesakes of the 
15th-century Nina, Pinta, and Santa Maria.

A Canadian satellite could be among them. The Canadian Space Society, 
formed in 1983 by a group of University of Toronto graduates "to 
sponsor and promote the involvement of Canadians in space," has 
tendered a design proposal. But according to Project Leader Istvan 
Horvath, who spoke at last month’s OG meeting, the stiff US 
competition for the Americas entry almost certainly means the Canadian 
Space Society will have to find its own funding and race as an 
independent.

By the rules, funding is limited to $10 million (US) and government 
financial assistance is not permitted. But as Horvath put it, "We’re doing 
this on the cheap." They are even looking towards the possibility of 
back-seat payload space on a 1992 Ariane-4 Telesat Canada Launch 
(MSAT). According to Horvath the most difficult aspect of the project 
will be deploying the unmanned satellite in Earth orbit.

It’s a case of getting the genie out of the bottle. The vessel is shaped like 
a giant six-sectioned spider web more than 120 metres in diameter. 
(Columbus could have parked four ships the size of Santa Maria end to 
end across the satellite.) To achieve this, six 62-metre extendable radial 
booms (astromasts) must deploy to support the 10,000 m of sails. 
Control lines running along the astromasts will be used to trim the sails 
which resemble one-metre-wide Venetian blind slats.

If all goes according to plan, the satellites will orbit Earth 150 times, 
picking up speed, before making a lunar flyby (for gravity assist) and 
proceeding on its encounter with Mars in 1995. "The first spacecraft that 
impacts on the surface of Mars is the winner," said Horvath, although he
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admitted his team would likely prefer to establish their craft in Martian 
orbit.

Can it be done? To Horvath’s mind, there is no question -  the project 
is a go. This is not pie in the sky," he said.

OBSERVER OF THE YEAR 1989 Frank Roy

At the November meeting of the Observers’ Group, acting chairman 
Max Stuart announced that Paul Comision had won the OG’s Observer 
of the Year Award for 1989. Paul has been an avid deep sky observer for 
many years. His observing log is chock-full of detailed observations 
made with his 14-inch Celestron. The 7  X  9 inch plaque was presented to 
Paul at the RASC Ottawa Centre Annual Dinner Meeting by National 
RASC Past President Mary Grey with a few words from yours truly.

Any member of the Ottawa Centre can win this award. The Chairman 
and Vice-Chairman are the judges. The decision is based on a report or 
log presented to the judges. The date limit is the last Observers’ Group 
meeting before the annual dinner meeting.

Following are all the winners of the Observer of the Year Award.

1989 Paul Comision 1976 Doug Welch
1988 not awarded 1975 Doug Welch
1987 Doug George 1974 Cathy Hall
1986 Frank Roy 1973 Doug Welch
1985 Paul Comision 1972 Ken Hewitt-White
1984 Linda Meier 1971 R olf Meier
1983 Sandy Ferguson 1970 Allen Miller
1982 Frank Roy 1969 Ken Hewitt-White
1981 Rob Dick 1968 Steve Craig
1980 Not awarded 1967 Rick Lavery
1979 Frank Roy 1966 Les MacDonald
1978 R olf Meier 1965 Rick Salmon
1977 Rob Dick

CLOUDED OUT! Frank Roy
The IRO star parties planned for Friday/Saturday, November 24/25 were "of course" 
clouded out. Nevertheless three hardy observers showed up Friday night, to skies that 
had looked promising earlier in the evening. We managed to view the Pleiades and the 
Double Cluster with the 16" telescope through partly cloudy/hazy skies. By about 20:30 
a total overcast had settled in. After warming up in the Clubhouse we all headed back 
to Ottawa.
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CAN LIGHT POLLUTION BE STOPPED? Doug G eorge

With the explosive growth in the region’s outlying areas, sky glow is 
increasing rapidly. Almonte and Kanata are of particular concern at IRO.

Obviously there are benefits to outside lighting. The problem is that light 
fixtures are incorrectly designed and/or installed. As a result, a sizeable 
fraction of the light is directed up into the sky, which is wasteful. Also, 
some people seem to think a problem is best solved by "overkill" 
lighting, without any consideration for what is effective and efficient.

But can anything be done about it? The answer is YES. Municipal 
governments will not be convinced by light pollution arguments. Instead, 
one might point out how much money can be saved with good lighting.

The first step is to use good fixtures. The typical "cobra" lamps on the 
highways are not bad, but a lot of light comes out horizontally or worse 
(some globe lights shine most of their light straight up). Low-angle light 
causes glare for the drivers as well as light pollution. This can be 
eliminated using "full cut-off" shields which cost a few dollars per light. 
By using the light a bit more efficiently in this manner, it may also be 
possible to space the lamps a bit farther apart. This can save thousands 
per highway lamp post installation. In any case, modem "standards" 
place lights too close together anyway -  fifty feet apart is unnecessary.

The second step is to use low-pressure sodium lighting. These lamps are 
monochromatic, which means they are easily filtered at the eyepiece. 
Their biggest advantage is that they use much less electricity than any 
other lighting technology. They also have large tubes resulting in lower 
surface brightness, which reduces glare. Plus, the monochromatic light 
cuts through fog (they are mandatory on US Navy aircraft carriers for 
this reason). Some people complain about the colour, but this means you 
shouldn’t use them for car dealership lighting; they should be fine on 
highways, and especially for security lighting.

Finally, special-purpose lighting is effective and economical compared 
to saturation lighting. For example, many malls in Kanata have 
brilliantly lit parking lots, but they don’t light their entrance lane! Switch 
this around and you’ll have fewer accidents and lower hydro bills. 
Lighting on residential streets can be limited to intersections, allowing 
drivers to see around the comers before they make the turn. Headlights 
are more than adequate for the straight stretches.

So you see, the goals o f fighting light pollution are consistent with 
saving tax dollars. Perhaps we really can do something about it!
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NOVEMBER OBSERVERS’ GROUP MEETING Estelle Rother

Max Stuart opened the meeting at 8:10 pm with an introduction to the 
centre, followed by several announcements and a brief discussion of 
nominations for the 1990 Observers’ Group executive.

Steven Horvath o f the Canadian Space Society was introduced as the 
guest speaker. He is project manager of the Canadian Solar Sail Project. 
This is the Canadian entry in a race to Mars, using a solar sail.

The race begins in orbit. The sails will be deployed after the vessel 
leaves the launch canopy. The vessel will follow a spiralling trajectory of 
150 orbits to gain escape velocity, and will attempt a lunar flyby for 
gravitational assist. Unlike the familiar chemical rockets, solar sails 
provide a very slow acceleration of 10-5 G. The spacecraft will rotate 
half a turn during each orbit so it will be sailing edge-on when solar 
radiation would be in a direction to slow the orbit.

Off-the-shelf components will used to keep the cost down. They hope to 
use the NASA/Ames Deep Space Network, or perhaps the mothballed 
Algonquin Radio Observatory dish to communicate with the spacecraft. 
The craft will be powered by solar batteries. It will definitely have a sun 
sensor and a star sensor for positioning. There will also be two antennas, 
one of which will be omni-directional for near-Earth activities.

If the craft starts from low-Earth orbit, 100 kg of shielding will be 
necessary for the electronics as the spacecraft must pass through the Van 
Allan radiation belts. Booms over 19 metres long will extend out from 
the 2 metre diameter hub. The booms must be collapsible so that the 
craft can fit into the launch vehicle.

The most difficult part of the mission is at the start. The sails must be 
adjusted every 15 minutes to a half-hour while the craft is orbiting Earth.

A final note on the race: first prize is a cup which must be defended 
every ten years!

Paul Comision started the second part of the meeting with his "Cutting- 
Edge News". Hipparcos, a satellite launched by the European Space 
Agency to measure stellar parallax, had a technical problem which 
placed it in an elliptical orbit rather than the planned geosynchronous 
orbit. As a result, only 20% of the planned target stars can be measured 
at a greatly reduced accuracy. The November issue of Sky & Telescope 
reports that we may be at the limit of what we can see as far as galaxies 
are concerned. Galaxies of up to magnitude 28 are up to 15 billion light
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years away. The age of the universe is between 10 and 20 billion years. 
These observations were made at Cerro Tololo.

Paul is also the Chairman of the Activities and Facilities committee for 
the Centre. The Centre has a lot to offer to its members. First of all, there 
is the site of IRO which has a 16-inch f/5 reflector build to research 
standards, as well as a 10-inch telescope soon to be re-installed. It is also 
the site of one of the few amateur radio telescopes. The Ted Bean 
Equipment Loan Library is now available for those wishing to borrow 
small telescopes or binoculars and Stan Mott maintains the Centre’s 
library for those who want to read more. Paul urges all members to 
become active since it takes a lot of work to keep the Centre going.

Gary Susick showed slides taken of the August 26/27 aurora. His slides 
spanned a four-hour period. He used a tripod, with his camera set a "B" 
and exposure times of roughly 20 seconds.

Gary Mussar then talked about the planets that could be observed during 
the month.

Brian Burke announced that the October graze had been clouded out. 
The sky was clear for the Brixia occultation but this turned out to be a 
miss. Brian also reported that a graze was observed during the August 
lunar eclipse. Another graze expedition was planned for November 20.

Comet Okazaki-Levy-Rudenko was Hilderick Browne’s subject. The 
comet was first seen by David Levy during the Voyager flyby, when 
almost all other astronomers were indoors watching TV. It was expected 
to be of 5th magnitude. By November 13, the moon would interfere with 
observations and on November 24 the comet would cross close to the 
position of the moon.

Before the meeting adjourned, elections for the 1990 Observers’ Group 
executive were held. The new slate is as follows:
Chairman
Vice-Chairman
Astrophotography
Comets
Deep Sky
Instrumentation
Variable Star

Hilderick Browne 
not filled 
Doug George 
Peter Ceravolo 
Dave Milton 
Anthony Dore 
George Ayer

Lunar & Planetary
Meteors
Occultations
Radio Astronomy
Recorder
Solar

Derek MacLeod 
Rolf Meier 
Brian Burke 
Frank Roy 
Estelle Rother 
Roseanne Mussar

After several announcements, Max Stuart adjourned the meeting at 
10:10 pm.
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C O S M I-C O M IC S

'MISSING MASS’

Directions to the 
Indian River Observatory

- Take Hwy 417 West from Ottawa, becomes Hwy 17
• Turn LEFT at Highway 44, to Almonte
- Pass through Almonte, turn RIGHT at lights (Hwy 15)
■ Go 3 km to Clayton Road (well marked), turn LEFT
- Turn RIGHT on Ramsay Conc. 8 (first right just 

past top of hill).
■ Cross bridge, road turns to gravel
- Turn RIGHT at STOP sign, then go about 100 metres
■ Go through gate on right marked IRO; driveway is 300 metres
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THE SKY THIS MONTH Doug G eorge

Mercury is visible this month; it reaches greatest elongation on the 23rd. 
During the month, it passes within a few degrees of Saturn, Uranus, and 
Neptune.

A  couple of meteor showers are coming up. Of particular interest is the 
Quadrantids. Although it is not known for bright meteors, it often has 
exceedingly high rates. I last observed the shower on a cold January 
morning a few years ago, along with three other hardy soles. We saw so 
many meteors the resulting tape recorder record was indecipherable.

Event

Moonless Evening Observing Ends 
First Quarter
Moon Passes Through Pleiades 
Full Moon
Geminid Meteor Shower
Moonless Evening Observing Begins 
Last Quarter 
Ursid Meteor Shower 
New Moon

Quadrantid Meteor Shower
Moonless Evening Observing Ends 
First Quarter
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