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Messier Night March 22 Brian McCullough
Been to any good pagan hoedowns lately? Unless you’ve got anything better 

planned for celebrating this year’s Vernal (Spring) Equinox, why not trot out to the 
club’s Indian River Observatory near Almonte for some old fashioned observing fun. 
In astronomy circles (no pagan reference intended), the dark sky period around the 
Spring Equinox on March 20th is traditionally reserved for an all-night round-up of 
the 110 so-called Messier deep-sky objects.

Feel free to drop in for one hour or ten. The action gets under way at dusk on 
Friday, March 22 (cloud date Sat. March 23). Don’t let me tempt you, but...newly 
discovered Comet Hyakutake is on the observing roster!

Watch for Venus and Pleiades at month’s end
Thank you to Doug Luoma for reminding us to cast our eyes Venusward toward 

the end of March and beginning o f April. On March 31st the second planet from the 
Sun reaches its peak altitude in an eight-year cycle of apparitions and then, days later, 
“positions itself" within one degree of the Pleiades open cluster in Taurus. Look for 
Venus in the Pleiades on the evenings of April 2nd and 3rd, but don’t leave it too late. 
This brilliant planet is best viewed before the sky gets too dark.

Telescope for Sale
Tasco 4½-inch equatorial reflector: Features .965-inch focuser with 6mm, 9mm and 
20mm eyepieces, plus 2x Barlow lens. Wooden tripod carries an equatorial mount with 
slow-motion controls and wind-up motor-drive. Optics in very good condition. Asking 
$250. Call Pete at 836-5295.
Correction
Both last month’s and this month’s cover photos are Hubble Space Telescope images 
from the Space Telescope Science Institute in Baltimore, Maryland. Thank you to 
Hilderic Browne for acquiring them from the Internet.
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A Comet to Watch For Glenn LeDrew
A recent Japanese (!) discovery has the astronomical community all abuzz. If you 

haven't heard about it yet, here's your chance to get in on the action. With a year to go 
before Hale-Bopp puts on its show, this one ought to tide us over, or whet the appetite.

This one is 1996 B2, the second discovery this year by Mr. Hyakutake, whom the 
comet is named after. With an orbital eccentricity of around 1.0 (which, by definition, 
differentiates closed and open orbits), it is quite possible that this is the comet's first 
and only time (at least in some hundreds of thousands of years) touring the inner solar 
system. The perihelion distance, or closest point to the Sun, is 0.23 A.U. (well inside 
Mercury's orbit) and happens on May 1. The orbital plane of the comet is not far from 
being perpendicular to the ecliptic; actually its inclination is 125 degrees, which 
means it is tilted 35 degrees from vertical. As seen from above, the comet would 
appear to revolve around the Sun opposite to the planets (i.e. retrograde motion).

By happy circumstance, this promises to be the best comet since West in 1976. A 
look at Fig. 1 will show why. At this scale the comet's orbit would extend to the lower 
left for at least many hundreds of metres! We are looking down on the planet's orbits 
from 35 degrees above the ecliptic; the view was actually chosen to make the comet's 
orbit lie in the plane of the page, i.e. face on. The horizontal dashed line divides the 
portions of the orbit lying above and below the ecliptic. The arrows show the direction 
of motion of the comet and Earth. Remember that the Earth is revolving toward the 
viewer during the period under consideration.
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As of March 1 the comet is just inside Mars' orbit, and lies a little below the 
ecliptic; ecliptic plane-crossing happens on the 12th. Around March 25 the comet is 
closest to Earth, 0.1 A.U. "above” us and zipping through the northern sky. It is at this 
time that it'll likely be at its brightest (prediction: first magnitude) due to its proximity 
to us. Even though it should continue to brighten as it nears the Sun, its increasing 
distance from us will actually make it appear fainter, although its surface brightness 
should increase, making it more intense looking. The predictions show the comet 
reaching naked eye visibility after the first week of March and should remain an easy 
naked eye object until it disappears behind the Sun.

After April 25 the comet will be only seen in evening twilight conditions as it 
nears the Sun's glare, and will be lost to view around perihelion. A week or so later 
it'll emerge to become a southern hemisphere sight.

The sky charts show the comet's path for two periods in March. Readily apparent 
is the comet's rapid acceleration around mid-March, and its deceleration at month's 
end. At closest approach on the 25th the angular rate of travel is nearly 20 degrees per 
day! Through a telescope at high power you'll almost see the comet gliding past any 
nearby stars.
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Until the 25th, when the comet becomes circumpolar, it'll be technically a 
morning object, but even on March 1st it rises at midnight. Thereafter it will rise 
earlier, such that by March 15th it rises around 10:30 p.m., and on the 20th it's up just 
after 9 p.m.

At mid-February the comet was at magnitude 8.5, and sported a little tail. This 
was when the comet was just beyond Mars' orbit, and a photo by Peter Ceravolo 
showed a strong green color indicative of gas production. During the first half of 
March a short tail should be seen pointing due west (to the right on the sky). From the 
20th, I show the changing orientation and length of the tail as depicted by Dance o f 
the Planets, which generated the three charts included. During April the comet 
quickly slows down and drifts southward through Perseus and Aries, and shouldn't be 
hard to find at all.

Comets are notoriously difficult to predict (witness Kohoutek in 1974), but it sure 
looks like Hyakutake will be worth a look any chance you get.
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Robert DickThawing the Winter Sky
Canis Major! I shiver when I think of it, as do most observers. I recall memories 

of deep crisp snow, a thick down-filled parka and a breeze that stings the cheek with 
its icy prod. Only once have I observed the brilliance of Sirius in shirt sleeves. That 
was more than five years ago at my Rideau Ferry Observatory, just after the passage of 
an unusually warm weather system in December.

Ahh. To relive the pleasure and the comfort.

In February Jeanette and I had the opportunity to visit the shared Dutch /French 
island of Sint Maarten/ St. Martin in the Caribbean’s Leeward Islands. At only 18°N 
latitude, there were bonus views of the night sky south of Canopus (dec. -53°).

This Caribbean island is shared between the Netherlands ( 3 )  and France ( 3 ) .  It 
made headlines last September when both Hurricane Luis and Hurricane Marilyn 
passed directly overhead, causing extensive destruction. Evidence of the storms is all 
over the island: piles of rubble, scattered debris and the restoration of homes and 
hotels. Walking the beaches you come across ships resting high and dry in dunes of 
coral sand, household belongings amid a splintered home and parts of boats (a bow 
here, a stern there, rudders, engines and fittings) scattered about.

The hotel where Jeanette and I stayed was an exception. The buildings were 
repaired, the beaches cleared of debris and any flotsam was racked up daily. The only 
evidence of the storm were some wooden parasols stripped of their palm thatch. 
Nevertheless, there were very few tourists to enjoy the resort. The reports of extensive 
damage must have kept most tourists away. As a result the prices were low and there 
was no shoulder-to-shoulder traffic to distract this daring couple.

Our hotel looked south, but not over the sea. We were on the north shore of the 
large Simson Bay Lagoon. In front of us on the south side of the lagoon and several 
kilometres away, was Sint Maarten’s international airport.

It was warm and after the evening clouds dissipated we could sit back in comfort 
and watch the sky revolving before us with the lapping waves at our feet. From the 
beach front at our patio, we could follow the arc of the Milky Way from the northwest 
through Cassiopeia and Perseus into Taurus and southern Gemini, and on through 
western Monoceros and into Canis Major and beyond to the southern sky of Carina.

During my previous trips to the Caribbean the night skies were plagued with haze 
and light pollution. (Without extensive planning and advance booking, it’s difficult to 
pick a place that provides a view of the southern sky free of artificial lights.) This 
time, however, Jeanette and I “lucked in” with a grand view of the south with limited 
lighting that we could avoid by moving our beach chair behind a palm tree.
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This was the second time I’ve lucked in. The first was during my trip to Baja 
California, Mexico for the 1991 solar eclipse with Jon Buchanan and Mike Casey (see 
AstroNotes September 1991). We had a first-class hotel and observed the eclipse 
within 100 metres of our hotel room, the restaurant, the swimming pool and the bar!

Even with initial doubts about whether observing would be possible, I brought 
along my “barn door” photographic mount, fast film and an assortment of lenses for 
my 35mm camera. With these I recorded the sky south of Canis Major to the horizon 
and from Canopus to Crux (the Southern Cross). My exposures were both two- and 
five-minute guided shots, as well as star trails.

I regretted not bringing a small star map, such as Collins Pocket Guide or 
Peterson's Field Guide to Astronomy, but this forced me to use my imagination to 
rediscover the old constellation of Argo Navis. This constellation represented the ship 
in Greek mythology that carried the adventurous argonauts on their voyages. The 
constellation was enormous and was later broken up in 1763 into Carina (the keel), 
Vela (the sail) and Puppis ( the foredeck.) Without a star map I couldn’t be certain of 
the borders, but eastern Carina looked like a banana (concave up) with Canopus far to 
the right. The western part of Vela resembled a four-sided sail (gaff rig) above the 
banana.

The brightest star of the southern sky is Canopus. Thirty degrees to its left (east) is 
the beautiful η Carinae nebula. Unfortunately, even using my 135mm lens and camera 
as a spotting telescope, I couldn’t see it visually. Pretending to be a discoverer of old, I 
took several pictures of the area. I find using fast film and long exposures exciting 
because the film records light too faint for our eyes to see. So, getting the film back 
from the photo shop always brings surprises. But, long exposures have their own 
frustrations. Guiding is one and intermittent clouds are another.

My barn door mount is all manual, no batteries required, just patience and 
stamina. Guiding the apparatus required adjustments every 5 to 15 seconds. During 
one exposure my attention was particularly focused and I didn’t notice the brightening 
in the northeast -  from whence the clouds did come. To my subconscious, what was 
behind me didn’t matter. Alas, my subconscious did not realize the brightening was a 
cloud bearing the elixir of life -  rain. After rapidly terminating the exposure, my 
Tilley hat came to the rescue, preventing water damage to my camera. Ten minutes 
later the cloud had passed and the sky was clear again. After realigning the mount, I 
was back to work on my next exposure.

To anyone travelling south for a holiday, I’d recommend a pocket star map and a 
pair of binoculars. You never know when you will luck into.
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Glenn LeDrew
*.* Land
Microsoft Space Simulator

Until recently my aging 386 computer has kept me from trying many of the latest 
software releases because of their requirements in the horsepower department. My new 
Pentium 166 has brought me out of the silicon Bronze Age (286 and earlier models arc 
from the Stone Age), and now I've begun to explore the stuff that was previously out of 
reach. Space Simulator is one of them.

This package is brought to us courtesy of the folks at BAO -  Bruce Artwick 
Organization -  who are well known for the continually evolving Flight Simulator we 
all love. And its heritage shows in the view arrangement and menu system. The 
instrument panel, which you will be displaying nearly all the time, occupies the lower 
third of the screen. Above it is displayed any or all of views 1, 2 and the map; any one 
of which may be enlarged to full-screen size. The menu, as you would expect, is a 
standard pull-down type and allows you to set preferences, fine-tune control device 
sensitivities, select automated manoeuvres, choose spacecraft, explore canned 
situations and display help text. Many menu options have keyboard shortcuts.

Like any simulator, the frame rate, or the rate at which screen images are updated, 
is important. This is mainly determined by computer speed, the display resolution 
setting and the number of elements being displayed. It's up to you to decide how much 
you will trade in smooth action for rich visuals. You have three resolutions to choose 
from; the highest is 800 x 600, but for this you should have a fast 486 and supported 
video board. Be warned -  after seeing high resolution it’s hard to go back! I should say 
here that my earlier statement saying that this program was beyond my 386 was 
because I'm picky about getting good frame rates with a half decent display; a 386/33 
is the recommended ststem on the box.

This program is actually like two in one, sharing the same interface. The 
emphasis is on spacecraft simulation, but there is an observatory mode which allows 
you to see the sky from anywhere on Earth. Heck, you can fly to any planet or moon, 
including hypothetical ones around other stars, to see the sky from there too! About 
the sky -  it's gorgeous with the Milky Way turned on, as it was digitized from either 
photos or artwork. Because of this it slows the frame rate a fair bit, but I haven't seen a 
better representation in any other program. The star database goes to 7th magnitude, 
and has distances for all of them. You can fly among their many thousands to check 
out alien skies. When you do travel beyond a certain distance from Sol, the actual stars 
and digitized Milky Way become a schematic Milky Way galaxy, with thousands of 
"stars" arranged in spiral arms, and some globular clusters surrounding the galaxy.

The stars are shown with a single pixel, the intensity representing the brightness. 
This is also the way it's done in Dance o f the Planets, and I find it more realistic than 
using bigger bunches of pixels to show brighter stars. A number of stars, including the 
Sun of course, are actually spheres of the appropraite size and color, and sport spots
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and prominences. These stars have an attendant retinue of imaginary planets and 
moons to explore.

Many of the brighter deep-sky objects, such as M31, M33, the Magellanic Clouds, 
M8, Omega Centauri, etc. can be shown as digitized images at the appropriate size 
and orientation. You can zoom in for a close-up, or fly out to them in the galactic 
explorer!

The planets and moons in our solar system have texture-mapped surfaces taken 
from spacecraft images where available, while other bodies have been given 
hypothetical surface features. Earth (with its removeable clouds) is spectacular! The 
other planets are exquisite as well, although you may be disconcerted to see that the 
unimaged half of Mercury is left blank.

Now to the spacecraft. The historical craft that are simulated are the Apollo 
Command/Service and Lunar Modules (not the Saturn V rocket), the space shuttle 
(including launch vehicle) and the manned maneuvering unit. Hypothetical ones 
include an all-terrain lander, a freighter, a galactic fighter and some interstellar 
travellers. Also included are four space stations which can be moved anywhere in 
Space Simulator’s universe. They are Freedom in low Earth orbit, Ring Station 1 in a 
high orbit, a lunar orbiter and a Mars orbiter.

You won’t be micro-managing vehicle systems here; the emphasis is on working 
with (or against) gravity and momentum. The simple interface is identical for all 
spacecraft, and the controls are the same, but handling characteristics differ due to 
thrust limits and vehicle mass. You also have fuel limits to take into account, but 
you're given ample for the job. You control the main engine thrust, and fire thrusters 
to adjust the ship’s pitch, yaw and roll, as well as control the craft’s up/down, left/right 
and fore/aft motion. You will be challenged.

Among the many pre-built situations that are included are a lunar landing, 
docking in lunar orbit, and a shuttle landing at Cape Canaveral. You can save any 
situation of your own to try again or challenge friends with. My favourites deal with 
the Apollo missions. Docking is now quite routine, and landing the LEM and 
subsequent takeoff to orbit are getting better. The challenge lies in completing a full 
scenario from LEM/CM separation, lunar landing at Taurus Littrow, liftoff/ re- 
docking, and possibly a trans-Earth injection bum to get back home. I’ll likely have to 
try each element separately many times to work out the best method.

To help the prospective space navigator, there are many different ways to view the 
action, from the cockpit (with a selectable head-up display), from outside the ship, 
through a docking port camera, or from any other location/body. All views can be 
rotated, panned and zoomed. Depending on the phase of your trip, you will select a 
reference for your distance/speed/attitude readouts. This can be the departure point, 
destination, another spacccraft/station, or any other body or location you choose.

If the pace of the action is too slow, or if you've got millions of miles of drifting to 
look forward to, you can accelerate time to incredible rates; thousands of years per
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second! Or if things are going a little too fast, you can bring things to as slow as 
1/1000th normal time. And if Newton is getting you down with that gravity and 
momentum thing, shut him down with the slew function. Now you've got your own 
inertial dampened antigravity drive and can zip around with impunity.

Like Dance o f the Planets, once the simulation is under way all bodies are under 
the influence of gravity, and if time is accelerated too much, things begin to go awry. 
Smaller and faster orbits are more adversely affected, so be careful; even in a stable 
orbit you can find yourself being flung right out of a planet’s gravity well after a few 
orbits. Unlike Dance o f the Planets, however, the calculations determining the initial 
placement of bodies don't seem to be as accurate, particularly with the Moon. I've seen 
it be out by a day or so. This is really only an issue if you're using the program as a 
planetarium.

You have the choice of sound effects or music, but not both. I'd recommend 
effects, although the engine sound is only loud enough to hear near max thrust, with 
little else in the way of sounds. The music is the tinny stuff produced by the OPL-2, 
Adlib compatible mode; you're better off playing your favourite CD's.

In the end this is a really neat program, notwithstanding its being the only entry 
in its category. The manual is mainly designed to teach you the mechanics of 
operating the software, and does it fairly well with its step-by-step approach. With 
experimentation, or a suitable book at your side, you will learn much about orbital 
mechanics. The sound is weak, but the graphics are lovely. Highly recommended for 
any astronut (not misspelled).

Feb. Observers Group Meeting Hilderic Browne
Apart from the groundhog observing (or not observing) his shadow, some Centre 

members have been braving the Ottawa winter. Chairperson Glenn LeDrew noted 
that Comet Honda-Mrkos-Padjusakova had passed near the globular clusters M10 and 
M12 in Ophiuchus that morning; appearing somewhat similar but ½-magnitude 
fainter. He also complained of a “stellar photon deficit” for which he thought a trip to 
Australia might be the appropriate treatment....

Paul Comision used his “Cutting Edge Report” to muse about the recent 
preoccupation of astronomers with “dim objects” that are relatively near at hand: 
brown dwarfs, planets around other stars, and faint ice-balls in our own solar system. 
Considering the number of stars, however small and faint, in our “immediate 
neighbourhood” -  see for example Alan Batten’s list of stars closer than 15 l.y. in the 
Observer's Handbook -  Paul wondered if taken across the entire galaxy, they might 
not add up to a substantial part of the notorious “missing mass.” With improved 
telescope and detector technology, and above all, techniques, Paul predicted that the 
discovery of new brown dwarfs and extra-solar planets can only accelerate. (And 
indeed, a press release issued at the AAS meeting in San Antonio, Texas on January
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16 announced the probable identification o f as much as half the dark matter in the 
Milky Way's halo as burned-out white dwarfs detectable by gravitational 
"microlensing” events. It was suggested that Paul be appointed Club Soothsayer!)

Karen Edmonds noted some recent developments in the choreography of the 
planets: Venus and Saturn have just begun separating from their closest approach of 
1.3°, and the latter’s rings are again nearly edge-on. Until Feb. 11, when the ring 
plane again sweeps through the Sun, the rings are back-lit and a real challenge to 
observe, requiring not only clear skies but steady seeing -  a combination that has been 
absent here lately. But if the rings themselves aren’t visible, it’s easier to see some of 
the faint Saturnian satellites, currently arranged in a straight line like the Galilean 
moons of Jupiter instead of being their normal all-over-thc-field, hard-to-identify 
selves.

Robert Warren, a program manager at the Canadian Space Agency, gave Part II 
of a talk on an impressive new “bird.” (Part I was three years ago and, he wondered, 
“Forgotten? Just as I thought!”) Radarsat’s Nov. 4 launch, delayed from Sept. 20 by 
vehicle problems, may have been late but could hardly have been more perfect; the 
20-metre satellite ended up in orbit with propellant sufficient to maintain it on-station 
for 50 years! The 15-metre-wide radar antenna can image surface topography day or 
night at up to 7-metre resolution, or provide wide-area coverage of up to 500 
kilometres at once. By slewing the radar’s look angle, the same area on the ground can 
be imaged as a stereo pair from two different points in space on successive satellite 
passes, e.g., for digital elevation models. Robert showed numerous slides of the 
satellite during integration at the David Florida Laboratory, undergoing vibration, 
thermal-vacuum, acoustic and array-deployment tests, and of its transport to 
Vandenberg AFB, California with complete test gear, a trip that took six days. 
Radarsat (along with a second payload, SurfSat, built by students at Cal Tech) was 
launched on a Delta rocket equipped with nine strap-on solid motors which were 
jettisoned flawlessly -  unlike the preceding Delta launch. The first image was acquired 
Nov. 28: Cape Breton Island, under “miserable weather conditions, but a good 
advertisement for our capabilities!”

Radarsat is in a Sun-synchronous dawn-dusk orbit, meaning that its orbital plane 
precesses at about 1°/day, keeping the same orientation with respect to the Sun vector: 
approximately normal. There are 14 orbits per day, and the satellite retraces its path in 
the sky' with respect to an observer at a fixed location on the ground after 24 days (343 
orbits). The image data is transmitted on the X-band downlink at 120 Mbits/sec and is 
processed at a ground station before being forwarded to the customer (who pays 
~$1,000 per image) just four hours after the satellite passes by. Although imagery is 
captured only on request, there are plans to eventually build up a complete stereo atlas 
of the Earth’s geology.

After the evening’s door prizes (film, a music tape, and the Peterson Field Guide 
to Astronomy) were awarded, Paul Boltwood presented some new rules regarding gifts 
to the Ottawa Centre. The problem is that a number of members now have white
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elephants of various descriptions, bestowed on the Centre by well-meaning donors, 
gathering dust in their basements. The principle behind the revised policy is that all 
items owned by the Centre should be made available to the membership and put into 
use, and specialized equipment should be placed into individual hands. While useful 
gifts and bequests are welcomed, donors should be aware that obsolete or unusable 
equipment cannot be retained indefinitely and will be sold, given away, or scrapped if 
no point would be served by keeping it, so they are advised not to part with anything to 
which they have a strong emotional attachment! Doug Luoma is acting as the 
“Receiver General” and will be making a list of our current assets, so please notify him 
of any current centre holdings; these will not be “grandfathered” (exempt), but their 
original donors will be contacted if possible.

Glenn LeDrew exhibited another low-tech solution to the problem of heavy 
binocs: basically a counterweighted wooden beam that can be slung across a tripod. 
The binoculars themselves are equipped with “LeDew” heaters and closed-cell foam 
eyeshade/insulators. Glenn also showed a few slides of some unfamiliar celestial 
territory, taken during his previous Australian walkabouts -  the Eta Carinae nebula, 
surrounded by open clusters; tiny Crux, incorporating the famous “Coal Sack” dark 
nebula, which actually forms the head of an unusual aboriginal “constellation” 
(connebulosity?), the Emu; Alpha and Beta Centauri; and getting back to the just- 
barely-observable-from-Ottawa, the open clusters M6 and M7 in Scorpius.

Don Fougere demonstrated various methods of media transfer among video, film, 
and digital imagery. Unfortunately lack of an appropriate cable meant the large-screen 
television couldn’t be used. If you’re interested in any aspect of this process, you 
should contact Don.

Finally, where Art and Anne Fraser are, there must be food and drink. Thanks 
for always guaranteeing the meeting is worthwhile! (Not that it isn’t anyway, 
Glenn....)
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