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A Word of Thanks Brian McCullough
As we launch this 35th volume of AstroNotes, I would like to take a moment to 

express a word of thanks to the many people who went out of their way during the past 
year to make the Ottawa Centre newsletter a reality:

...such as Art Fraser, who maintains our mailing list and produces the mailing 
labels each month; and Robin Molson who prepares nearly 250 copies for the mail 
after the Observers Group meetings (and Robin’s back-up, Irving Singer, who isn’t 
even a member of the club!); and Carmen Rush, who provides the wonderful 
historical notes for our monthly calendar; and not to forget the many contributors 
(some regulars, some first-timers) of articles and artwork, including the stalwart 
Hilderic Browne with his monthly installment of thorough and witty Observers 
Group recorder’s notes; and finally, Bridget Madill, for her ongoing technical and 
moral support.

To these people and all the other volunteers I off er my thanks and a tip of the hat 
for a job very well done.

The RASC and many of its Centres are visible on the Internet. Okay, so this isn't 
really news, but we're getting more obvious and easier to find. There is a national 
home page (http://apwww.stmarys.ca/rasc/nat/rasc.html) courtesy of the 
Department of Astronomy and Physics at St. Mary's University in Halifax. It is 
maintained by David Lane, Halifax Centre president and noted supernova discoverer. 
Links from this page point to most of the Centre home pages across the country. Can't 
remember that long and convoluted address? Just go to any search engine worth its 
silicon and a search for RASC should get you right there. Of course, the Ottawa 
Centre has its own home page at http://www.conveyor.com/rasc_ottawa.html 
which should soon have a link back to the national home page.

David also is attempting to set up a couple of other very useful tools on the 
Internet. One is a set of mail redirection or broadcast facilities. If you need to send 
mail to all the Centres, a message to centres@ ??????.xxxxx.ca would automatically be 
rebroadcast to all Centre addresses. A message to London@??????.xxxxx.ca would be 
forwarded to the most recent London Centre address. Note that I am using non
addresses since the actual addresses which will be used may not yet be finalized and I 
would hate to start a stampede.

Another facility under consideration is a list-server. This is a mail address which 
rebroadcasts any message it receives to all addresses on its mail-list — i.e. everybody 
who has subscribed to the service. This provides a nation-wide forum for discussing 
astronomy and RASC business. Everybody can put in their two bits’ worth. 
Turnaround can be less than a minute, allowing real-time conversations. Watch the 
Bulletin for updates.

RASC Caught in the Web Rick Wagner
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Glenn LeDrewComet Hale-Bopp’s Orbit
With the anticipation of a great comet building, this is a good time to take a look 

at how Hale-Bopp’s orbit is located with respect to the Earth’s. In this information age 
it’s not hard to obtain detailed ephemerides and charts showing where comets and the 
like will be seen, but it helps very much to have a good mental picture of the 
circumstances of their apparitions. In this way we can understand why, in the case of a 
comet, the brightness, size and tail orientations appear the way they do at any given 
time.

Let’s first take a moment to study the diagram. It’s drawn so that the plane of the 
page intersects the Sun, and very nearly coincides with the plane of Hale-Bopp’s orbit; 
the top of the orbit is inclined four degrees toward you, which is a small amount, 
really. We are looking at the solar system almost edge-on, from five degrees above, or 
north of, the plane of Earth’s orbit. From this it should be clear that Hale-Bopp’s orbit 
is inclined 89 degrees to the ecliptic, and is prograde — i.e. the comet revolves around 
the Sun in the same direction as the planets (but barely!).

The position of the comet is shown at three dates in 1997, and the tail is shown 
schematically, pointing away from the Sun, as the comet travels from upper right to 
lower left. At these three positions the distance of the comet from the Sun (circle with 
dot) and from Earth (crossed circle) are indicated in Astronomical Units (one AU is 
the mean distance from Earth to Sun). For the same dates the position of Earth is
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shown, revolving from left to right on the near side of its orbit. I’ve also made ticks on 
the orbits to show where the comet and Earth would lie on February 1 and March 1. 
To further indicate scale, the orbits of Mars (note the inclination) and Jupiter are 
included.

The dashed line shows the major axis of the comet’s orbit, which of course passes 
through the Sun. The perihelion point projected on the celestial sphere lies in the 
wastes of northern Lynx, and the aphelion is found in the far southern constallation of 
Pavo. The comet’s orbital period is about 2,000 years or more, so at this scale the 
aphelion point would lie tens of metres to the lower right of the page! The descending 
node, or the point on the orbit where the comet crosses the plane of the ecliptic going 
south, would project outward to lie just east of the cluster M35 in Gemini.

Now let’s examine the circumstances of the comet’s visibility. On Jan. 1, 1997 
Earth is crossing the plane of Hale-Bopp’s orbit. The comet will appear to lie about 30 
degrees above the ecliptic, and the tail will point almost directly away from us. The 
comet is accelerating toward perihelion, and the Earth-comet distance will decrease 
rapidly, while the comet should brighten substantially.

Three months later, at perihelion, the Earth will have gone quarter-way around its 
orbit. For a couple or few weeks before this the Earth-comet distance won’t change 
much, being just over 1⅓ AU, but will now increase more rapidly. The comet will be 
approaching its highest intrinsic brightness, and will be about 40 degrees north of the 
ecliptic and crossing northern Andromeda — briefly circumpolar from mid-northern 
latitudes. In addition, the tail will be at its most “broadside” aspect around this time, 
which will help it to appear longer. This will be the best time for us to view Hale- 
Bopp.

Through April the comet will quickly drop toward the ecliptic plane, appearing to 
pass through Taurus. By May 7, when the comet reaches the south node, it will be 
nearing the Sun’s glare, and will soon be lost to view as it plunges into the southern 
sky as summer approaches.

The preceding insights I gained about Hale-Bopp’s upcoming apparition were 
obtained by plugging the comet’s orbital elements into the computer program Dance 
o f the Planets. With this program you can see events from Earth, or from any vantage 
point at a set distance outside the solar system. Massive acceleration of time allows 
one to really get an intuitive feel for the dynamics involved. I highly recommend it.

In this article I’ve given an overview of how the orientation of comet Hale-Bopp’s 
orbit, and the timing of the comet, will affect its visibility. It’s interesting to speculate 
on what would happen if the perihelion date were four months earlier. The closest 
approach to Earth would have the comet only about 1/10 as far away!

Even more fascinating to contemplate is what we would have seen if Iras-Araki- 
Alcock had been as large and active as what we think Hale-Bopp will be. In May 1983 
the former comet zipped by the Earth, passing within 0.033 AU. If you were riding the 
comet, the Earth would have been a discernible blue disc 10 arcminutes across — ⅓ the
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Moon’s diameter as we see it from Earth. The comet fairly flew across the sky, moving 
at up to 2 degrees per hour! Closest approach was about 1,000 times closer than what 
Hale-Bopp’s will be, but even so it was only at about fourth magnitude or so. If we 
think Hale Bopp will reach first magnitude at its distance of 1⅓ AU, at 0.033 AU it 
would be over seven magnitudes brighter, or -6! A modest tail ⅒ AU long would have 
stretched across 90 degrees of sky to the anti-solar point. Ah, to dream.

In a future article I’ll feature finder charts for Hale-Bopp, unless someone beats 
me to the punch.

Where there is Smoke...there are Leonids Gary Boyle
Over the course of any clear moonless night, with enough patience, you can sight 

the remnants of cometary debris or interstellar dust — more commonly referred to as 
meteors. As the particles (ranging in size from a sand grain to a pea) enter our 
protective atmosphere at speeds from 30 km/sec to more than 70 km/sec, friction 
causes them to vapourize. The wide variation in velocity depends on whether the Earth 
and the debris are hitting each other head on, or if both are travelling in the same 
direction and the grains are in graceful freefall. As our planet rotates its merry way 
through space in orbit around the Sun, gravity acts as a magnet, attracting everything 
in its path. On an average night you can glimpse about a half a dozen flashes.

From time to time comets visit the inner planets as the Sun's gravity draws them 
in. As a comet comes within about two Astronomical Units (i.e. 300,000,000 km), its 
surface begins to fracture and inner gases start venting into space. This gas, along with 
other material from the comet, develops into the characteristic tail (which always 
points away from the Sun). In its wake the comet leaves a trail of debris which the 
Earth can encounter as it orbits the Sun, much like a car going over train tracks at a 
level crossing. As Earth nears the debris stream, particles are drawn into our 
atmosphere by gravity. There are many known annual showers, some more active than 
others. Showers may last from anywhere from an hour to days or even weeks.

On the night of November 17th, Earth was poised to collide head on with leftovers 
of Comet Swift-Tuttle. As per any other meteor watch, Rolf and Linda Meier played 
gracious hosts to nine other members throughout the night until the sky clouded over 
at around 1:45 a.m. The incoming miniature missiles were racing at about 70 km/sec 
and many sliced 15-to-20-degree smoke trails, some lasting five seconds against the 
starry backround. Not a very active shower, but dazzling with magnitudes ranging 
from 0 to 2. Cathy Hall gave the loudest and longest scream at a -5 show stopper. 
Meteors were spotted every couple of minutes till cloud cover. This particular shower 
only lasts a few hours so I hope we didn't miss any intense activity.

Come 1998 or 1999 a meteor storm is predicted for this particular shower, with at 
literally hundreds of thousands per hour — as history will recall in 1933 and 1966. 
Imagine seeing a sky littered with a fantastic 40 meteors per second.
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Nov. 25 National Council Meeting Rick Wagner
Here are a few notes on the recent meeting of National Council. The meeting was 

held in the very impressive board room of the legal firm for which Mike Watson 
works, on the 62nd floor of the Scotia Tower in downtown Toronto.

In spite of the internal wrangling within the RASC over the past few years, there 
are still people outside who feel the Society is worth belonging to. The Kelowna, 
British Columbia chapter of the Okanagan Astronomical Society has requested and 
been granted permission to become the new Kelowna Centre of the RASC. There has 
also been a request for information from a group in Vernon, B.C. about becoming a 
centre.

A proposal was put forward by the executive committee for a new structure for 
National Office. University of Toronto Press, which does the printing of the Journal, 
Bulletin, Observer's Handbook, and Astronomy Canada, is able to provide a 
membership maintenance service to societies. As part of this service they maintain 
membership lists and mailing lists and collect dues. Contracting for such a service 
would reduce the workload on our executive secretary and allow her to concentrate on 
other functions which cannot be contracted out. The proposal (including other aspects 
of it) will be discussed at the next National Council meeting in late March.

A Messier Certificate was awarded to David Dunn of our Centre. In addition, an 
NGC Certificate was awarded to Fr. Lucien Kemble of Edmonton, it was noted by Leo 
Enright that Fr. Kemble has also observed and drawn every one of the 3,000+ objects 
in the Herschel Catalogue.

There was some discussion about the idea of adding the Science and Tech 
Museum's SkyNews to the package included with membership in the RASC. It is felt 
that it would make an important addition for the beginners and would help attract new 
members. Furthermore, with such a large bulk subscription would likely come rights to 
a certain amount of space and coverage of the RASC in every issue. This could be an 
important advertising facility to reach beginning amateurs across the country. 
Discussions will be held with SkyNews editor Terence Dickinson, after which a formal 
proposal will be put before National Council.

The only contentious issue that came up concerned the solicitation of unattached 
members to join a Centre. Kinston Centre has recently sent letters to a large number of 
unattached members asking if they wouldn't be better served by becoming a member of 
their Centre. Approximately 80 members from across North America and around the 
world agreed. Kingston is now getting 40 percent of those members’ membership fees 
and has almost tripled in size. Several people were upset both about this having been 
done and about the way it was done and discussion got quite heated. The matter will 
be brought up at the next National Council meeting. I think our Centre can learn 
something rather important from this situation — if you provide valuable services
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above and beyond what National provides, you can increase membership and also have 
a beneficial impact on amateur astronomy.

A few last items: the deadline for nominations for Society awards was Dec. 31. 
The deadline for the Simon Newcombe Prize is March 1, 1996. Next summer, the 
positions of National President, 2nd VP and Secretary will all become vacant, and 
Sandy Ferguson will be resigning as National Astronomy Day Co-ordinator — give 
some thought to serving/volunteering. Also, new RASC home pages are springing up 
on the Web and there will be a new mail redirection facility and an RASC mail server. 
And finally, Rob Dick et. al. seem to be having an impact on the Light Pollution 
Committee — they were given a budget of $3,000 for the year.

If you want further information or want to make known your opinions about 
anything discussed at National Council, feel free to give me a call (before 10 p.m.). 
The minutes of the meeting will be made available once they are received from 
National Office.

Astro Ad
For Sale: (Wife or telescope must go — wife won coin toss!) 20cm f/6.3 Meade LX6 
Schmidt-Cassegrain telescope, astrophotography ready. Includes DC drive, heavy- 
duty tripod, digital setting circles (very accurate), JMI dec motor, Motofocus, 2” 
diagonal, 8x50 right-angle finderscope with illuminated reticle, and Telrad. Comes 
with both hard and soft foam-padded carrying cases. Includes 32mm 2-inch and 26mm 
1¼-inch Plössl eyepieces and Thousand Oaks Optical glass solar filter. Asking $2,500. 
Call Keith at (613) 837-7366.

Sure CCD astronomy is tough...but, heck, somebody’s gotta do it.
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PVC Astronomy Gary Boyle
‘Tis the new age of telescopes and telescope design. The days of heavy cast iron 

hernia-producing mounts are all but forgotten, primarily thanks to Rev. John Dobson 
who first introduced amateur telescope makers to the wonders of plywood and plastic. 
The now common Dobsonian mount was so simple it’s a wonder no one thought of it 
before.

Whenever I give presentations and bring along either my eight-inch or twelve- 
and-a-half-inch dobsonian, people are amazed to learn that I made both instruments. 
They are very surprised as I explain that all materials used for the mount, including 
the tube, can be purchased at any home renovation centre. The telescope tube is made 
from sonotube, the same stuff used to make cement pillars. When buying be sure to ask 
for the ¼- or ⅜-inch thickness for stiffness as it will not bend. Teflon and PVC pipe 
(standard plumbing fixtures) have brought an end to the expensive steel bearings. The 
next-generation space-age plastics have the same silky smooth motion, but won’t rust. 
Attaching a handle makes the tube very manageable

I have found that wood helps dampen vibrations in about one to two seconds 
compared to the metal monster's mounts. My massive twelve-and-a-half-inch scope 
distributes its weight across just three teflon pads on the bottom of the rocker box 
(ground level) rather than having a one-inch shaft holding all the load. And wood is so 
versatile and it is easy to cut and shape. Should you have the misfortune of drilling a 
wrong hole — wood filler to the rescue! You can even fabricate a mirror cell (up to 
eight-inch) from ¾-inch ply. Watch the cost of that scope drop.

Another great PVC cost-saving example is the finderscope. With a 50mm lens 
from an old set of binoculars and an eyepiece I never use, I constructed a finder out of 
PVC for $6.00. A great thing about PVC is that certain fittings hold 1¼-inch oculars 
perfectly.

I am not knocking the beautiful Meades, Celestrons or any other manufactured 
scope. But for the price of an eight-inch cassegrain, you could probably make a 12½- 
inch light bucket. You can even fit a Poncet mount to track your Dobsonian for about 
an hour, thereby eliminating the need for a costly clock drive. You can opt for titanium 
bearings and overpriced computer chips if you want to, but why bother when plywood 
and PVC can do the job for you. After all, apart from its optics, a scope is only as good 
as the steadiness of its mount.

December Observers’ Group Meeting Hiideric Browne
The final OG meeting of the year on December 1st was led off by the traditional 

swap fair. The usual collection of astronomical odds and ends changed hands — some 
for the third or fourth time! Speculation that the long-absent 16-inch mirror from IRO 
might make an appearance on the swap table was unfounded; when Chairperson 
Glenn LeDrew convened the meeting proper at 8:20 p.m., he announced that re
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figuring is nearly complete and the mirror will soon be ready for aluminizing. The 
telescope should be back in service by spring, or as he put it, “at the end of the 
hibernation season.”

Glenn noted that beginners attending OG meetings might be intimidated by 
technical presentations and post-meeting “cliques.” While it should be everyone’s 
responsibility, duty and, yes, even pleasure to talk to novices, Glenn proposed a new 
co-ordinator position specifically to act as host or mentor; Doug Luoma and Gary 
Boyle volunteered. So:

Visitors and newcomers: i f  you 're new to astronomy and want to learn more, talk 
to one o f these helpful fellows after the meeting. I f  you don 't know who they are, ask 
Glenn. (He's helpful too!)

David Lambe is still collecting donations of used equipment, books, charts, or 
whatever for shipment to the Barbados Astronomical Society. Anyone wanting slide 
duplicates made should contact Glenn LeDrew, who is now in possession of the 
necessary equipment.

Doug George and Rob Dick had even more announcements to make. It’s very 
important to supply your reactions to the prototype Astronomy Canada that was sent 
out to all members with the latest (and nearly the last?) Journal o f the RASC. Use the 
supplied postage-paid card! It’s also possible that SkyNews may be bundled with 
RASC membership; this change is said, like the GST, to be revenue-neutral. Our 
proposal to amend the Centre’s by-laws passed at the Annual Dinner Meeting on 
Nov. 17th and has been sent to the National Council of the RASC in Toronto for 
review. Rob reminded us that the 1996 General Assembly will be in Edmonton; there 
is a web site containing information for those interested in finding out what will be 
going on. In 1997 the GA will be closer to home, at Kingston; in 1998 and 1999, it 
may be held in Victoria and Toronto, respectively. News from the Forces of Darkness: 
the National Light Pollution Abatement Committee has a budget of $3,000; locally, we 
are circulating a petition supporting cessation of light pollution in Ottawa and its 
adjoining municipalities. The City of Nepean, upon which we conferred an award a 
year ago, is backsliding in its commitments; the local politicians may not believe there 
is any public support for the LPAC’s goals, so it’s important to show them otherwise.

Thursday, Dec. 21 (unfortunately after this issue of AstroNotes is published) is the 
Winter Solstice and the date for an appropriate celebration at the Museum of Science 
& Technology. There will be talks, slides, films and videos inside, and (weather and 
the co-operation of three or four volunteers with telescopes permitting) observing in 
the parking lot.

Rob presented a Messier Certificate to Donald Dunn, who has observed all 110 
“M” objects using a 3" Omcon refractor on an alt-azimuth mount, proving “it’s not the 
equipment, it’s the persistence that counts”. Rob advises that the RASC National 
Office also has an NGC Certificate for those who have observed all 110 of Alan Dyer’s 
selected “Finest NGC Objects” (pp. 217-219 in the Observer's Handbook 1996).
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In this month’s “Cutting Edge” (unblunted by the half-hour of administrivia 
which preceded it), Paul Comision dealt with a story that has been ten years in the 
news: the search for a “brown dwarf.” These are failed stars, whose mass is 
insufficient to achieve the necessary central temperature and pressures to enable 
nuclear fusion. Their gravitational collapse supplies some energy, making them appear 
as very faint, late, cool M-type stars. Until now these objects were largely theoretical, 
as the only candidates were 0.1-solar-mass borderline cases where fusion might be 
occurring, albeit at a low level. Now an 18th-mag. unambiguous brown dwarf, 
Teide 1*, has been identified in the Pleiades; it smoulders at a mere 2,350°K and 
weighs in at less than l/20th of a solar mass. This is substantially less than that of a 
previous find, PPL 15. (Since the meeting, yet another brown dwarf has hit the news: 
Gliese 229B, the companion o f an 8th-magnitude run-of-the-mill red dwarf in Lepus. 
Its spectra reveals lithium, indicating the absence o f hydrogen fusion, and molecular 
methane, which dissociates at 1,000°K.)

Paul also drew our attention to British doyen of amateur astronomers Patrick 
Moore and his “Caldwell Catalog” in the December Sky & Telescope. Like the Finest 
NGC Objects mentioned above, this is an extension of the Messier list; in fact, about 
half the selections are common to both. Moore arranges his by decreasing declination, 
and by spanning the sky from Cl (NGC 188) at +85° to C109 (NGC 3195) at -81°, he 
has spared Messier Marathoners the possibility of a Caldwell Contest!

Gary Susick spoke on the deep-sky treasures of Delphinus the Dolphin, a late- 
summer and early-fall constellation between Pegasus and Aquila. (If you don’t already 
know Delphinus, knowing Equuleus is in there too probably won’t help much!) It’s 
quite small, ranking 69th out of 88 constellations, and contains a distinctive diamond 
plus “tail” of fourth-magnitude stars. As it is out of the plane of the Milky Way, it 
contains no significant open clusters or nebulae, but it does have one great double star, 
g (10", 4.5+5.5, orange and white), and four other more difficult targets. NGC 6891 is 
a 15"x7" (but visually smaller) 10th-mag planetary nebula, best observed with OIII or 
UHC filter. NGC 6905 is about 45" (comparable to Jupiter), but faint and diffuse, 
about 12th mag. There are two globulars: 10th-mag. NGC 7006, not resolvable owing 
its extreme distance of 150,000 light-years, and NGC 6934‡, brighter, larger and 
looser.

Glenn LeDrew talked about the upcoming apparition of periodic comet Honda- 
Mrkos-Pajdusakova, which passes perihelion on Christmas Day. Since it’s close to the 
ecliptic, it will be difficult to see until perhaps January 20th, when it will be in the 
morning sky and nearing closest approach to Earth (Feb. 4th). At this point, the tail

* Named for the mountain peak in Tenerife where the discovery image was made.

‡ Now also known as Caldwell 47. The NGC number in the published list is incorrect, 
showing that no good catalogue is without errors in its first edition!
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will be seen broadside on — if there is a tail! With activity starting to subside after 
rounding the sun, predicting the comet’s appearance is risky!

On the other hand, Comet Hale-Bopp is still the closest thing to a sure bet. Long- 
period comets like this one (currently estimated at 3,000 years) are not infrequently in 
high-inclination orbits; Hale-Bopp’s orbital plane is tilted up by 89°. This means that 
except at perihelion — and depending on orbital geometry, not always then—they are 
not too close to the sun’s glare to be seen. The best tail usually occurs when the comet 
is at perihelion, and Hale-Bopp should be easily seen even then.

Glenn continued with a bit of “What if?” speculation. Back in May 1983, Comet 
IRAS-Araki-Alcock passed only 0.03 AU from Earth, so close that hypothetical comet- 
dwellers with no optical aid would have seen our planet as a 10' disk. The comet 
dropped down from near the North Ecliptic Pole, moving at up to 50°/day (that’s 
2°/hour!). But IRAS-Araki-Alcock was not intrinsically very bright, even at its closest 
appearing only as an amorphous glow similar to M44, the Beehive Cluster. What if, 
Glenn wondered, it had been the size Hale-Bopp (which has a rather similar orbit) is 
believed to be? We might expect a 0.1 AU long tail...but from so close and favourable 
a vantage point, it would have spanned 90° of sky! Unfortunately, the real H-B won 7 
be the comet of the millennium unless it has a truly monster tail; we’re just too far 
from it when it crosses the ecliptic plane.

Finally, Glenn and Doug Luoma both showed slides of — among other things — 
the recent triple conjunction of Venus, Jupiter and Mercury. Glenn was mostly clouded 
out in downtown Ottawa on Nov. 22 when Venus and Mars were closest and the 
crescent Moon was also nearby. Doug had better luck from his apartment balcony and 
captured an image that is both scientifically interesting and artistically satisfying. He 
also exhibited a couple of LARGE-format camera lenses (Aero-Ektar) courtesy of Fred 
Lossing; one has been converted for use as a rich-field telescope and the other has a 
film back for 6x9cm photography.

Among notable observations this month: Brian McCullough sighted a fireball on 
the evening of 29 Nov,, moving from Taurus toward Cygnus. It was at least as bright 
as the First Quarter Moon that night, and shed “dripping bits” on its course through 
the atmosphere.

The meeting concluded just after 10 p.m. with the customary snacks; let not 
familiarity breed contempt! (Thank you, Art and Anne Fraser!)
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Directions to the 
Indian River Observatory

gravel road

Take Hwy 417 West to Hwy 17 
Turn left at Hwy 44
Pass through Almonte, Right on Hwy 15 
Go 3 km to Clayton Road, Turn Left 
Turn right on Ramsey Conc. 8 
Cross bridge, road becomes gravel
Take next right (stop sign), 100 meters to IRO gate (on right)
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