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Year 2000? Let’s go! Brian McCullough
President, Ottawa Centre

As we turn the page onto a new year, I am pleased to say that the Ottawa Centre is 
poised to embark on another great year of club activities. With nearly 400 members, 
we have a lot of talent to draw on as we bolster our efforts on the educational and 
public outreach fronts, and as we launch a few special projects to mark  this special 
time in history. If you feel you would like to make a contribution in any way, including 
writing an article for AstroNotes, don’t wait for an invite! We’d love to hear from you.

On that note, I wish all of you health, prosperity and, as ever, clear skies for the 
year ahead.

P.S. My only prediction for the coming year is that the SETI@Home project will 
be uncovered as the greatest single computer hacking job in history. They’re here....

Finding Order in Apparent Chaos Franç ois Kupo
Editor

January issues can be mighty thin because most folks are quite busy in mid- to 
late-December and contributing articles to AstroNotes isn’t exactly top-priority 
(honest, I understand); however, I’m pleased to report that this year’s issue is an 
exception, and a special one at that. Glenn LeDrew found the time during the busy 
holiday season to write up the second part of his exposition on Gould’s belt, a large 
structure within the Milky Way Galaxy that doesn’t seem to be as well-documented 
elsewhere than in the very pages of this newsletter.

At first glance, the article may look like an involved read, but I believe that 
Glenn’s writing style has successfully made the article into one that you will indeed 
enjoy reading. He includes commentary about his favourite binocular sights in and 
around Gould’s belt and fascinating notes on the origins and effects of the stars in your 
favourite constellations and clusters. The four charts in the centrefold are designed to 
be pulled out and laid down side-by-side while you read the article. I trust you will 
enjoy this issue of LeDrewNotes; as for myself, I will no longer consider our galaxy as 
just a chaotic yet gravitationally-bound and spiraling collection of stars, gas and debris 
but rather as a richly complex (yet understandable) and orderly structure. I hope the 
article enriches your next observations!

Exploring Gould’s Belt (Part II) Glenn LeDrew
g_ledrew@hotmail.com

In last month’s AstroNotes (December 1999) I introduced Gould’s belt and 
illustrated its arrangement as it might be seen from afar. You may find it helpful to 
have that copy at hand while you study the charts presented here. In addition, a
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reasonably detailed star atlas will enable the stars and many of the deep sky objects 
described here to be found.

First, a word about the maps. They began a couple of years ago as a project to 
map, at large scale, all optically apparent dark nebulae. Using photos I’d taken from 
both hemispheres, the outlines of dust clouds were eyeballed and traced onto maps in 
the galactic coordinate system generated by David Chandler’s Deep Space computer 
software. No attempt was made to differentiate between clouds that differed in opacity 
or distance. The outlines in many places, particularly in high latitude areas, are 
necessarily arbitrary due to the “fuzzy” nature of such objects.

Each chart covers 100° of galactic longitude by 74° of latitude (±37°). The 
projection is a Mercator, which renders all grid lines straight. The centre of each map 
is on the galactic equator (the horizontal line at mid-chart), and at the four cardinal 
longitudes of 0°, 90°, 180° and 270°. Adjacent maps share a swath that overlaps by 
10° in longitude. In the direction of longitude 0° lies the galactic centre, with galactic 
rotation being directed toward 90°. In case the fine grid lines are lost in the 
reproduction, heavier tick marks along the chart boundaries are spaced at the same 10° 
interval.

The plane of Gould’s belt is shown as a heavy dashed line wending its way above 
and below the galactic equator. All OB associations (regions in which high-mass O- 
and B-type stars have recently formed) known or suspected of being part of Gould’s 
belt are indicated. Most OB associations also contain one or two “core” star clusters, 
but these weren’t  drawn in order to avoid clutter. However, a handful of isolated 
clusters are indicated. As well, some notable “runaway” stars are depicted by a five- 
point star symbol. Where the young galactic disk stars have velocity dispersions of 
order 10 km/s, runaway stars —  as opposed to the more numerous very old halo stars 
which have similarly high velocities for a different reason —  are cruising at speeds of 
up to 100 km/s. This is fast enough to be ejected from the Galaxy if that velocity is 
added to the already existing 220 km/s galactic orbital speed.

For all associations and clusters the catalogue name and distance in light years are 
given. Two extra pieces of information are provided for the OB associations: the 
number of naked-eye stars and the total number of member stars as currently known. 
By way of example, for the Cep OB2 group, we see “5/46” — this tells us there are 
five stars of magnitude 6.5 and brighter, while there are 46 known members in all (a 
value certain to increase significantly —  for all OB groups —  when the next 
generation of astrometric satellites are launched).

In the sprawling Cas-Tau association I’ve indicated each of its naked-eye member 
stars with a small box. Two members are outside the area mapped; η (eta) UMa and δ 
(delta) Cet.

Most constellations that lie near the milky way band are sketched, but once again 
to avoid clutter the names are omitted (hence my suggestion of having a star atlas 
handy). Throughout, I’ll be locating some features under discussion by using galactic
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coordinates. For instance, when you see “1 = 135°, b = -12°,” read it as longitude 135 ° 
and latitude -12 °.

Now let’s examine each quadrant chart, which we shall name after its central 
longitude. Be warned that constellation names, if used in the name of an OB group, a 
dark cloud or a star, are given as the official three-letter abbreviation. If you wish, you 
may pull out the centre page on which the maps are printed, if you don’t mind slightly 
disrupting your issue of AstroNotes. This layout was deliberately chosen.

0° —  Toward the Galactic Centre: Here Gould’s belt rises highest above the 
galactic equator, but this is also the direction where the edge of the belt is nearest the 
Sun. Most features are 400 to 500 light-years (ly) distant, but one notable exception is 
the naked-eye star cluster IC 4665 at about 1000 ly.

The greater part of the Sco-Cen association is visible (the fourth chart shows the 
rest). Note that this large association is divided into three sub-groups; spectroscopy 
and stellar kinematics suggest different ages for each. At any rate the elongated shape 
is due to differential galactic rotation shearing and spreading out the members into a 
lengthening “tube” 70° long on the sky. Many tattered clouds are present, currently 
being disrupted by the association’s strong stellar winds.

The least-populous subgroup of Sco-Cen is upper Sco, also called the Sco OB2 
association. It’s also the youngest, with star formation still occurring in the rho Oph 
cloud (1=354°, b=+17.5°). The intimate connection of these clouds and stars is 
revealed by the yellowish light of the red supergiant Antares scattering off the 
surrounding dust in its vicinity. At this end of the Sco-Cen association we see how the 
stellar winds of massive stars are compressing adjacent clouds to initiate new star 
formation. This propagating wave is eating into the Oph clouds toward the left.

The runaway star ζ (zeta) Oph is flying out of upper Sco at high speed, possibly 
once having orbited a more massive star that blew up as a supernova, allowing ζ  Oph 
to fly off at its original orbital velocity. This O-type star is quite hot enough to ionize 
the hydrogen gas in this cloudy environment, and is indeed surrounded by a very dim 
nebula over five degrees across.

The huge dark cloud covering much of Ophiuchus and Serpens is at roughly the 
distance of upper Sco, and probably a bit nearer; let’s say 400 ly around ζ  Oph. Where 
the cloud extends down and to file left toward the galactic equator it also recedes 
somewhat into the distance. This particular cloud complex ends at l=40°, b=0°, 
extending to perhaps 700 ly from the Sun. It appears to blend with more distant clouds 
(not part of Gould’s belt) that continue on through to Cygnus as the Great Rift, as 
distant as 3000 ly.

Between 1=25° and 38° and just below the belt are two discrete but subtle clouds 
associated with the Oph complex. The isolated cloud at l=45° is more opaque and 
probably rather close (500 ly?).
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90° —  The Direction of Galactic Rotation: From 1=30° to 90° there seems to be 
little of note in the way of Gould belt features. The belt’s existence is however betrayed 
by a concentration of B-type stars, especially in Hercules and Lyra, β (beta) and γ 
(gamma) Lyr, straddling the belt, are two likely members. Nearby is the sparse star 
cluster Stephenson 1, its brightest members being the lovely binocular double δ (delta) 
Lyr, an orange K-giant and blue O-main sequence dwarf. A small telescope shows 
several fainter members.

Where the belt crosses the galactic equator we suddenly encounter many 
interesting regions. One of my favorite binocular hunting grounds is the Cep OB2 
association, superimposed against a bright spur of milky way that extends into the 
middle of Cepheus. Its brightest member is the bloated red supergiant μ (mu) Cep, the 
Garnet Star, an evolved star similar to Antares and Betelgeuse. Adjacent to μ, also 
within Cep 2, is the cluster/nebula IC 1396, dimly visible to the unaided eye in country 
skies.

Around the edge of the Cep OB2 group are dust clouds suggesting an outward 
expansion due to the association’s stellar winds. This pattern is extremely apparent in 
the far infra-red at 100 microns, where the warmed clouds are arranged in a beautiful 
bubble. The large, isolated cloud at l=110°, b=+17° must lie rather nearby to be 
apparent against the extremely dim background of stars, say 500 ly or even less. I use 
this cloud as a gauge of sky transparency.

At nearly half the distance of Cep 2 lies the Cep OB6 association. Surprisingly, it 
remained unknown until 1997 when a search of the Hipparcos database revealed this 
group of stars sharing similar distances and proper motions. Its brightest member is 
the prototype Cepheid variable δ (delta) Cep, an evolving F-type supergiant, and a nice 
double for 10X binoculars to boot. The fact that the Cep OB6 group exhibits a similar 
space motion to that of the Cas-Tau association indicates that it may be an outlying 
subgroup of the latter.

Lying somewhat below Gould’s belt and away from the milky way background is 
the Lac OB1 association. Here we find no evolved giant stars, only main sequence 
members, the brightest being the B-type 6 Lac. There is only one O-type star, 10 Lac, 
which is the primary source of ultra-violet light ionizing a large, dim, photographic 
nebula of several degrees extent. The Lac OB1 group appears to the naked eye as a 
subtle, elongated concentration of dim stars nearly 15° long. If placed against the 
milky way it would be utterly inconspicuous.

On the edge of the Lac 1 association at 1=96° is a fairly prominent dust cloud, 
obvious in binoculars, which may be involved with this stellar group. More shredded 
Gould belt clouds are seen to the left of the Lac group, and are an observational 
challenge on the best nights.

I’ll mention here an association not plotted as it’s believed to be not involved with 
Gould’s belt per se, but it does lie near the edge of the belt. Cyg OB7 is a sparse, 
dispersed group which lies at about the distance of Cep 2 and is about the same size,
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but contains only about a half dozen known members, of which supergiant Deneb is 
one. The group’s centre coincides closely with the associated Northern Coalsack dark 
cloud at 1=90°, b=+2°. This 5° diameter cloud is quite apparent on even a not-so-great 
night. I have to take issue with those sources that place the Northern Coalsack at 
l=82°, b=+1°; this is merely the northern end of the Great Rift. The cloud at 1=90° 
stands out as a discrete entity, a subtler version of the southern Coalsack near Crux. 
This is how I learned it many years ago; that’s my story and I’m sticking to it!

180° —  Toward the Galactic Anti-centre: In this direction Gould’s belt dips 
lowest and, at 1=225°, lies at its farthest extent of some 2,000 ly. This chart shows the 
central regions of the belt and hence the bulk of the Cas-Tau association (the right 
edge of which appeared on the previous map). This 100°-long group is large on the 
sky because of its age; it’s certainly 30 million years old —  the first of the current 
generation of Gould belt stars. The brightest, and closest, member doesn’t appear on 
these charts. Alkaid, the end star of the Big Dipper’s handle, is only 101 ly distant, 
which explains its very high galactic latitude.

The core cluster of the Cas-Tau association is the Per OB3 group. Indeed, it’s 
quite possible that most Cas-Tau stars originated here. At an association’s typical 
dispersion velocities of 1 to 2 km/s, after 30 million years the group will have 
expanded to its current size. The Per OB3 stars are those that were more 
gravitationally bound together. The brightest Per OB3 member is the F-type supergiant 
a  (alpha) Per, a star that perhaps was, or may become, a Cepheid variable much like § 
(delta) Cep. Also known as open cluster Melotte 20, the Per OB3 association is one of 
the loveliest binocular sights in the sky.

Within the Cas-Tau association and lying at a distance of about 500 ly is the Tau- 
Aur cloud, likely the nearest of all clouds on this chart. It’s also a fairly prominent 
naked-eye feature on a good night. This star-forming complex, manufacturing 
relatively lightweight stars, is centred at 1=174°, b = -ll° , and is roughly 20° by 10° in 
size. Within it we find the newly-minted prototype variable star of its kind, T Tau. 
This cloud seems to be the only significant star-forming region within Gould’s belt; the 
rest are along the periphery.

On the far side of the Cas-Tau group is the Per OB2 association, one of the 
youngest Gould belt objects. Around o (omicron) Per is a compact, sparse cluster 
involved with a dim reflection nebula, evidence of the cluster’s youth. In addition to 
o Per and the cluster, the other two bright stars marking Perseus’ lower “foot” are 
members: ζ (zeta) and ξ (xi) Per. In fact, ξ is a runaway star with most of its velocity 
being directed away from us. This O-type star is currently lighting up the California 
nebula, part of the complex of gas and dust in the region.

Located farther down our local spiral arm is arguably the most-studied region in 
the Galaxy. The Orion complex, being situated well away from the confusing milky 
way background, stands out in splendid isolation. Here is a rare case where most stars 
making up a constellation are actually physically related (Crux, Lupus, Centaurus and
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northern Scorpius complete the list). The four stars marking Orion’s shoulders and 
knees are probably the earliest generation of stars, now well dispersed.

In addition to Orion’s Belt and Sword, the unaided eye glimpses in this region a 
swarm of over two dozen fainter stars. Most belong to the Ori OB1 association. 
Astronomers have split this association into four subgroups; a, b, c and d. Not plotted 
on the chart, subgroup d is the Trapezium cluster and other stars within M42, the 
Orion nebula.

The oldest subgroup is Ori OB la, also the nearest and largest of the four. About 
11 million years ago these stars were born, and subsequently one or two supernovae 
blew out the Ori-Eri bubble, a cavity of hot gas about 30° across on the sky. On the 
side of this bubble pushing up toward the denser galactic midplane is Barnard’s Loop, 
a dim arc of nebulosity following the curve of the Orion cloud (as drawn here) from 
just left of Antares, to the left and then downward to near Rigel. Even dimmer is a 
longer straight nebula delineating part of the opposite side of the bubble. It runs N-S in 
the sky from southwestern Taurus down to Eridanus. If drawn here, most of it would 
appear near the lower edge of the map at 1=190°. Compression shocks from these 
events and gentler but continuous stellar winds initiated further star birth which we 
see as the younger subgroups of Ori OB1. Current thought puts the subgroup c, 
Orion’s Sword, next to form about 5 million years ago, followed by subgroup b, the 
Belt, as recently as 2 million years ago (note the blazing supergiant Belt stars).

On this chart are two runaway stars that originated in the Ori OB1 association; 
AE Aur and 53 Ari. AE Aur is currently whizzing through a cloudy region in Auriga 
and is lighting up the Flame nebula (IC 405). The third of the known Orion runaways 
is μ (mu) Col, which appears on the next chart. It’s interesting to see that all four of 
the runaway stars plotted on these charts are moving more parallel to the galactic disk 
than perpendicularly. Could this mean that the collapsing clouds that form stars 
preferentially spin so that the stars’ equators, and binary orbits, are oriented roughly 
with the galactic equator?

Located at the very edge of Gould’s belt, the Orion dark clouds lie immediately 
behind the Ori OB1 association. On the near side of the cloud we see a blister of new 
star formation in M42. Visualize the progress of star birth from Ori OB 1a, eating into 
the cloud and slowly expanding the perimeter of Gould’s belt to ever greater distances. 
The same process is occurring in several other regions around the belt.

While it’s about twice the age of the oldest Gould belt features we’re discussing, 
M45 (the Pleiades cluster) is in a sense a belt object. In fact, many stars and some 
other star clusters (including IC 2391 on the next chart) scattered over the whole sky 
belong to the Pleiades supercluster. Note that M45 is very close to the centre of 
Gould’s belt; we can think of M45 as being the core cluster of an earlier generation of 
stars that formed about 70 million years ago, around the time of the extinction of the 
dinosaurs. While now even more dispersed than the Cas-Tau association, these stars 
(continued on page 13)
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0° —  Toward the galactic centre. Here Gould’s belt (the dashed line) rises highest 
above the galactic midplane. The belt’s periphery is also closest (~500 ly) and lies 
along the inner edge of our own spiral arm. The plane of the belt is apparent among 
the brilliant stars of the 70°-long Sco-Cen association.
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90° —  The direction of galactic rotation. The edge of this part of Gould’s belt is 
farthest at chart centre. There is little obscuration along the belt in Hercules/Lyra. 
Other than within the star-forming region Cep OB2, belt clouds in Lacerta, 
Andromeda and Cassiopeia are rather tattered, some being nearer than the belt 
periphery.
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180° —  Toward the galactic anti-centre. Where Gould’s belt plunges far below the 
galactic midplane we also find the young Per and Ori OB associations. The centre of 
the belt is inhabited by the dispersed Cas-Tau association and its core cluster Per OB3, 
as well as the older Pleiades cluster. The edge of Gould’s belt is farthest near the left 
edge of the map.
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270° —  Looking behind. From the Vela/Carina complex at centre and leftward, 
Gould’s belt follows the inner edge of our local spiral arm. The Vel OB2 association is 
blowing out a huge bubble in the so-called Vela Sheet. Where the belt rises above the 
midplane we see many clouds aligned with it in the Sco-Cen groups.
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(continued from page 8) are still moving along with the younger Gould belt stars. 
Taken together, Gould’s belt and the Pleiades super-cluster make up the Local 
association.

As stars and gas clouds orbit the galaxy, they oscillate vertically as well. For disk 
objects at the Sun’s distance from the galactic centre, this oscillation frequency is 
about 3.5 times per revolution, each full oscillation taking about 70 million years. So 
every 35 million years, as the Gould belt system passes through the galactic midplane, 
we might expect a new burst of star formation. The last such episode—the creation of 
this latest generation of stars—was roughly 30 million years ago, and the belt is 
currently partially straddling the midplane. Is the next rash of star birth in the offing? 
If so it will probably not be like the last Other than the Taurus clouds, most of the gas 
within the belt has been used and/or swept away, leaving little material to make stars. 
That activity is happening around the belt’s periphery, where much gas awaits.

270° —  Looking Behind: In this quadrant the perimeter of Gould’s belt begins to 
trace the inner edge of our local spiral arm, and continues thus through most of the 
first chart (toward the galactic centre). From 1=215° to 250° we find little obscuration 
from dark clouds. Even along the galactic equator there is little dust; indeed, this 
region is called the “Puppis window” by astronomers because we get a pretty clear 
view into the depths of the galactic midplane, which is in most directions heavily 
obscured.

A not-too-striking OB association covers much of Canis Major. Its name comes 
from the core cluster of this group, Collinder 121, whose brightest member is the 
evolved K-giant o (omicron) CMa. The brightest association member is δ (delta) CMa, 
the star marking the base of the dog’s tail. Like a  (alpha) Per in Per OB3, δ CMa is an 
F-supergiant. The dark clouds in the area possibly lie among this stellar group.

A little further on is a fascinating region in Vela and Carina, where the sail is 
attached to the ship. Note the appearance of a huge, roughly circular cloud with a 
clearer centre. Within lies the Vel OB2 association, the stellar winds of which, along 
with at least one supernova (the Vela SNR), are clearing out the central regions and 
blowing the cloud apart.

Nearly in the centre of Vel OB2 is its brightest member, γ2 (gamma-2) Vel is a 
massive Wolf-Rayet star vigorously sloughing off its outer layers as a violent stellar 
wind. The second brightest member is the O-type ζ (zeta) Pup, at the edge of the group 
to the right. A great many of the naked-eye stars within the plotted boundary are also 
members.

The combination of copious quantities of ultra-violet light and compression 
shocks is ionizing much of the hydrogen gas within the Vel-Car cloud. Most of the 
nebular light comes from the inner surface of the expanding bubble, and is seen 
superimposed with the dark cloud itself. Some wisps are beyond the cloud boundary. 
The total extent of the nebula reaches 35°, or 900 ly in diameter! Named after its
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discoverer, the Gum nebula can’t be seen visually, but is one of the more magnificent 
structures of the photographic sky.

Barely closer to us is the rather nondescript Tr 10 OB association, named after its 
core cluster, Trumpler 10. The proper motions of the association’s members are much 
like those in Vel 2, but current evidence points to it being somewhat older. The fact 
that the Tr 10 group straddles the galactic equator may point to it as being a non- 
Gould belt feature, although it’s still pretty close to the belt.

In the foreground at roughly half the distance of the previously mentioned groups 
is the star cluster IC 2391, also known as the omicron Vel cluster. As mentioned 
earlier, it’s of an earlier generation, its age having allowed many members to escape 
into the general field. Scattered all around us in space, these stars make up the IC  
2391 supercluster. Lying almost exactly opposite the cluster in the sky is the 
supercluster member ξ (xi) Cep, the brightest star in the centre of Cepheus.

Not far away from IC 2391 in space is another brilliant, naked-eye cluster, IC 
2602. This latter cluster is actually associated with the lower Cen-Cru OB association, 
although slightly removed in space.

Here we pick up the near end of the Sco-Cen association, where most of the 
naked-eye stars are members. Looking back at the first chart, a little math will show 
that of file 500+ members in Sco-Cen, a little over one hundred can be seen without 
optical aid. It must have been this group more than any other that got the minds of 
early astronomers pondering on this tilted stratum of stars. From my own experience, 
the effect is really quite striking.

Between 1=270° and 310° are a number of clouds which are elongated so as to lie 
parallel to Gould’s belt. This seems to suggest rather strongly an actual connection. 
The two lowest, sizeable clouds between 1=291° and 314° give the appearance of 
having been affected by stellar winds from the Cen-Cru group. The right-hand cloud 
of the two is the Chamaeleon cloud, in which new stars have begun to form, probably 
from shock compression.

Final Remarks
To my knowledge no observing guide gives a proper treatment of Gould’s belt. 

The best I’ve seen so far is in The Guide to the Galaxy by Nigel Henbest and Heather 
Couper. Even then the belt is given something of a side bar treatment, where it 
deserved a whole chapter, I think. Various professional papers that have appeared over 
the years have been the best source of detailed information. The brief account given 
here encapsulates my current state of understanding. The quest continues!

I believe that an understanding of basic astrophysics allows us to further 
appreciate what we are enjoying aesthetically in the night sky. Knowing the life cycles 
of the stars and the makeup of the interstellar medium, visualizing the gravitational 
machine that is our galaxy, and viewing the sky as more than a flat star map all 
enhance our sense of wonder at the scale and complexity of the cosmos. Gould’s belt
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and its substructures provide us with a laboratory in which we can witness many of the 
processes which define our dynamic Galaxy. I encourage you, while you gaze upward, 
to contemplate the almost incomprehensible forces at work that have shaped the 
universe we live in.

Report on the October 2 3 , 1999
National Council Meeting John Thompson

National Council Representative

The National President, Randy Attwood, mentioned that the National Office’s 
computer system is essentially complete. A consultant had been hired to build the 
system to handle memberships and subscriptions after it was decided to do these things 
in-house rather than continue to rely on the University of Toronto Press. The project 
was on budget until a $5800 module was added to handle non-member Journal 
subscriptions. This was justified on the grounds that the U of T Press wanted to charge 
$5000 per annum, up from $1000 last year, to do this task. Y2K testing revealed a 
slight problem, which is being corrected.

The Publication Committee is looking for a new Observer’s Handbook Editor 
after Dr. Roy Bishop’s decision to step down after 19 years of dedicated service. They 
also decided to restructure the Editorial Board with the addition of a Managing Editor, 
with other Editorial duties split between an Associate Editor (Research), an Associate 
Editor (General) and a Production Editor. These are all voluntary positions, and the 
Committee was concerned about the heavy toll the duties have been taking on the 
Editors.

Second VP Rajiv Gupta reported that Society membership is now at 3,900 — up 
from 3,400 this time last year. RASC Calendar sales have been very strong and he 
expected we would sell one thousand more this year than last.

Council was saddened to hear of the death of Dr. Edward Kennedy of Saskatoon, 
who was well known as a speaker at General Assemblies. A get-well card was 
prepared for Mr. Leo Enright of Kingston who is recovering from a severe illness.

Toronto Centre requested a grant of $10,000 towards completion of their 
observatory near Collingwood. It is situated on a 5-acre property complete with a three 
bedroom house. The observatory will house a 16” LX-200. The plan is to make it 
available to other RASC Centre members on approval and with keyholder fees, much 
like our own Fred P. Lossing Observatory.

An informal discussion was held after the main meeting regarding policies for 
future fee increases, if any. The general consensus was that the fees should be to only 
cover marginal membership expenses and should be directed back to Centres for 
public education projects wherever possible.
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Michael WirthsA Sidewalk Astronomy Tale
I did a little “sidewalk astronomy” last week here in Perth. I set up my 5” Apo in 

the parking lot of the Perth Mews mall up on Highway 7 to show people the Moon, 
Jupiter, and Saturn since they were quite well-positioned in the sky. It was a cold 
minus-12 degrees Celsius but the sky was clear with ‘fair’ to ‘good’ seeing.

Almost immediately I was mobbed by about 15 people all eager to get a peek 
through the scope. Many were dumbfounded by the amount of detail visible in 
Saturn’s rings and on Jupiter’s disk. After seeing Saturn, one young woman exclaimed 
that her dad had to see this — she then ran off to a pay phone to call him. Later she 
came back with her father and the gentleman told me that he had had an interest in 
astronomy since childhood but that he had never had the chance to get as clear a view 
of the planets as what he had just witnessed! I told him about our Ottawa Centre 
meetings and he said he would try to attend.

Another woman came by with her young boy and told me that she had just 
purchased an astronomy book for her son. After seeing through the eyepiece some of 
the objects covered in the book, they agreed that “real-time” astronomy was a thrill!

Later in the evening the local town police drove by and stopped. A young cop got 
out and said, “Hi Mike! Have you found the Mars Polar Lander yet?” (I have no idea 
how he knew my name! And he was too young to remember me from high school — I 
guess that’s a small town for you.) Both officers looked at the Moon and Saturn, 
thanked me and left.

I was getting very cold after about two hours of observing. Fortunately the mall 
was closing and the number of people diminished enough for me to make an escape! 
All in all it was a great evening despite the cold. I counted about 80 people in total and 
most had never looked through a telescope before! What fun!

Ottawa Centre Bulletin Board

Messier Scores
If you are keeping track of your Messier scores, send them in to 
AstroNotes and we’ll publish them. There’s nothing like friendly 
competition to force your eyeball to detect those fleeting photons 
from the Messier objects that have eluded you thus far. Email the 
editor at kupo@storm.ca or call (613) 841-1991.
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Invitations

Update: Let’s Go to the Texas S tar Party Michael Wirths
I’d like to ask those people that are interested in going to the Texas Star Party to 

please confirm & finalize their intentions with me. The number of people going will 
dictate the type of accommodations we will need. The draw for accommodations at 
Prude Ranch will take place near the end of January, and from what I understand from 
talking to others that have gone before, the chances of getting a bunkhouse are quite 
good (ideal for clubs since they house 5 to 20 people). I have done some quick 
checking on airfare and it seems if we leave from Syracuse, NY the airfares are in the 
US$530 range (landing in either El Paso or Midland/Odessa). Let me know if you can 
come!

The Texas Star Party occurs at 5000 feet of elevation and 7+ magnitude skies with 
the McDonald Observatory nearby. For those that may be interested here is the TSP 
website: www.metronet.com/~tsp.

Contact me via email at mwirths@superaje.com.

Ottawa Centre members’ August 11th, 1999 Solar Eclipse Photographs Online
• Peter Manson: www3.sympatico.ca/pmanson/eclipse.htm
• Paul Mortfield: www.backyardastronomer.com/eclipse99

Visit the RASC Webring
If you are an RASC member and maintain a personal web Site, why not join your 

fellow members in our online community? Visit members.home.net/astroring.

Requests

Abrasives Wanted
I’m looking for abrasives (600 and M305 emery), rouge and burgundy pitch, to 

finish a 10” mirror. I’d appreciate information on Canadian sources or local ATM’s 
who can spare some of their own materials. I also have a new 1¼” focuser and used 6” 
mirror cell for sale or trade. Please contact Hugo Kneve at (613) 835-2487 or e-mail 
h.kneve@telesat.ca.

Looking for a “Gunsight”
I am looking for a device that Edmund Scientific used to sell a number of years 

ago. It is called an “N-3C Gunsight, Edmund part no. 70774” or an “N-3B Gunsight, 
part no. 70806.” Edmund no longer sells it. You can modify it to act as a bench 
collimator as it comes with a neat l/10th radian reticle. If anyone has one to spare 
please call Barry at (613) 829-5251 evenings or during the day at (613) 992-3048 or 
email barrymat@comnet.ca. I will gladly pay for one.
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Goods, Services, and Advertisements

For Sale
16” f/D 4.78 Pyrex Ceravolo mirror, 1.7 times better than diffraction limited, with 

interferogram. Call Paul Boltwood at (613) 836-6462, afternoons & evenings.

Opticks
Do you get a headache while using your favourite binoculars? Did you drop them 

in the water, and now you cannot see through them? Do you hear something rattle 
when you shake the binoculars?

If you can answer yes! to any of these questions, or have questions about 
binoculars, telescopes or any other optical instrument, call OPTICKS (Barry 
Matthews) at (613) 829-5251 for fast and reasonable repairs done locally.

For Sale — Atlas of 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. M essier 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 
two for $35.00. For more information, please give Harry Adams a call at 
(613) 584-4804 or email adams@intranet.ca.

December Centre Meeting Franç ois Kupo
Gary Boyle, the Observers Group Chair, opened the last meeting of the Ottawa 

Centre of the 1900s with the comment, “Well, folks, they lost another one!” He was 
referring, of course, to the sad loss of NASA’s Mars Polar Lander probe. During the 
time of the meeting, hope was still alive that contact would eventually be made, but 
alas, ’twas not to be. Moving on to exciting news, Gary also spoke of how astronomers 
gathered more evidence of extra-solar planets by measuring a 1.7% drop in a star’s 
light as a suspected planet moved in front of it relative to Earth. It seems that the 
Galaxy is indeed teeming with planets. What a fitting end to the 1900s!

Paul Comision was our usual first speaker of the month to present his latest 
Cutting Edge o f Astronomy topic. Paul discussed the “bottom-up” theories about how 
galaxies are formed through collisions and mergers of smaller galaxies (much like 
how pile-ups are formed on Ottawa highways during freezing rain), as opposed to the 
older “top-down” theories where a galaxy is bom a specific size and stays that way 
throughout its life, and how the bottom-up theories were gaining prominence. The 
December 1999 issue of Astronomy magazine covered this topic in detail.

P ierre M artin, the Centre’s Meteors Coordinator, discussed his European trip to 
observe the stormy Leonids. On the evening of November 16th in Berlin, Germany,
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Pierre and his group of meteor chasers discussed the weather forecast. It wasn’t good 
news anywhere except southern Spain, which was the only area that looked promising: 
the next day, a high-pressure system was forecast to be over Spain. So off they flew to 
the southern coast of Spain, arriving the night of the 17th which was the predicted 
maximum of the Leonids meteor shower. They drove straight out of the airport and 
toward the north until they found a good place to observe the skies. They found an old 
abandoned building that would shield them from the very strong winds (while the 
weather was not very cold, it was quite windy). They started observing at 23:10 (all 
times UT). In the first hour, they saw six Leonids, but by 1:45 in the morning they 
were seeing roughly 16 per minute. Most were magnitude 3 or 4. At 1:56, Pierre saw 8 
Leonids in one second. The rates increased dramatically now, with Pierre no longer 
able to keep up by verbally recording each meteor’s magnitude in his tape recorder — 
trying to just say “Beep!” for each meteor was all he could do as the Leonids assaulted 
and claimed as their own the sly overhead. At 2:20, Pierre was able to go back to 
calling out magnitudes, recording an average of 29 per minute, and then down to 18 
meteors per minute by 2:30. At 3:44, a -6  magnitude meteor exploded in a blue-white 
flash and left a visible train for three minutes afterward (five minutes by binoculars). 
By 4:00, Pierre was recording two to three meteors per minute but could barely keep 
his eyes open as exhaustion now began to overwhelm his senses.

Pierre said it was an unforgettable experience and the finest meteor shower he’d 
ever seen. Pierre completed his talk by announcing that in 2000, Eastern Canada will 
be well-positioned for viewing the Leonids meteor shower, although a bright Moon 
near Leo will interfere during the peak times.

Cathy Hall is a meteor observer and co-author of the North American Meteor 
Network newsletter as well as an RASC Ottawa Centre member. She had accompanied 
Pierre to Europe for the Leonids peak and showed her own slides of the trip, including 
many shots of Berlin and its distinctive architecture. With the upcoming December 
Geminids in mind, Cathy asked the audience if  anyone would be interested in “closer- 
to-town” observing sessions; she would also be glad to teach the fine art of meteor 
observing during such sessions (such as how to judge the magnitude of a meteor).

Carmen Rush, the Ottawa Centre’s Historian, spoke about a pair of 15th century 
astronomers. Georg Peurbach, an Austrian scholar, published a book called New 
Theories o f the Planets in 1454. Johann Muller, better known as Regiomontanus, 
joined Peurbach while in his teens, and they embarked on a program of observations of 
the planets, eclipses and comets. In the late 1450s, Peurbach completed his most 
laborious work, Tables o f Eclipses. Peurbach’s other works include minor treatises on 
earlier instruments, but his New Theories o f the Planets was his most influential, 
appearing in nearly 60 editions. Regiomontanus produced a work on trigonometry in 
1467, acquired his own printing press and published his own planetary almanac for 
the period 1474 to 1506. Christopher Columbus is said to have used this almanac to 
astonish Jamaican Indians by forecasting the lunar eclipse of February 29th, 1504. 
Regiomontanus enjoyed a widespread reputation for his talents in setting out clear 
mathematical foundations for astronomical knowledge. He broke with the traditional
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practice of dividing the standard radius into 60 parts and began to work in powers of 
10, which was responsible for the eventual adoption of the decimal system.

Lee Macdonald, your Ottawa Centre Secretary, played a video he shot of the full 
Moon from his observatory in Kanata through his 80mm refractor. The stunning video 
covered the entire surface of the Moon. Lee pointed out various features and famous 
‘moonmarks’ as the camera slowly panned. One could almost pretend one was flying 
over the surface in a trusty lunar module during the Apollo missions; this is certainly 
what the view must have been like! It was quite the stunning video indeed.

Glenn LeDrew, the Centre’s F.L.O. Telescope Training & Comets Coordinator, 
discussed Gould’s belt, a huge structure of the brightest, most noticeable stars in a 
band tilted at a 20° angle to the plane of the Galaxy. This issue of AstroNotes contains 
quite the interesting expose on Gould’s belt.

Gary ended the meeting with an enjoyable video of the RASC picnic at the Meiers 
earlier this year. Our thanks go out to Anne and A rt Fraser for their kind supplies of 
coffee, pop and the other assorted munchies they served in the lobby area after the 
meeting — an important part of each night’s social gatherings!

Cosmological Trivia Corner Trivialized
To have enough space for your mailing label below, the Trivia Comer will not be 

seen this month but will return next month in its regular spacetime continuum. We 
reproduce the question below to give readers another chance to send in their answers:

How would you go about [communicating with] Proxima Centauri 
in a way that would get a message across well before 2003?

Let’s see if we can try to keep this question within the realm of late 20th century 
theoretical physics (let’s face it: “Use Lieutenant Uhura’s subspace transmitter” won’t 
count). Email your answers to kupo@storm.ca.

Next Meeting of the Ottawa Centre, RASC

We look forward to seeing you at our next Ottawa Centre meeting at the 
National Museum o f Science and Technology at 8:00 p.m. on

Friday, February 4th, 2000

EXECUTIVE SECRETARY, R.A.S.C. 
136 DUPONT ST.

Clear Skies Toronto o n t.
M5R 1V2 4 C
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