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A pril C entre M eeting

D r . L loyd H iggs
OF THE HERZBERG  INSTITUTE OF ASTROPHYSICS, NRC

The M agic of A perture Synthesis

OR
How a M odern Radio Telescope

Works!

Thursday, April 19, 1990, 8:00 PM, 
NRC Auditorium, 100 Sussex Drive

Dr. Higgs will discuss the concept of aperture synthesis, fundamental to 
modern radio astronomy, and will illustrate his presentation with 
examples of current radio-astronomy research carried out at the 

Dominion Radio Astrophysical Observatory in Penticton, BC. He will 
also discuss briefly the directions in which radio astronomy in Canada 

might proceed in the next century.
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EVENT HORIZONS

A pr. 19 C entre M eeting -  National RASC President Lloyd Higgs will
present: "The Magic of Aperture Synthesis, or How a Modem Radio 
Telescope Works".

A pr. 21 RASC Centennial S tar Party - Indian River Observatory. Saturday
night only. Call Hilderic Browne at 828-7151 for more information.

A pr. 27/28 Public Star Party (location TBA).

A pr. 21-28 C entennial Astronomy Week -  a display will be set up at the 
Lincoln Heights Galleria on the 21st, and the National Museum of 
Science and Technology on the 28th. A star party will also be held at 
the Helen Sawyer Hogg Observatory located at the museum. Help is 
needed! Call Hilderic Browne at 828-7151 for more information.

May 4 O bservers’ Group M eeting -  NRC Auditorium, 100 Sussex
Drive, 8:00 pm.

May 18/19 "Galaxies" S tar Party -  Indian River Observatory. Event will 
take place on first clear night that weekend.

June 28-July 2 1990 G eneral Assembly -  Carleton University.

ASTRO-EXCHANGE

For Sale: Telescope, Newtonian reflector with equatorial mount, 
German-made Bresser Optik; Mirror 114 mm (4.5 in) focal length 
900 mm (35.4 in), Finder 5X24; Eyepieces 6, 12.5, 20 and 40 mm; 
Barlow lens; Roof Prism, filters: $400.00. Call Ernie at 225-7798.

For Sale: Perfect Condition. Meade 2080 LX5 (8"SCT) with 
declination motor and counterweights. Includes:

Meade 26 mm Plossl Televue 13 mm Nagler (superb)
Televue 40 mm Plossl Televue 2.5X Barlow

Lumicon 1-1/4" Deep Sky Filter

Total retail value is $3600. Serious offers only for entire package. Call 
David Monoogian, 684-7677 evenings.

For Sale; Celestron-8 (orange) with special coatings, four eyepieces 
(12, 20, 25 and 40 mm), 2X barlow, two finders, 2 inch and 1-1/4 inch 
star diagonals, porro prism, drop-in filters, tripod, wedge, trunk. Will sell 
for $1000. David Golphin, 596-2736.
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I should have known something like this was going to happen.

I ’d spent a blissful late summer and autumn in the playgrounds of 
Sagittarius, Cygnus, and Andromeda, and a delightful early winter in the 
embrace of Cygnus, Orion, and the Pleiades. It was wonderful. It was 
great. Yet somewhere along the line I lost the bubble. Royally! And all 
because of a stupid comet.

This particular comet being newly-discovered, I thought I ’d sweep it up 
for myself and take a look. According to one of the co-discoverers, it 
was supposed to be in the vicinity of Cygnus. Sounded simple enough.

Well that’s when the bottom fell out. Going over my observer’s notes for 
the past six months it’s difficult to pinpoint exactly when I lost track of 
Cygnus. But lose it I did. (I’m not one to shift blame, but if a certain 
so-and-so’s @!&#! comet had been near Orion instead of Cygnus none 
of this would have happened!)

All I know is that on my first night of scanning for the comet, the 
northwestern region of the sky made absolutely no sense to me. By 
chance, I got outside two hours earlier the next night -  and then things 
started to fall into place. How was I supposed to know Cygnus was 
setting early?

Well I spent a good hour "standing on my ear" that night before I got a 
really good grip on what was up and what was down. (An unscrupulous 
astronomer could make a few coppers off a greenhorn like me during a 
star party: "Psst. Hey, pal. Wanna know where Beta Origami is without 
havin’ to stand on your ear? Ten bucks and she’s yours.")

Oh misery. Are there others like me out there? Am I alone, standing on 
my ear?

But hang on. Now that I think about it, maybe it’s no accident that most 
observing goes on during the hours o f darkness. Hah! And what about 
all you solar observers -  hiding behind your No. 14 welder’s goggles? 
Do you think nobody is going to notice your gyrations as you try to sort 
out all those sunspots? Tell you what. At Baja California next summer, 
when everyone else is busy gawking at the solar eclipse, lift your shades 
for a moment and look at your neighbour. Who knows, she might just be 
standing on her ear.
(Sorry about that comet. Don’t worry, I took 20 minutes to find M13 the first time -Ed.)

CONFESSIONS OF A GREENHORN Brian McCullough
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DIAL-A-STRONOMY David Fedosiewich

Until recently, quick access to information of recent astronomical events 
has been available mainly to professional astronomers and those few 
amateurs wealthy enough to afford regular delivery of IAU Circulars. 
Unlike NHL hockey scores, comet ephemerides and reports of novae in 
distant galaxies just aren’t in high enough demand to warrant a regular 
spot on the evening news.

For those who own or have access to a personal computer and a modem, 
such information is only a phone call away. Much of the information of 
interest to amateurs can be found on "echoes" on local "bulletin boards".

A bulletin board, as it is commonly called, is basically a program run on 
a remote computer that can be accessed via your telephone line. Such a 
program operates interactively with you, allowing you to access 
(download) programs, bulletins, etc. available on the remote computer. 
Since this is a two-way link with the bulletin board, you may also send 
(upload) in the same manner. These bulletin boards are operated for the 
most part by hobbyists, who themselves communicate with each other 
via their bulletin boards, creating a powerful communications network.

FidoNet has become probably the most popular network accessible via 
most bulletin boards, and supports what are called echoes. An echo is 
essentially an information area that pertains to a particular area of 
interest to bulletin board users, and whose "mail" is updated on a daily 
basis. If you have followed this so far, then you have probably guessed 
that an astronomy echo exists on FidoNet You’re probably also asking 
yourself: "Alright... how much"?

Unlike some networks (ie. CompuServe, The Source, etc.) that exercise 
accounts and fees, most bulletin boards request a nominal charge for the 
use and maintenance of the service that they are offering, usually $10 to 
$20 a year. In fact, some bulletin boards can be accessed free of charge. 
The people who operate the bulletin boards (the Sysops) simply ask that 
you register when you call up for the first time.

As for the astronomy echo, more than just information of recent 
astronomical happenings is available. The echo also serves as an 
excellent question and answer forum, since amateurs reading the echo 
may communicate with each other by posting messages on the echo. And 
because the echo is linked between your local bulletin board and 
thousands upon thousands of bulletin boards across North America, 
don’t be surprised if someone in Pascagoula, Mississippi answers your 
question concerning an observation you have made!
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If all this sounds too incredible to be true, pinch yourself, because it is. 
Your biggest problem will probably be selecting which bulletin board(s) 
to register with. There are dozens in the local area to choose from, 
although only a few offer more than one telephone line. This increases 
your chance of connecting with the bulletin board at any one time. Also, 
not all bulletin boards support the astronomy echo, so you will probably 
want to make sure that they do. My personal choice is CHANNEL-23, a 
bulletin board that operates out of Orleans, supports the echo, and which 
boasts four telephone lines. CHANNEL-23 may be reached at any of the 
following numbers:

Line 1 
Line 2 
Line 3 
Line 4

830-5391 2400-9600 baud
830-9217 300-2400 baud
830-8147 300-2400 baud
830-8148 300-2400 baud

If you already own a personal computer, a good 1200 baud modem can 
be purchased at most computer stores for around $100. A faster 2400 
baud modem will run a little closer to $200, although I have seen some 
priced as low as $170 locally.

The sooner you get started, the sooner your access to a wealth of 
astronomical information will be available for the price of a local phone 
call.

SOLUNAR WATCH L. Robert Morris

Casio’s "Astronomer’s watch" is now available from Consumers’ 
Distributing, item 170-266, for $69.99. Input your latitude and longitude 
(to the nearest degree), local time, GMT, day, date and year, and the 
watch takes over until the battery runs out, or 2029, whichever comes 
first. It continually displays phase of the moon (via eight discrete 
symbols); moon hour-angle ("analog" display); day of the week, date and 
month (eg. THU 3-29); and time to the neatest second, in either am/pm 
or 24-hour format. Pressing the button brings up the moon age (to a tenth 
of a day), and local sunrise/sunset times, all for the current day. It also 
has a daily alarm, and a stop watch good to 1/100 sec. You can rapidly 
move to any date within +/- a few months of the current day, and within 
about 30 seconds the watch shows you the phase and age of the moon for 
that date!

Since there really aren’t enough astronomers to justify marketing this 
watch, Casio has "disguised" it. They made it waterproof to 100m, added 
a mysterious function which displays from one to five marine symbols 
on command, and called the watch "FISH EN TIME".
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A CLOUD PRISM

Friday, March 9th had all the markings for being "one of those days." A 
bleary-eyed trip into work in the morning, a ho-hum eight hours at the 
office and the usual mind-crushing, hour-long bus ride homeward. It 
would have been one of those days, too, except that at exactly 5 pm I 
witnessed a marvellous natural phenomenon in the northwestern sky.

I thought I was dreaming. In the midst of an insipid yellow sky that 
could have poured out of an industrial smokestack, a perfect prism had 
formed in a low-lying cloud. It was as if a section of rainbow had been 
"billboarded" on the side of a cloud, except that the spectral spread was 
at least twice as wide as we normally see in a rainbow. The individual 
colours were distinct and vivid -  a remarkable contrast to the 
otherwise dull sky. A hand-span to the left the late-aftemoon sun was 
barely visible through the cloudy haze.

I observed the phenomenon until the cloud dissipated 15 minutes later. 
Apart from my memory of the event, all I was able to salvage was the 
accompanying sketch. It hardly does justice to what I saw, but it does 
give some idea of how magnificent it was.

Perchance did anyone else observe this wonderful "cloud prism" and 
(fingers crossed) photograph it?
(Brian was probably observing an exceptional "Sun Dog" -Ed.)

Brian McCullough

THE COMET COMETH Doug G eorge

Everyone has been talking about Comet Austin, which was predicted to 
be the brightest comet since Comet West in 1976. Although it may still 
attain that distinction, it probably won’t be as bright as originally 
predicted. Recent estimates place the maximum brightness at 
magnitude 1; perhaps worse. Even so, Austin will probably put Halley’s 
Comet to shame.

The comet first becomes visible in early April, though it will be hugging 
the horizon at both morning and evening twilight. On April 14th, it will 
be due north of the sun, but very low. Starting on April 15th, the comet 
will bolt into the darker morning sky. It emerges from twilight and 
moonlight on April 20th. Although it is starting to fade, this will 
probably be the best time to see it. The observing window lasts until 
May 6th.

April 1990 ASTRONOTES 9



Meanwhile, Comet Skorichenko-George and the recently-discovered 
Comet Cernis-Kiuchi-Nakamura are both at about 9th magnitude. I first 
observed Comet C-K-N on March 21, when I happened across it while 
comet hunting. (No, I didn’t know about it beforehand. If it weren’t for 
all that fog the previous week... oh well.) It has a quite different 
appearance from Comet S-G despite its similar size and brightness, so 
it’s worth a look to compare the two.

Ephemerides and finder charts follow. I have also included the orbital 
elements for those who have computer programs which can calculate 
daily positions. To find the comet, it is best to plot its location using the 
listed RA and Dec on an atlas, and star-hop to the correct location. You 
may have to interpolate between dates.

Comet Austin

Date RA Dec (1950.0) Date RA Dec

Apr 4 
Apr 9 

Apr 14

1h49m
1h43m
1h29m

+18°33m
+25°21m
+30°52m

Apr 19 
Apr 24 
Apr 29

1h08m
0h44m
0h 18m

+34°17m
+35°52m
+35°05m

Epoch = 1990 Apr. 19.0 ET 
T = 1990 Apr. 9.9708 ET; Peri. = 61.5625; e = 

Node = 75.2223 1950.0; q = 0.349854 AU; Inch
1.000301 
= 58.9574

Comet Skorichenko-George

Date RA Dec (1950.0) Date RA Dec

Apr 14 
Apr 19

2h 56m
3h 17m

+40°54m
+40°00m

Apr 24 
Apr 29

3h 38m
3h 58m

+38°57m
+36°29m

T = 1990 Apr. 11.9389 ET; Peri. = 137.8482; Node = 279.3118 1950.0 
q =  1.569001 AU; Inch = 59.3652

Comet Cernis-K iuchi-N akam ura

RA Dec (1950.0) Date RA Dec

4 h4 6 m  +51°20m  Apr 24 6h06m  +47°13m
5h 2 8 m  +49°39m  Apr 29 5h40m  +44°16m

Date

Apr 14 
Apr 19

T = 1990 Mar. 17.296 ET; Peri. = 100.588; Node = 347.727 1950.0; 
q = 1.06849 AU; Inch = 48.138

10 ASTRONOTES April 1990



April 1990 ASTRONOTES 11

Co
m

et
 A

us
tin



THE CLIMATE CONNECTION RoseAnne Mussar

Is there a connection between climate patterns on Earth and the eleven- 
year solar cycle? This has been a topic of controversy ever since the 
cycle was discovered in the mid-nineteenth century. Since then, the 
search for the climate connection has been plagued by misguided pet 
theories and statistical red herrings. However, recent research on polar 
winds and temperatures may have yielded a correlation.

As we all know, it is the power of the sun that drives the Earth’s climate 
patterns, providing the energy that creates air currents in the 
stratosphere. The movement of these air currents over land and water 
defines the climate patterns that we experience. About ten years ago, an 
interesting connection was observed between two separate winds -  a 
North Pole vortex and an equatorial wind. The equatorial wind is known 
as the quasi-biennial oscillation, because it reverses direction from east 
to west and back approximately every 27 months. It was noted that when 
the equatorial wind was blowing from the west, the polar vortex was 
especially strong and cold. This discovery was made in 1982 by Karin 
Labitzke, an atmospheric scientist at the Free University of Berlin.

Further research into this coupling of the winds revealed that the 
correlation broke down when the solar cycle peaked. At solar maximum, 
the polar winds were much milder than normal, but there was as yet no 
evidence that the polar wind cycle followed the 11-year solar cycle. 
Then in 1987, Labitzke came up with a new way to plot the data. She 
separated the average wintertime temperatures in the stratosphere above 
the North Pole into two groups: one group containing data from those 
years when the equatorial winds were blowing from the east, and the 
other group containing temperatures for the westerly winds. A pattern 
immediately emerged. When the equatorial winds were from the west, 
polar temperatures rose and fell in step with the solar activity cycle. 
When the winds were from the east, the pattern was opposite: average 
temperatures were lowest when solar activity was highest.

The mechanisms underlying this patterning of polar temperatures are as 
yet unknown. For now, it is cautiously viewed as a statistical correlation 
only. It may be that the pattern will break down when observed for a 
long period of time. This data is just providing one more piece to the 
puzzle of how our solar system, and the universe, works.

(Condensed from "The Sunspot Syndrome", Marcia Bartusiak, 
DISCOVER magazine, November 1989)
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Perceptor
and TelescopesTrans Canada

Everything for the Amateur Astronomer
Astronomical Telescopes & Accessories 

Tripods, Equatorial Mounts 
Spotting Scopes, Binoculars, Photographic Equipment 

Books, Charts, Sky Maps, Posters

Friendly Service, Expert Advice, Lowest Prices

Large  Inventory - A ll M a jo r  B rands
Aderblick (Carton), Astro-Physics *, Bausch & Lomb, Bushnell, Byers, Celestron, Coulter, 
Daystar, Fujinon, Hexadome (Kinard), Leitz, Losmondy (Hollywood General M aching), 
Lumicon, Manfrotto, M eade, M otodec & Motofocus (Jim's Mobile). Nikon, Parks, 
Questar*, SureSharp (Spectra), Steiner, Swarovski, Takahashi, TeleVue, Telrad (Kufeld), 
Thousand Oaks, TuthilI, University Optics, VernonScope, Zeiss . . . and m any others 

* Exclusive in C anada

John & Susanne Kidner invite you to ...
V isit our show room

On Hwy 27, 1/2 Mile South o f Hwy 9

SCHOMBERG

Perceptor
Brownsville Junction 
Plaza (2nd Floor)

Enter by the blue door off the courtyard 
mid-way along the plaza

Wed. 10 am to 6 pm 
Thurs. 10 am to 6 pm 
Fri. 10 am to 6 pm
Sat. * 10 am to 4 pm

Other times by arrangement
* Closed Saturdays on "Holiday" Weekends

O rder co n v en ien tly  
by ph one or m ail

from Perceptor 
or from our

discount mail order division;

TelescopesTransCanada
P.O.Box 823

Aurora, Ontario L4G 4J9
Call or write for free price list 

(416) 939-8274

Perceptor 
Brownsville Junction 

Box 38. Suite 103 
Schomberg, Ontario 

L0G 1T0 
(416) 939-2313
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STAR PARTY SCORE: CLOUDS 1, OTTAWA CENTRE 1 Hilderic Browne

The first star party planned for 1990, set for the weekend of February 
23rd-24th, unfortunately followed the precedent of most of our attempts 
last year, and was clouded out both nights. Well actually, Jupiter was 
barely visible through the cloud cover on Saturday night: to the naked 
eye, it presented a truly nebulous disk about the size of the full moon!

Our attempt in March was much more successful. On Friday, March 
23rd, about twenty Ottawa Centre members and friends turned up over 
the course of the evening to look at a wide selection of celestial objects 
through the 16" telescope at IRO. Two members braved the chilly 
evening temperatures and set up their own telescopes as well. The menu 
included those old winter standbys, M42 in Orion and M l in Taurus, 
plus a selection of star clusters -  M41, M35, M36, M38 to name a 
few -  and such galaxies as M51 (the "Whirlpool") in Canes Venatici, 
and M65/M66 and their companion NGC 3628 in Leo, all visible in one 
field. Of course Jupiter was still a prominent attraction. One lesser- 
known but easy object that attracted some admiration was the beautiful 
gold and blue double star Herschel 3945 in Canis Major, "the Alberio of 
the winter sky". Intermittent light cloud was an occasional annoyance 
but always seemed to leave some interesting quarter of the sky clear, and 
the chilly winds that had blown all day dropped almost to a dead calm at 
nightfall. The crowd dispersed around 23:30 leaving one dedicated 
observer to successfully "bag" a rare quarry indeed in the early morning 
hours: the planet Pluto!

On Saturday night we had a repeat performance for the benefit of a 
different and slightly less numerous group, around a dozen in all. The 
clouds were a bit more frequent and a little thicker than the preceding 
night, and it seemed quite a bit colder and windier as well, but we 
managed to see a number of new objects, including Comet Skorichenko- 
George and a recent discovery, Comet Cernis-Kiuchi-Nakamura. 
Although the sun was of course a good way below the horizon, it 
reminded us of its presence by exciting an aurora. Though interesting in 
its own right, it didn’t interfere with a superb view of NGC 2392, the 
"Eskimo Nebula", a bright planetary in Gemini and one of the few of 
that class in which the central star is readily perceptible. Then it was off 
to Leo to hunt up -  or more accurately, stumble across! -  some more 
galaxies: M95, M96, M105, NGC 3384 and NGC 3389. We packed it in 
about 23:00.

My apologies to those who (1) went out to IRO not knowing if the star 
party was on, and (2) were misinformed by me of its cancellation on 
Friday night. Happily, reports of its demise were much exaggerated, and

14 ASTRONOTES April 1990



we ended up having two sessions. The major problem is the fact that I 
am not yet a key-holder, and had been unable to guarantee that anyone 
would be there to open the observatory, given the dubious-looking 
weather in Ottawa around 6PM. Hopefully the former problem will be 
solved by the time of the next star party on April 21st; as to the weather 
then, we’ll have to wait and see!

1991 SOLAR ECLIPSE EXPEDITION

The Toronto Centre is organizing a solar eclipse expedition to Baja 
California on July 11, 1991. The organizers are Ralph Chou and Jennifer 
Owen. This is an eight-day package, including a Mount Palomar tour, 
JPL tour, and the eclipse in Mexico. Accommodation will be at the 
Aston Cabe Regis Hotel, in San Jose del Cabo.

If possible, the organizers hope to meet the National RASC expedition at 
their observing site (depending on availability of ground transportation). 
San Jose del Cabo is within the path of totality, so it may be desirable to 
observe the eclipse at the hotel or nearby.

The estimated price of the tour is $2500 CDN including all airfare (from 
Toronto), accommodation, transfers, entrance fees, and selected meals. 
This is based on group fares and double occupancy. In order to reserve a 
place, a deposit of $350 US for the hotel is required on booking. You 
will be advised of further payment details as soon as they are finalized.

For more information, please contact Bob Bujic at Europa Travel at 
(416) 465-7489 during business hours, or Ralph Chou evenings at 
(416) 567-8694, or Jennifer Owen at (416) 922-9275.
This notice courtesy Cathy Cresswell.

MEMBERSHIP CATEGORIES

When the new Bylaw Number One of the national society was passed 
last year, a new membership category was created. Members who are 65 
years of age or older now qualify for the Senior Member category, which 
provides for a reduced membership fee of $15.00. The age requirement 
for Junior members was also raised to 21. These changes are reflected on 
our new application form.
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FEBRUARY CENTRE MEETING Estelle Rother
The Voyagers Explore the Outer Solar System was Dr. Ian Halliday’s topic for the 
meeting. NASA’s original plans for a grand tour of the solar system were rejected. 
Initially, there were no plans to go beyond Jupiter and Saturn. But after the success of 
Voyager I, it was decided to send the second Voyager spacecraft on to explore Uranus 
and Neptune.

O f the four major planets, Jupiter is the largest. It revolves around the sun in twelve 
years and rotates on its axis in less than ten hours. The Great Red Spot has been visible 
for several hundred years. It is an anticyclonic storm that rotates clockwise. Jupiter’s 
atmosphere is made up mainly of hydrogen and helium.

Saturn is the lightest of the major planets. It orbits the sun in twenty-nine years and 
rotates on its axis in 10.7 hours. Th e atmospheric winds travel faster than winds on 
Jupiter. The planet has subdued colouring. Its rings were discovered in 1610 by Galileo, 
but he could not interpret their appearance.
Uranus is a bland planet with a blue-green colour. It orbits the sun in 84 years and 
rotates on its axis in 17 hours. Its pole is tilted 97 degrees and its satellites orbit its 
equator. There are methane clouds in the atmosphere and water and methane ices in the 
interior. There may be an ocean beneath the surface.

There were many surprises at Neptune including a large dark spot and cloud details. At 
this distance, the sun is 900 times fainter than at Earth. It takes 165 years to orbit the 
sun and its period of rotation is 16.1 hours. The methane in Neptune’s atmosphere 
absorbs red wavelengths, giving the planet a blue colour. Even though it is the coldest 
of the major planets, Neptune has an active atmosphere. Winds travel at almost 
supersonic speed. The high cirrus clouds are made up of solid methane particles.
Both Jupiter and Saturn give out more heat than they receive from the Sun. On Jupiter, 
its contraction provides the excess heat while on Saturn the heat is due to the 
condensation of helium. All four planets have magnetic fields. A magnetic field is 
usually oriented close to the axis of rotation, such as the fields of Earth and Jupiter. 
However, the magnetic fields around Uranus and Neptune are off-centre and way off 
the axis of rotation.
It is now known that all the major planets possess a ring system. Rings appear different 
when looked at from different directions. Small particles scatter forward very well; for 
backscatter, large particles appear bright. Jupiter’s ring is composed of small particles. 
Saturn has thin rings with a complicated structure, including ringlets within the rings. 
Spokes form and can last for several hours. These structures are thought to be an 
electrostatic phenomenon with small particles elevated above the rings. A moon the 
size o f Mimas would have the same mass as Saturn’s ring system. Uranus has nine 
main rings, which were detected from Earth before Voyager arrived. Rings arcs around 
Neptune were also detected from Earth. Voyager showed these arcs to be strong 
concentrations of matter within complete rings.

There is a total of 56 moons around the four giant planets. The smaller moons, with 
diameters less than 300 to 400 kilometres, have irregular shapes.

Voyager I arrived at Io to find eight active volcanos and most were still active when 
Voyager II arrived. Io is too small to retain its original heat Tidal heating is the source 
of energy for the volcanic activity. Europa has no features on its icy surface except for 
cracks. Tidal heating keeps the surface soft. Ganymede is the largest moon around 
Jupiter. Callisto is covered with ancient craters. Amalthea has an irregular shape due to 
its small diameter of 170 kilometres.
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Mimas is the innermost moon of Saturn. There is a large crater on one side of the 
moon. The other side resembles a golf ball with a long valley and many craters. Tidal 
heating may be the energy source causing the resurfacing on Enceladus. Dione has 
some resurfacing, mainly secondary craters and troughs. Titan is bland looking because 
of its dense atmosphere. Methane is found in the upper atmosphere and a high smog 
layer exists. There is a lot of nitrogen in the atmosphere. The northern hemisphere at 
the time was brighter than the southern. Hyperion is a small irregular-shaped body with 
chaotic rotation.

At Uranus, Miranda was a surprise. It has a complex surface consisting of chevrons, 
ovals, craters, and deep valleys -  a peculiar mixture of surface detail. It may have 
been struck by a large object and broke apart. The pieces did not disperse and 
eventually the body pulled itself back together. Ariel is the brightest moon in the 
Uranian system, while Umbriel is the darkest moon except for several bright spots in 
the centres of craters. Titania is cratered with valleys. Some resurfacing has occurred. 
Oberon, with its primitive surface, is not as interesting as the other moons.

Triton, Neptune’s large moon, is a unique object. It has a retrograde orbit around 
Neptune and may be a captured object. It has a thin atmosphere and in spite o f a 37°K 
temperature, is an active body. Solid nitrogen and methane are found on the surface.

The outer solar system is far from the bland assortment of objects expected before the 
Voyager visits.

M ARCH OBSERVERS’ GROUP MEETING Estelle Rother
Patrick Laffey opened the meeting at 8:15 with a welcome to all, and an introduction to 
the society. A few brief announcements followed.
Robin Molson began with two and one-half announcements. He received a phone call 
from Bob Hodgins, who was in the process of house cleaning. As a result, he is 
donating many books and copies of Sky & Telescope to the library, and an observatory 
which will be used to house the 10-inch telescope at IRO. As of April 1, new keys are 
required for the locks at IRO. The "half" announcement was a letter from Damien 
Lemay. He has completed a new observatory at Rimouski. The other half, plans and 
slides, will be presented in April.

Dave Milton, our Deep Sky coordinator, was up next He began by defining a deep sky 
object as anything that does not fall into any other category, plus many objects that do 
but are not too close. The list includes clusters, nebulae, supernovae remnants, and 
galaxies. What materials are required for deep sky observing? First of all, the human 
eye works well once it has become dark adapted. Binoculars can also be useful. W hile 
an eight to ten inch telescope can be used for common objects, a larger telescope is 
need to observe fainter details. A notebook is a good idea to record a plan for viewing 
and your observations. The Observers’ Handbook, Nightwatch by Terence Dickinson, 
and astronomy magazines are all good references.

Dave has planned several observing events. The annual Deep Sky Weekend will be 
held on August 24-26. Challenge nights are also planned, where the goal is to have fun 
while trying to find a list of objects using specified techniques. Dave offered several 
hints for observing deep sky objects. Before an observing session, plan what you want 
to find. Observe from a dark sky site with dark adapted eyes. Know the constellations 
and the position o f objects within the constellations. Star charts are often quite helpful. 
For telescope observing, a low-power eyepiece is best. Start observing using your eyes 
and binoculars. Later, use a telescope to re-examine your observed objects and to see
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faint objects, Dave welcomes suggestions and is willing to answer any questions you 
may have.
Paul Boltwood then reported on several projects. He has adapted telescope eyepieces 
for astigmatism and asked if others were interested in his solution. Work on the CCD 
camera system is still progressing although slower than he had expected. He is hoping 
for first light this year, and expects to see stars as faint as magnitude 20. Paul 
concluded his report by describing a two-room observatory he has bu ilt. One room is 
heated while the other will house the telescope and CCD camera system. The tarpaulin 
protecting the telescope is attached to the roof before rolling the roof off; otherwise it 
would occupy half the room. An Ikea tea trolly holds much of the equipment. Paul also 
showed slides o f the observatory.

Paul Comision, the next speaker, presented a talk about galaxies. As late as 1920, the 
Milky Way was thought to be the whole universe. Then in 1924, Edwin Hubble proved 
that M31 was a galaxy remote from the Milky Way. Elliptical galaxies are classified as 
EO (circular) to E7 (very elliptical) while spiral galaxies are classified as Sa (large 
nucleus, small arms) Sb and Sc (small nucleus, large arms). Barred spirals are classified 
like spirals -  SBa, SBb and SBc. There are irregular galaxies. Elliptical galaxies are 
the most common. M87, a huge elliptical which is five or six times the size of the 
Milky Way does not show any form and is composed of older, cooler stars. Star 
formation does not seem to be occurring. Spiral galaxies, on the other hand, do have 
form. Since we cannot see beyond the centre of our galaxy, we are guessing about its 
shape. The leading edge of spiral arms is bright with O and B stars, and HII regions. 
Stars are also produced along the leading edge of barred spiral arms. Peculiar galaxies 
result from collisions between galaxies. The individual stars are far enough apart that 
the galaxies can pass through each other. It is no longer believed that elliptical galaxies 
evolve from spirals. Spiral galaxies evolve from clouds with high angular momentum, 
while ellipticals evolve from clouds with low angular momentum.

The universe has a honeycomb structure, where clusters of galaxies are grouped around 
huge voids. The Cetus -  Centaurus group of galaxies is moving towards a "great 
attractor". Our local cluster of galaxies is also moving towards this attractor. It now 
looks as if the large scale structure of the universe is not smooth, but lumpy.
Estelle Rother then talked about the most distant quasar and what it tells us about the 
early universe. Located in Ursa Major, PC 1158 +4635 is 14 billion light years away. It 
is receding with a velocity of 94% of the speed of light, and has a redshift of 4.73. Only 
eleven quasars are known to have a redshift greater than four. It is thought that this 
redshift may represent the time when galaxies first formed. The light we are now 
observing left the quasar when the universe was only one billion years old. Since 
astronomers believe that quasars are associated with galaxies, this means that galaxies 
formed early after the Big Bang. Astronomers studying these high red-shift quasars 
have discovered that the universe at these distances was a lot cloudier than expected. 
Observers may be seeing back to the time when the universe was ionized.

Peter Ceravolo then gave the March comet report, brought to us by sponsor Frank Roy 
from the Sky & Telescope news bulletin. Comet Austin’s rate of brightening has 
diminished, but it is still expected to reach a magnitude of 0. We will have to wait until 
April to observe this new comet which has never before entered the inner solar system. 
Peter suggested that people planning to use the CompuServe Sky & Telescope news 
bulletin phone after 11 pm, when rates are cheaper.

After a few announcements, the meeting adjourned at 9:50.
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THE SKY THIS MONTH Doug G eorge

Mercury is at its most favourable apparition this year. It rises higher 
above the horizon each evening until the 13th. Dazzling Venus is visible 
in the morning just before the first light of dawn. It passes through 
dichotomy ("half-moon") at mid-month. Mars appears tiny in a 
telescope, but is at first magnitude just to the upper right of Venus. 
Jupiter is still a prime attraction in the evening sky, at the foot of 
Geminii. Saturn is visible in the morning sky, but it is in Sagittarius and 
not well placed for observing. Uranus and Neptune are to the west of 
Saturn. Pluto is in Serpens and is well-placed after midnight for viewing 
with moderately-large telescopes. Why not try to see all the planets this 
month? You should be able to do it in one night!

Event

First Quarter 
Full Moon
Moonless Evening Observing Begins 
Last Quarter
Asteroid 40 H arm onia Occulted by M oon 
Lyrid M eteor Shower Peaks
New Moon
Moonless Evening Observing Ends 

First Quarter
E ta A quarid M eteor Shower Peaks 
Full Moon

Date EDT

Apr 2 06:24
Apr 9 23:18
Apr 13
Apr 18 03:02
Apr 19 02:00
Apr 22 10:00
Apr 25 00:27
Apr 27

May 1 16:18
May 4 14:00
May 9 15:31
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