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Celestron's new SkyMaster 
Series of large aperture porro 
prism binoculars offer 
phenomenal performance for 
astronomical viewing or low 
light conditions. They are also a 
great choice for terrestrial use, 
especially over long distances. 
All models feature high quality 

• Value priced 
• Waterproof (BOmm and 100mm) 
• Multi-coated optics 
• High index BAK-4 prisms 
• Integrated tripod adapter 
• Long eye relief 
• Lifetime Warranty 

80mm and lOOmm models rome wIth a 
delux~ pCld(l~d soft carrymg crrs~. 

BAK-4 prisms and have multi-coatings for enhanced 
contrast. The 80mm and 100mm models are waterproof 
and feature an integral super rigid photo tripod adapter 
for structural reinforcement of the main body and 
maximum stability and secure optical 
alignment. The 15x70 model is 
lightweight and features a 
tripod adapter. 

Model 71017 
25x100 

$349* 

MODEL 
Size 

Prisms 

Focus 

Coating 

Weatherproof 

Angular Field of View (FOVO) 

Linear FOV (ft @ 1000 yd.) 

Exit Pupil (mm) 

Eye Relief (mm) 

Near Focus (ft) 

Weight (oz.) 

71009 
15 x 70 

BAK-4 

Center 

Multi-Coated 

Water Resistant 

4.4 

230 

4.7 

18 

43 

48 

71016 
20 x 80 

BAK-4 

Individual 

Multi-Coated 

Waterproof 

3.3 

173 

4 

15 

51 

82 

71017 
25 x 100 

BAK-4 

Individual 

Multi-Coated 

Waterproof 

3 

157 

4 

15 

80 

157 

Model 71016 
20xBO 

$299* 
* Pritt5 shown art in U.S. doUars. 

To "'quest a ropy of 
our n<w 2003 

BINOCULAR CATALOG 
or our MW 2003 
TELESCOPE PRODUCT 
GUIDE. pl ... e 
contact us at: 
(310) 328-9560. 

~CELESTRON· 
2835 Columbia St. • Torrance. CA 90503 • 310.328.9560 

www.celestron.com 
.MOl CdHttOn SkyI.4Httl is . ftgisttrtd tradtmaf\ of eml"", 
I'rodwct ~ and IpC'tlfintioM Itt wbiKt 10 C'tIafI9C ""thou! IIObtt. 
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FEATURES 
SKYNEWS 
POSTER INSERT 
Our double-sided waU 
poster reveals 10,000 
galaxies in one Hubble 
gulp: the Ultra Deep Field. 
This 27S-hour(!) exposure displays a previ
ously unseen celestial vista. The reverse side 
showcases our 2004 PHOTO CONTtST WINNERS 
and honourable mentions. 

2004 SUMMER 
STAR PARTY 
CALENDAR 
Telescope viewing and 
talks on backyard 
astronomy are the feature 
attractions at these gatherings across 
Canada this summer. PAGE 6 

N EWS 
Major object discovered 
beyond Pluto; 21st-century 
Venus-transit science; 
Wal-Mart sees the light. 
PAGE 8 

DEPARTMENTS 
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2004 TRANSIT 
OF VENUS 
Observers with clear skies 
in eastern North America, 
Europe, Africa and large 
portions of Asia have a 
rare opportunity on June 8 to see Venus 
moving across the face of the Sun. PAGE 10 

CANADIAN 
ASTRONOMY 
CLUBS 
Want to meet people in
terested in sharing their 
enthusiasm for astronomy? 
This list of dubs from coast to coast will help 
you locate the group nearest you. PAGE 14 

EXPLORING 
THE NIGHT SKY 
TWIN COMETS FOR SPRING: 
Not since 1911 have we 
seen two bright comets in 
the sky at the same time, 
and the season's other major event, a transit 
of Venus, hasn't been seen since 1882. 
By Alan Dyer. PAGE 18 

4 EDITOR'S REPORT Brightest comet since Hale-Bopp expected 
5 LETTERS 

16 NIGHT SKY CHART Late spring 
20 CONSTELLATION CORNER Centaurus 
26 NIGHTFALL Joining the arts and the sciences 
~ \lQR1\\ERN NIGHTS Hats off to galaxies! 

ON THE COVER: The WIYN O.9metre telescope at Kitt Peak National Observatory displays 
a section of the Veil Nebula in unprecedented detail for a colour image in this shot taken 
with a wide-field mosaic CCO camera. The Veil Nebula (NGC6960) is part of a supernova 
remnant known as the Cygnus loop-the shattered remains of a supernova (possibly 
two) that exploded more than 15,000 years ago at a distance of 2,500 light-years 
from Earth. COURTESY T. RECTOR;UNIVERSITY OF AlASKA ANCHORAGE AND WlYN/NOAO/ AURA/NSF 
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EDITOR'S REPORT 
by Terence Dickinson, SkyNews Editor 

In M8~, LomBt NfAl ~ou ~ 
~B~omB t~B ~ri~~tBst ~omBt 
visi~ B sin~B ~8 B-~O~~ 

JUPITER STILL A 'STAR' 
During my teenage years, back in the late 

1950s, jupiter was a favourite target in my 
first telescope, a 60mm refractor with a jiggly 
tripod and pathetic eyepieces. Despite its 
shortcomings, the little scope clearly re
vealed the giant planet's dual equatorial 
cloud bands and four large moon . One 
night, I spotted a tiny black dot on one of 
the white cloud zones between the belts. 
Tables in the RASC Observer's Handbook told 
me that it was the hadow of the moon 
Ganymede transiting the jovian disc. 
Ever since that night, jupiter and its satellites 
have remained compelling celestial target . 

SEVE YEARS AGO, COMET HALE-BOPP 
cruised through the inner solar system, 
providing Earthlings in the northern 
hemisphere with the brightest comet seen 
in nearly a century. ot since the 1910 visit 
of Halley's Comet had any comet been so 
bright and so favourably placed in the 
evening sky. It was an incredible show. 

Statistically, a comet like the zero-mag
nitude Hale-Bopp is a once- or twice-in-a
lifetime event. Also speaking statistically, 
a moderately bright comet-say, third mag
nitude-is a once- or twice-a-decade event. 
In April 2002, Comet lkeya-Zhang reached 
magnitude 3.4. Now Comet FAT (named 
after the ea r Earth Asteroid Tracking auto
mated telescope program at Palomar Ob
servatory in CaUfornia, which first detected 
the comet) is expected to be roughly 
magnitude 2.5 in mid-May, giving us two 
moderate naked-eye comets in the seven 
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years ince Hale-Bopp, a better-than-average 
comet tally for the period. 

If FAT holds up to predictions, it should 
be a fine binocular comet-the brightest 
since Hale-Bopp and well worth getting 
yourself to a dark site to ee, especial ly on 
evenings between May 6 and 21. Alan Dyer 
gives the full details beginning on page 18, 
along with information on a second comet, 
LlNFAR, that will be visible at the same 

§ time, though ju t barely from Canada. 
~ 

Today, we have the additional back
yard-a tronomy dimension of webcam 
imaging of the planets, described in the 
MarchI April issue. The jupiter image below 
-an enlargement of the prize-wi nning 
series of jupiter shots by Darryl Archer re
produced on our poster-is a state-of-the
art amateur portrait of jupiter. It shows 
not on ly the hadow of the jovian moon 
10 but the moon too. And I'm not talking 
about the moon to the left of jupiter. 
Look for 10 in {rant ofJupiter itself . • 

"" l!l 
'" ~ 
l!:! 
~ 

On the night of February 26/27, Darryl Archer of Kitchener, Ontario, was taking a series of webcam 
images of Jupiter (see poster) with his 14-inch Celestron Schmidt-Cassegrain telescope. Among his shots 
that night was this image, showing remarkable detail on the big planet's cloudy face along with both the 
shadow of the moon 10 and 10 itself. The lower inset is an enhanced close-up. 10, with its dark rust poles 
and beige equator, is one shadow diameter to the right of its shadow. (For comparison, the upper inset is 
a Hubble Space Telescope picture of 10 in front of Jupiter taken at another time.) 
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lBttBr~ 
LUNAR SKETCHING 

I read once about an observer who used 
a telescope to watch the moving shadows 
cast by lunar craters and mountains. This 
idea appealed to me, and I wanted to ex
perience it for myself. I knew this would be 
a lengthy process, so I decided to pass the 
time by sketching. During my first sketch, 
I quickly learned that while the shadow 
progression is subtle, it is, nevertheless, a 
continuous evolution that moves in lock
step like a terrestrial sunset. The impres
sion is of a subconscious flow that can be 
perceived only when not observed for a 
time. I have tried a number of different 
sketching techniques and have settled on 
an "at the eyepiece" method. I start with 
a blank 8.S-by-II-inch piece of paper and 
use a 4S-to-60-minute sketching window 
to record my target. For these sketches, I 
used a 12.S-inch Starmaster Newtonian 
telescope at magnifications of up to 316x. 

Guy Mackie 
Okanagan Centre/RASC 

British Columbia 

Guy Mackie's pencil sketches of lunar features (each 
of which took about 45 minutes) were made at the 
telescope eyepiece. The unlabelled sketch below is 
the famous Straight Wall, officially known as Rupes 
Recta, which is best seen one or two days past 
first-quarter Moon. All sketches have south up, 
as in a Newtonian telescope. 

4-inch or larger telescope, an experienced back
yard observer could sketch lunar features in more 
detail than they appeared in any Moon atlas 
of the day. Pencil drawings such as these by 
Guy Mackie fi lled the observing notebooks of 
many backyard astronomers half a century ago. 
Today, with the Moon mapped in high-resolution 
detail, lunar sketching is a rare art practised by 
perhaps one in a thousand observers. 
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EDITOR'S NOTE: Before 1960--before the space 
race to land humans on the Moon moved into 
higl7 gear-there was little scientific interest in 
our nearest celestial neighbour. Amateur astron
omers had the Moon all to themselves. Using a 

LETTERS TO THE EDITOR: We welcome letters for publication, 
especially about your astronomy and stargazing experiences 
(include your full name and address), as well as announce· 
ments (special events, founding of new clubs, etc.). In all 
cases, e-mail ispreferred(skynewseditor@Compuserve.com). 
Questions or comments not intended for publication are also 
welcome. We try to reply to every query, but the volume of 

mail sometimes makes this impossible. For subscription 
questions and mailing address, see bottom of this page. 
SUBMITTING PHOTOS: To send photos by e-mail, use this ad
dress only: arcturus@istar.ca. Use JPEG format. Include a full 
description of photo equipment used. For submitting larger 
collections of images, send a CD to the editor by postal mail. 
Photographic prints are welcome by post as well. 

Slw~~\yj 
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Compiled by Christine Kulyk 

DARK NIGHT SKIES, 
telescope viewing and 
talks on backyard 
astronomy are the 
feature attractions at 
these gatherings across 
Canada this summer. 
All events are open to 
everyone, 

Please contact organizers 
for further details, such 
as accommodations 
and fees. 
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2004 SUMMER 
STAR PARTY 
CALENDAR 
ATLANTIC CANADA • July 16-18 • September 17 -19 

GAT£WAY TO T1fE UNIVERSE STAR PARTY T1fE ANNUAl 

• July 2-4 Munro Family Campground, Powassan AlGONQUIN AoVEHTURE 
ROYAL ASTRONOMICAL SOCIETY OF (20 km south of North Bay), Ontario. Mew Lake Campground, in Algonquin 
CANADA GENERAL ASSEMBLY Organizer: North Bay Astronomy Club. Prwincial Park, Ontario. 
Astronomy convention held at Contact Tom Ouellette Organizer: Toronto Centre/RASC. 
Memorial University of Newfoundland, Tel: 705·474·7666 Contact: Lillian or Robert Chapman, 
SI. John's, Newfoundland. or Merlin Clayton, 50 Van Horne Cres., P.O. Box 67, Sundridge, ON POA lZO 
Organizer: SI. John's Centre/RASC. North Bay, ON PIA 3L3. Tel: 705·386·7~7 

Contact Gary Dymond, 206 Frecker Or., Tel: 705·472-1182 E·mail: astronomers@Sympatico.ca 
SI. John's, NL AlE 5H9 E·mail: galaxyOOl@$ympatico.ca Website: http://openweb.caI-rasc 
Tel: 1-888·924·7272; Fax: 709·737·3316 toronto/ algonquin.adventure.html 
E-mail: GA2OO4@sIi.ca • AulUstll -15 
Website: www.rasc.calga2004 GREAT MANITOU STAR PARTY WESTERN CANADA 

Aundeck Omni Kaning First Nation 

• August 13-15 (Hwy. 540, 10 km. east of Little Current), • May21-24 
ASTRo ATtANTIK 2004 Manitoulin Island, Ontario. MERRITT STAR QUEST 
Mount Carleton ProYinclal Park Organizer: Manitoulin Island Quilchena Ranch, near Merritt, 
(on route ISO), New Brunswick. Dark Sky Association. British Columbia. 
Organizer: New Brunswick Astronomyl Contact Mark Oldfield, Organizer: Merrill Astronomical Society. 
Astronomie Nouveau·Brunswick, Inc. 1687 Carol Sl, Val Caron, ON P3N IHI Contact: Paul Greenhalgh, 
Contact Roy laPointe, 60 Cyr St, Tel: 705·897-4518; Fax: 705·673-0730 34356 Mendham St, 
Sl Leonard, NB E7E IX7 E·mail: greatmanitou@hotmail.com Abbotsford, BC V2S 4K6 
Tel: 506·423·1900 Website: www.manitoulindarksky.com Tel: 604·853·3350 
E·mail: birdyard@nbnelnb.ca E·mail: tvas@Shaw.ca 
Website: hl\p:/ I nbanb.tripod.com • Aulustll -16 Website: hl\p:/ l merrill. 

MANITOULIN STAR PARTY deepskyobjects.calspring.htm 

• August 20-22 Gordon's Park (Tehkummah Twnsp., 
NOVA EAST Hwy. 6), Manitoulin Island, Ontario. • July 15-18 
Smiley's Prwincial Park, Organizer: Gordon's Park. STARBQ 
near Brooklyn, Nwa Scotia. Contact Rita Gordon, Manager Eccles Ranch Observatory, 
Organizers: Halifax Centre/RASC, Tel: 705-859-2470 Caroline, Alberta. 
Minas Astronomy Group & Website: www.gordonspark.com Organizer: Calgary Centre/RASC. 
Nwa Central Astronomy Club. Contact: Roland Dechesne, 
Contact: Gary Weber • AUlustl1 (one evening only) 3740 Logan Cres. SW, 
Tel: 902·454·8264 CHARLESTON WE ASTRONOMY NIGHT Calgary, AB T3E 5Z5 
E·mail: novaeast@rasc.ca Charleston Lake ProYincial Park, Tel: 403-246·4498 
Website: near Brockville, Ontario. Fax: 403-517·7027 
hl\p:llhalifax.rasc.calnelhome.html Astro·talk at 8:30 p.m., followed by tele- E-mail: StarBQ2004@huxley.org 

scope viewing and Perseid meteor watch. Website: www.syz.comIrasc 
CENTRAL CANADA Organizer: Park staff (Tel: 613·659-2065) 

• July 23-26 
• May 20-24 • AulUst 19-21 ISLAND STAR PARTY 
FROlEN BANANA STAR PARTY STARFEST 2004 Victoria Fish & Game Assoc. 
Munro Park, near Powassan, Ontario. River Place campground, near (north of Victoria, on Holker Rd.), 
Organizer: Sudbury Astronomy Club. Mount Forest Ontario. British Columbia. 
Contact Harold Healy, 8 Shelley Dr., Organizer: North York Astronomical Assoc. Organizer: Cowichan Valley 
Sudbury, ON P3A 2S5 Contact Andreas Gada, 26 Chryessa StarFinders. 
Tel: 705-524-1524; Fax: 705-524-5176 Ave., Toronto, ON M6N 4T5 Contact Frank Ogonoski, 
E·mail: hhealy@sympatico.ca Tel: 416·221-7375 (Cathy McWallers) 1482 Kingsview Rd., 
Website: www.sudburyastronomy.com E-mail: tonyward@rogers.com Duncan, Be V9L 5PI 

Website: hl\p:/ I nyaa·starfeslcom Tel: 250-748·5110 

• June 17-21 or Rich Willis 
STARGAZING MANITOULIN • September 8-12 Tel: 250·881 ·7523 
Gordon's Park (Tehkummah Twnsp., HURONIA STAR PARTY E-mail: richly@lelus.net 
Hwy. 6), Manitoulin Island, Ontario. Camp Saulaine, near Ivy, Ontario, or c.v.starfinders@Shaw.ca 
Organizer: Gordon's Park. (south of Barrie). Website: http://starfinders.cvnel.net 
Contact Rita Gordon, Manager Organizer: South Simcoe 
Tel: 705·859·2470 Amateur Astronomers. 
Website: www.gordonspark.com Contact Dave Pelherick, Box 1002, 

Tollenham:ON LOG lWO 
Tel: 905·936·4181 
E·mail: ssaa@cois.on.ca 
Website: www.cois.on.caI-ssaa 

• Aut;ustI2-15 
SASKATCHEWAN SUMMER 
STAR PARTY 
Cypress Hills Interprollincial Park 
(Centre Block; 30 km. south of 
Maple Creek), Saskatchewan. 
Organizers: Regina & 
Saskatoon Centres/RASC. 
Contact: William Hydomako, 
135 Manning Cres., 
Saskatoon, SK S7L 6J3 
Tel: 306-384·4781 
E-mail: wm.hydomako@sasktel.net 
Website: 
hl\p:/ Iduke.usask.caI - gesI251rascl 
sssp2004.html 

• Aulustl4-22 
MY. KOBAU STAR PARTY 
Summit of Ml Kobau, near Osoyoos, 
British Columbia. 
Organizer: Ml Kobau Astronomical 
Society. 
Contact James McRae, 
P.O. Box 20119 TCM, KeIowna, BC VIY 9H2 
Tel: 250·558-0931 
E·mail: info@mksp.ca 
Website: www.mksp.ca 

• September 9-12 
AlBERTA STAR PARTY 
Eccles Ranch Observatory, 
Caroline, Alberta. 
Organizer: Calgary Centre/RASC. 
Contact: Roland Dechesne, 
3740 Logan Cres. SW, 
Calgary, AS T3E 5Z5 
Tel: 403-246-4498 
Fax: 403·517-7027 
E-mail: ASP2OO4Chuxley.org 
Website: www.syz.comIrasc 

• September 10-12 
MERRITT STAR QUEST 
Dry Farm Douglas Lake Ranch, 
near Merrill, British Columbia. 
Organizer: Merrill Astronomical Society. 
Contact: Paul Greenhalgh, 
34356 Mendham Sl, 
Abbotsford, BC V2S 4K6 
Tel: 604-853-3350 
E·mail: tvas@Shaw.ca 
Website: 
hl\p:/ l merrill.deepskyobjecls.ca 

• September 11-19 
NORT1fERN PRAIRIE STARfEST 
Black Nugget Lake (SO km southeast 
of Edmonton), Alberta. 
Contact: Warren Finlay 
Tel: 7SO-438·3839 
E·mail: warren.finlay@ualberta.ca 
Website: edmontonrasc.comInps.html 
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BAUSCH~ 
&LOMB 
VISIT OUR DEALERS FOR PRICING 

AND MORE INFORMATION: 

SPONSOR 
Proud Sponsor 

Echo Valley Observatory 

The Birdhouse SUB CON 
SI. John's NF Telescopes 
709-726-2473 Newmarket, ON 

905-954-1650 
Naturewatch 
Charlottetown, Gamtech 
PEl Hamilton, ON 
902-628-8095 905-389-8545 

Reid Sweet Calvalcade 
Halifax, NS Colour Labs 
902-423-8381 Huntsville, ON 

705-789-9603 
Le Naturalist 
Ste. Foy, PO McKittrick's 
418-653-2444 London, ON 

519-434-7752 
La Maison de 
t:Astronomie Bird Store 
Montreal, PO & More 
514-279-0063 calgary, AB 

403-640-2632 
L.L. 
Lozeau Ltee. Wild Bird 
Montreal, PO General Store 
514-274-6577 Edmonton, AB 

780-439-7333 
Focus 
Scientific Science & 
Nepean, ON Nature 
613-723-1350 Company 

Coquitlam, BC 
Perceptor 604-945-8740 
Schomberg, ON Langley, BC 
905-939-2313 604-532-0777 

Earth and Sky Vancouver 
Adventure Telescope 
Shop Vancouver, BC 
Ajax, ON 604-738-5717 
905-619-3535 

Sirius Science 
EfstonScience & Nature 
Toronto, ON Penticton, BC 
416-787-4581 250-770-1477 

Science City London Drugs 
Toronto, ON BC & Alberta 
416-968-2627 all locations 

Content is copyright protected and provided for personal use only  - not for reproduction or retransmission.
For reprints please contact the Publisher.



MAJOR OBJECf 
DISCOVERED 
BEYOND PLUTO 
A mysterious planetlike body three-quarters the size 
of Pluto has been discovered orbiting the Sun in a huge 
elliptical path well beyond Pluto's orbit. Provisionally 
named Sedna, for the Inuit goddess of the ocean, the 
object is 13 billion kilometres distant, deep in the 
remotest reaches of the solar system. 

NOTHI ,AS BIG AS SEDNA HAS BEEN FOU D I THE SOLAR SYSTEM 

since the discovery of Pluto in 1930. Some astronomers are sug
gesting that Sedna may be the first detection of one of the largest 
objects in the Oort cloud, a faraway repository of small, icy bodies 
that supplies the comets which occasionally cruise through the 
inner solar system (such as Comet Hale-Bopp in 1997). 

Sedna's to,SOO-year elliptical orbit of the Sun is more comet
like than planeUike. For now, NASA, which sponsored the 
research that led to the discovery, is calling Sedna a planetoid. At 
its most distant, Sedna is 130 billion kilometres from the Sun-
30 times Pluto's distance and 900 times the Earth-Sun distance. 
It is currently 13 billion kilometres from Earth. 

The elliptical orbit of Sedna resembles that of objects predicted 
to lie in the Oort cloud, which surrounds the Sun and extends 
outward almost halfway to the nearest stars. But Sedna doesn't 
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WORLD AT THE EDGE 
OPENS NEW FRONTIER 
The large illustration at left is 
an artist's rendering of Sedna 
and its suspected moon.1he 
bright starlike object to the 
right is the distant Sun. Sedna 
(red dot in orbit illustration) is 
currently three times farther 
from the Sun than Pluto. After 
Pluto, Sedna is the largest 
known body beyond NepbJle. 
Quaoar, the next largest body 
illhis region, has an orbit 
siniIar to Pkrto's. With the 
discovery of Sedna, however, 
the outer edge of the solar 
system JUst became a lot 
more Interesting-and COl1' 

plicated--because Sedna 
has a colossallO,500year 
highly elliptical orbit that is 
40 times bigger than Pluto's. 
Moreover, Sedna is reddish 
and brighter than astronomers 
would have expected of an 
object at this distance. 

exactly fit the theory, because it is several times closer than the 
predicted inner boundary of the Oort cloud. 

However, the Oort cloud may have been disturbed long ago 
by gravity from a rogue star that passed near the Sun in the solar 
system's early days. The disruptive star would have been close 
enough to be brighter than the full Moon and would have been 
visible in the daytime sky for 20,000 years. Sedna may be evi
dence that such an encounter occurred, making the inner Oort 
cloud closer than we think. 

There is early indirect evidence that Sedna may have a moon. 
Researchers hope to check this possibility using the Hubble Space 
Telescope. Sedna will become closer and brighter over the next 
72 years before it begins its return trip to the far reaches of the 
solar system. The last time edna was this close to the Sun, Earth 
was just coming out of the last ice age. 

IS IT A PLANET? 
In addition to the intrinsic surprise of its mere existence, the 

discovery of Sedna has again brought into focus the debate over 
the definition of a planet. Ever since the mid-1990s, when astrono
mers realized that Pluto is probably the largest member of the 
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21ST-CENIURY 
VENUS-TRANSIT SCIENCE 
In previous centuries, a transit of Venus was a scientifically significant 
event that offered astronomers a chance to measure the size of the solar 
system. Now some astronomers are hoping the upcoming June 8 transit 
will help them explore solar systems far beyond our own. 

SINCE 1995, WHEN THE FIRST PLANET WAS 
discovered orbiting another Sun-like star, astron
omers have detected more than a hundred 
additional extra-solar planets. In general, the 
newfound bodies are Jupiter-sized worlds. These 
discoveries have been made based on the fact 
that large planets exert a gravitational pull on the 
stars they orbit. Therefore, a slight wobbling 
of the star is evidence of a planet's existence. 
But because the planets are not observed 
directly, there is little astronomers can say 
about them apart from their orbital properties. 

One exception to this rule is a transiting 
planet-one that crosses in front of its star. 
In this situation, astronomers can measure 
how the star's light dims and changes and 
thus make inferences about the planet's 

size, atmosphere and chemical composition. 
"Right now, transiting planets are the only 

ones we can physically characterize,· says 
Sara Seager, an astrophysicist with the 
Carnegie Institution of Washington. "And with 
the transit of Venus, we have a local counter
part available for study.· 

In practice, extra-solar transits are extremely 
difficult to observe. So far, only one case has 
yielded significant data. In 2001, American and 
Canadian astronomers detected sodium in the 
atmosphere of a large, Jupiter~ike planet cross
ing in front of the star HD209458. The sodium 
made its presence known by blocking particu
lar wavelengths of the star's light as it passed 
through the planet's atmosphere. More recently, 
a European-led team reported the detection of 

Kuiper belt-a zone beyond Neptune that contains several hundred 
smaller bodies-some researchers have been asking the Interna
tional Astronomical Union (lAU) to draw up official rules defining 
which cosmic bodies should be called plan ets. 

Pluto, the ninth planet, would fail many of the proposed criteria. 
When it was discovered in 1930, nothing was known or suspected 
of the Kuiper belt, so it seemed logical to call it a planet occupying 
that apparent void beyond eptune. In light of recent discover
ies, however, man y astronomers think Pluto should be demoted. 

"There is a lot more evidence now that it rea lly was a mis
take to call Pluto a planet," says Brian Marsden of the Harvard
Smithsonian Center for Astrophysics in Cambridge, Massachu
setts. Others argue that the 74-year tradition of the solar system 
containing nine plan ets should be retained, regardless of the 
historical quirk of Pluto. 

Though the definition of a planet-and the status of Pluto
has become a tense topic in astronomy over the past decade, 
nothing has energized the debate more than the discovery of 
Sedna. Some astronomers say if Pluto is a planet, Sedna is clearly 
a planet too. But almost everyone concedes that it's time to end 
the confusion and agree once and for all on a precise definition. 

In March, a committee of the IAU, made up of about 12 scien
tists, began e-mail discussions on how to settle the issue. "There 
is some urgency now," says astronomer Iwan P. Williams, a profes
sor at Queen Mary and Westfield College, University of London, 
who will chair the group. Williams says the committee could 
make a recommendaqon later this year, but no formal approval 
will be given until the lAU's next general assembly in 2006. 

-Terence Dickinson 

carbon and oxygen around the same planet using 
similar means, but the evidence is tentative. 

The problem is that other factors, such as 
refraction and the Doppler shift due to the 
star's rotation, complicate the signal of an 
extra-solar transit. "There are a lot of subtle 
and complex effects to take into account,· 
says Seager. "The Venus transit is a great 
opportunity to see several of these effects in 
detail for a very small planet.· 

As with the star HD209458, Seager hopes 
to profile the atmospheric composition of 
Venus by studying observations of sunlight 
passing through it during the June 8 transit. 
The difference is that Seager already knows a 
great deal about Venus's atmosphere, thanks to 
direct measurements by spacecraft. By com
paring data from the Venus transit with existing 
knowledge, she can get a clearer idea of how 
to interpret data from an extra-solar transit. 

One difficulty with this experiment is that 
the instruments used to observe extra-solar 
transits deal with the change in light coming 
from a single point source-a distant star. 
The silhouette of the transiting planet is not 
seen in contrast against the star the way Venus 
will be seen in contrast (CONTINUED ON PAGE 25) 

refractor of substantial 
aperture at a remarkable price . 

.. . sets new standards for an 
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Venus-transit 
viewlnl areas 
JUNE 8 

2004 Transit of Venus 
Observers with clear skies in eastern North America, Europe, Africa 
and large portions of Asia will have a rare opportunity on June 8 
to see Venus moving across the face of the Sun-a celestial event 
witnessed only five times in recorded history 

By Alan Dyer 

AT THE LAST TRANSIT OF V ENUS 

122 years ago, Canada's first 
electric streetlights were about 
to be installed in Toronto and 
Montreal, a company founded 
by Alexander Graham Bell 
had just won the rights to 
begin stringing telephone 
wires across public lands and 
Canada was struggling to build 
a transcontinental railroad. 

The date was December 6, 
1882, and on that cold winter 
day, astronomers were sta
tioned across eastern and cen
tral North America to record 
the last passage of Venus 
across the Sun for more than 
a century. This year, the plan-

When Venus passes 
between Earth and the 
Sun, it usually appears 
as a narrow crescent 
several degrees off the 
Sun, as at this inferior 
conjunction of Venus 
on October 31, 2002, 
captured at midday usilg 
a digital camera looking 
through a telescope. 

These transits are similar to 
eclipses of the Sun by the 
Moon, in that an object is 
coming between us and the 
Sun. Just as we don't see the 

0: Moon eclipse the Sun every 
~ 

~ 
month, we also don't see 
Mercury or Venus in front of 
the Sun every time they 
reach inferior conjunction, 
the point when they come 
between us and the Sun. 

The reason is the same: 
the tilt of orbits. The angle 
of the Moon's orbit usually 
carries it above or below the 
Sun at new phase. Similarly, 
the tilt of the orbits of 

etary clockwork brings Venus in front of the 
Sun inJune, with better weather prospects. 

Mercury and Venus usually 
carries them above or below the Sun at 
inferior conjunction. Although Mercury 
reaches inferior copjunction every 116 
days and Venus every 584 days, we see 
only 14 transits of Mercury this century. 
For Venus, the planetary gears usually 

Orbiting closer to the Sun than Earth, 
both Venus and Mercury can, on occa
sion, be seen in silhouette as tiny black 
dots moving across the face of the Sun. 
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WHERE TO BE 
On transit day, you do not want to be in the 
"no transit visible" zone. That region includes 
southem Alberta and most of British Columbia, 
where the transit occurs at night, with the Sun 
below the horizon. Even the "transit in progress' 
regions are poor choices, as the Sun will be low 
in the sky, blurred by atmospheric turbulence 
or hidden by cloud. What's worse, only a few 
minutes of the transit will be visible. In North 
America, the farther east you are, the more you 
see of the transit. Locations in the "entire transit 
visible" area (Europe, Africa and the Middle East) 
see the entire transit from ingress to egress. 

WHO SEES WHAT 
On June 8, Venus takes 6 hours and 12 minutes 
to transit the Sun's disc from east to west, 
tracing a chord across the south half of the 
Sun. From North America, viewers see only a 
portion of that path, with the Sun rising as the 
transit is in progress. The arrows point to the 
position of Venus on the Sun at sunrise from 
that region of the country. The times are 
Universal time, or Greenwich mean time, four 
hours ahead of Eastem daylight time. The four 
contact points labelled 1, 2, 3 and 4 mark the 
moments Venus is tangent to the Sun at ingress 
and egress. Only egress (Contacts 3 and 4) is 
visible from southem Canada. 

mesh at intervals of more than a century. 
Since the Middle Ages, Venus transit 

pairs have been separated by alternating 
gaps of 105 and 122 years. The last transit 
was 122 years ago. We have a transit this 
year, then again onJune 6, 2012. After the 
current pair, we wait another 105 years to 
see the next transit, on December 11, 2117, 
followed by one on December 8, 2125. In 
short, you don't want to miss one! 

WHERE T O SEE IT 
Like an eclipse of the Moon, a transit 

of Venus can be seen from roughly half 
the globe-in this case, the side of Earth 
facing the Sun. However, at the comjng 
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transits, Venus takes more than six hours to 
trek across the Sun, so during that time, 
Earth turns enough to allow a larger region 
of the world to see at least part of the 
transit. Straddling the zone that sees the 
whole event are shoulder regions which 
see either the beginning of the transit (the 
Sun sets during the transit) or the end of 
the transit (the Sun rises with the transit 
in progress). The latter applies to most of 
North America for the 2004 transit. 

For those staying in North America, 
the farther east you are, the more you see of 
the transit and the higher the Sun as Venus 
leaves the Sun's disc. During egress, you'll 
see the most interesting effects, but only if 
the Sun is high above the horizon, reducing 
the blurring effects of our atmosphere. 

The choice location in North America 
is Newfoundland, a fitting destination, as it 
was the site of the first Venus transit seen 
from this continent. On June 6, 1761, 
John Winthrop from Harvard College, in 
the British colony of Massachusetts Bay (the 
United States did not yet exist), observed 
from a site he dubbed Venus's Hill, now 
identified as Kenmount Hill in St. John's. 
As it does this year, the Sun rose with the 
transit under way. 

WHEN TO WATCH 
Since Venus will be on the Sun's disc 

after sunrise for all North American observ
ers from Alberta east (see map), the essen
tial time to include in your plans is 7:25 
a.m., EDT (convert to your time zone). This 
is Contact 4, the time Venus's disc exits 
the solar disc. Contact 3, the moment 
Venus first touches the edge of the Sun 
upon egress, is 7:05 a.m., EDT. 

Contact 4 occurs with the Sun at 34 to 
36 degrees above the horizon in Newfound
land and Labrador; 29 degrees in Prince 
Edward Island; 27 to 29 degrees in Nova 
Scotia and New Brunswick; 22 to 26 degrees 
in Quebec; 16 to 21 degrees in southern 
and northeastern Ontario; 10 to 13 degrees 
in northwestern Ontario; 7 to 13 degrees 
in Manitoba; and 4 to 6 degrees in Sas
katchewan. Clearly, the farther east you 
are, the better. 

There is a Canadian alternative to going 
east. From far enough north, the Sun never 
sets, and the entire transit can be seen from 
beginning (ingress) to end (egress) on a 
Midnight Sun during the Arctic night. 
However, the risk of cloud cover is high, 
especially low on the horizon-as much 
as 70 to 90 percent. 

THE VIEW FROM UP NORTH 
From Cambridge Bay, Nunavut, the transit begins at 11:15 p.m., MDT, on June 7, with the Sun four degrees 
above the northern horizon. Midtransit comes at 2: 19 a.m. (June 8), when the Sun is just three degrees 
high, and the transit ends at 5:21 a.m., with the Sun a decent 13 degrees up. Virtually all High Arctic 
locations in Canada see Venus egress at a similar altitude above the horizon. 

A British expedition at Suez, Egypt, observed the transit of Venus in 1874. These drawings from a 
member of the group show what we can expect to see at egress. From left to right: a shorHived, 
black-drop ligament, followed by a subtle jumping effect as Venus "reaches out" to the Sun, then Venus 
joined to the Sun with a broad band of darkness. Finally, as Venus protrudes off the Sun, we see its limb 
outlined by an arc of light. "It was a clear, silvery light, like the edge of a cloud,· the observer reported. 

PREVIOUS TRANSITS OF VENUS 
Above left: Venus transits come in pairs eight years apart, with the pairs separated by more than a 
century. This illustration is reproduced from a 19th-century astronomy book by R.A. Proctor, a popular 
science writer of the day. Proctor included all the observed transits and, farsightedly, even this year's. 
Above right: Considering the relatively crude state of astronomical photography that existed for the 
1882 transit, astronomers recorded some excellent shots. This one, which looks like a bullet hole in a 
piece of writing paper, was captured by U.S. Naval Observatory astronomers using a 5-inch refractor. 
The smaller dark spots are film flaws. 
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HOW TO SEE IT 
To observe the transit, you must use a 

solar filter, and you must use only filters 
proven safe for solar observation. This 
includes filters made of special alumi
nized Mylar, black polymer or metal
coated glas . These filters are available 
from mo t telescope dealers in Canada. 

A telescope isn't essential. At one arc 
minute across-one-sixtieth of the Sun's 
diameter-Venus is large enough that its 
disc can be seen on the Sun with the naked 
eye. A #14 density arc welders' filter (very 
dark!) also makes a suitable naked-eye solar 
filter. However, to see the subtle phenome-

TRANSITS OF VENUS: 
A (Very) Brief History From 
a Canadian Perspective 

By Roy Bishop 

non that so intrigued and plagued earlier 
transit watchers, you must use a filtered 
telescope at about 100x. 

While the complete tran it lasts for more 
than six hours, most of the action takes 
place during ingress (visible in Canada only 
from extreme northwestern British Colum
bia, Yukon and the High Arctic) and egress 
(eastern Canada). At this transit, 20 minutes 
elapses from the moment Venus first makes 
contact with the edge of the Sun (Contact 1) 
to the moment it is tangent to the inside of 
the Sun (Contact 2) and completely on the 
Sun's disc. A similar 20 minutes elapses from 
Contact 3, when Venus touches the other 

Observations of the transit of Venus in June 1769 were 
made at extremely remote locations, such as Fort 

Prince of Wales, Churchill, Manitoba. 

mathematics and natural philosophy at Harvard 
College in Cambridge, Massachusetts (then part 
of British North America), sailed to St. John's, 
Newfoundland, and made the only observations 
from the western hemisphere. The May 28, 1761, 
edition of Canada's first newspaper, The Halifax 

Gazette, carried a description of 
Winthrop's expedition, alerting Nova 
Scotians to the upcoming event, 
although the transit would not be 
visible from Halifax. 

IN 1716, WHEN EDMOND HALLEY 
was 60 years old, he submitted a 
proposal to the Royal Society of 
London that set out the details of 
a plan for timing the progress of 
the next transit of Venus in 1761 
from various locations on Earth. 
By observing the transit from sites 
as far apart as possible, Halley 
explained, astronomers would see 
Venus's silhouette travel across the 
more distant Sun along slightly dif
ferent paths, shifted because each 
observer would be viewing from 

Forty·five years before the 
Venus transit of 1761 , 
Edmond Halley presented a 
detailed proposal to persuade 
scientists of the day to begin 
plans for observations that 
could establish the size of 

Unsatisfactory results from the 
1761 transit led to even greater efforts 
for the following transit in 1769, 
because there would not be another 
one for more than a century. Obser
vations of the 1769 transit were re
ported by more than 130 observers 
at over 60 sites, ranging from the 
northern tip of Norway to Tahiti and 
from Hudson Bay to the Philippines. 

a different angle. By timing the the solar system. 
progress of Venus across the solar 
disc, it would be possible to calculate the Earth-Sun 
distance, the key to the size of the solar system. 

Acting on Halley's advice, England, France, 
Denmark, Sweden and Russia sent observers to 
many locations, including India, the Cape of Good 
Hope, St. Helena and Siberia, to observe the transit. 
In North America , John Winthrop, professor of 

Observers in what is now Canada 
included British astronomers William 

Wales and Joseph Dymond at Fort Prince of Wales 
at Churchill on Hudson Bay; Samuel Holland, surveyor 
general for the Northern District of North America , 
at Quebec City; and Thomas Wright, deputy sur
veyor for the Northern District, at Isle-aux-Coudres, 
northeast of Quebec City. Once again, less than 
satisfactory results came of these efforts. 

limb of the Sun at egress, to Contact 4, the 
moment when Venus has left the Sun's disc. 
During those opening and closing 20 min

utes, we may see the phenomenon that so 
puzzled astronomers of old. 

WHAT TO EXPECT TO SEE 
What will Venus actually look like on 

the Sun? The few photographs that survive 
from 1874 and 1882 are crude and fuzzy 
by today's standards. For the best impres
sions, we turn to astronomers' sketches 
and their reports of what they saw during 
the fleeting minutes of ingress and egre s. 

When Venus should (CONTl'U:D ON PAGE 24) 

To try to improve upon the results from the 1761 
and 1769 transits, more than 60 expeditions were 
prepared to observe the transits of December 1874 
and 1882, but the results were not much better 
than the earlier ones. Also, other methods of 
establishing the size of the solar system were by 
then producing more accurate results. 

The 1874 transit was not visible from the west
ern hemisphere, but the whole transit of 1882 
was visible from most of that area, including the 
eastern half of Canada. Considerable publicity 
attended the 1882 transit; however, it being 
December, the Sun was low in the sky, and many 
observers in Canada were clouded out. 

In 1891, Simon Newcomb, a native of Wallace, 
Nova Scotia, and superintendent of the United States 
Nautical Almanac Office, reexamined the 1761 and 
1769 transit observations. Using accurate longitudes 
for the observation sites, he arrived at a value for 
the Earth-Sun distance that lies within 0.05 percent 
of today's value, although with an uncertainty of 
0.6 percent. It is sometimes said that the 18th
century transit observations were generally unsuc
cessful, and initially, they were, but Newcomb's 
final result indicates otherwise. 

During the 20th century, other techniques based 
on new technology have resulted in much more 
accurate knowledge of the size of the solar system 
-these include parallax measurements of nearby 
asteroids, radar reflections (rom Mercury, Venus 
and Mars and precision timing of radio signals 
from interplanetary spacecraft as they venture 
through the solar system. Thus the 2004 transit of 
Venus will not be used to improve our knowledge 
of the Earth-Sun distance. Nevertheless, we look 
forward to the Cytherean silhouette with great 
anticipation because of its rarity and its historical 
role in the determination of the dimensions of the 
solar system. (See page 9 for a proposed 21st
century scientific observation of the transit.) 

Roy Bishop is a retired physics professor from 
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Compiled by Christine Kulyk 

WANT TO MEET PEOPLE 

interested in sharing their 

enthusiasm for astronomy? 
This list of clubs from coast 

to coast will help you locate 

the group nearest you -

either one of the 27 local 

centres of Canada's 

national astronomy club, 

The Royal Astronomical 

Society of Canada, or one of 

more than 50 independent 

clubs. Most hold regular 
meetings open to anyone. 

Many have outdoor observ-

ing sessions and telescopes 

for members' use. Every 

effort has been made to keep 

this list up to date. New in-

formation should be sent to 
the editor (address, page 5). 
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CANADIAN 
ASTRONOMY 
CLUBS 
BRITISH COLUMBIA Merritt Astronomical Society MANITOBA 

Paul Greenhalgh, Acting President 
Comox Valley Aslronomy Club 34356 Mendham Street Manitoba Astronomy Club 
John C. McKee Abbotsford, BC V2S 4K6 Gilbert Valentin 
1758 Greenwood Crescent 004·853·3350 Manitoba Planetarium 
Comox, BC V9M 4C8 lvas@Shaw.ca 190 Rupert Avenue 
250·339·3090 http://merritt.deepskyob)ects.ca Winnipeg, MB R3B ON2 
jcmnt@Shaw.ca 204·988·0625 

MI. Kobau Astronomical Society 
Cowlchan Valley StarFinders James McRae, President ONTARIO 
Frank Ogonoski, President P.O. Box 20119 TeM 
1482 Kingsvlew Road Kelowna, BC VI Y 9H2 Barrie Astronomy Club 
Duncan, BC V9L SPI 250·558·0931 (James McRae) Rick Towns, President 
250·748·5110 or 250·763·6962 (Jim Failes) rick@deepskies.com 
c.v.starfinders@Shaw.ca infoCmail.mksp.ca www.deepskies.com 
http://starfinders.cvnetnet www.mksp.ca 

Brockville Astronomical SOCiety 
Fraser Valley Okanaian Astronomical Society Kevin Fetter 
Astronomers Society Tracl Shuster or Pete Pel 14 Bramshot Avenue 
Paul Greenhalgh, President P.O. Box 22104 Brockville, ON K6V 1 Y5 
34356 Mendham Street Penticton, Be V2A 8Ll 613·342·2668 
Abbotsford, BC V2S 4K6 250·490·1966 or 250·374·8449 kfetter@yahoo.com 
004·853·3350 (Paul Greenhalgh) oas@okskies.org http://ca.geocities.comlkfetter 
604·850·3931 (Victor Pollock) www.okskies.org 
lvas@Shaw.ca Bruce County Astronomical Society 
lvas2@Shaw.ca Whistler Astronomy Club Charlie Szabototh 
www.lvas.net John Nemy or Carol Legate 477 Johnston Avenue 

4510 Blackcomb Way #34 Port Elgin, ON NOH 2CI 
Island Stariazers (Nanaimo, B.C.) Whistler, Be VON I B4 519·389·3150 
Richard Fortier Phone/Fax: 604·938·8090 csz@bmts.com 
4716 Fairbrook Crescent stars@nemy.com www.geocities.comIbcastronomy 
Nanaimo, BC V9T 6L7 www.nemy.com 
250·751 ·0895 Durham Reiion 
Fax: 250·751 ·0895 ALBERTA Astronomical Association 
sayurich@telus.net Michael 1 Cook, President 

Big Sky Astronomical Society P.O. Box 62133 
James Durbano 555 Rossland Road East 
Box 5\0 Oshawa, ON LlK IKO 
Vulcan, AB TOL 280 905·72\ ·7450 
info@bigsky.ab.ca info@drastronomy.com 
www.bigsky.ab.ca www.drastronomy.com 

Lethbridge Astronomy Society Elliot take Astronomy Club 
Rick Ponomar Hans Uhl, President 
P.O. Box 1104 120 Hutchison Avenue #8 
Lethbridge, AB TlJ 4A2 Elliot lake, ON PSA I W8 
403·381 ·7827 or 403·381 ·1332 705-848·9609 
lasa@telusplanelnet jimreckahn@hotrnail.com 
www.lethbridgeastronomysociety.ca www.elac.ipfox.com 

Medicine Hat Astronomy Club Hamilton Amateur Astronomers 
Thor Jacobson Glenn Muller, Chair 
Box 24008, RPO Crestwood Box 65578 
Medicine Ha~ AB TlA 8M8 Dundas Postal Outlet 
403·526·1025 Dundas, ON 19H 6Y6 
Fax: 403·526·7521 http://amateurastronomy.org 
thoriCmonarch.net 
www.memlane.cominonprofIVastro North Bay Astronomy Club 

Merlin Clayton 
50 Van Horne Crescent 
North Bay, ON PIA 31.3 

a: 705·472·1182; Fax: 705·494·8831 
~ 

~ 
galaxyOO1@Sympatico.ca 
www.gateway·to·the·universe.org 

North Shore Erie Amateur Astronomers 
Rick Eller, President 
RR 3 
Simcoe, ON N3Y 4K2 
519·426-2471 
marell@l<wic.com 
www.ontariorocks.calnseaa 

North York Astronomical Association 
Norm Folkers, President 
8 Loyalist Court 
Markham, ON IJP 6A9 
905·471 ·1633 
Fax: 416·363·4195 
nfolkers@rogers.com 
www.nyaa·starfeslcom 

Not In My Backyard Astronomers 
Glenn R. Salzmann 
55 Preston HIli Crescent 
Concord, ON LSK 51.4 
416·843·0995 

Ottawa Valley Astronomy and 
Observers Group (DAD G) 
Rock Mallin or Pierre Martin 
P.O. Box 8285 
Ottawa, ON K 1 G 3H7 
613·749·7592 
www.oaog.ca 

The Peterborouih 
Astronomical Association 
John Crossen 
2254 County Road 507 
Buckhorn ON KOL 1 JO 
705-657·7718 
johncstargazer@aol.com 
www.geocities.comlpaa_caI 

South Simcoe Amateur Astronomers 
Dave Petherick, President 
P.O. Box 1002 
Tottenham, ON LOG lWO 
905-936-4181 
ssaa@cois.on.ca 
www.cois.on.caI-ssaa 

StarSeekers' Network 
(Alexandria, Ontario, chapter) 
Richard Alexandrowich, President 
P.O. Box 668, Victoria Stn. 
Westrnoun~ QC H3Z 2Y7 
613·525·1541 
semore@$ympatico.ca 
www.starseekersneiwork.org 

Steel City StarGazers 
Robert Speck 
448 East 13 Street 
Hamilton, ON 19A 4A6 
905-388·0782 
bspeck@Sympatico.ca 

Sudbury Astronomy Club 
Donna·Marie Bonnett, President 
8 Shelley Drive 
Sudbury, ON P3A 2G5 
705-665·3348; Fax: 705·524·5176 
dmbonnett2OO4@yahoo.com 
www.sudburyastronomy.com 

Twin Sault Astronomy Club 
Sharron Valli 
366 Boundary Road 
Sault Ste. Marie, ON P6A SCI 
705·949·9924 
psvalli@Shaw.ca 
svalliCl1eagle.auc.ca 
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York-Simcoe Club des astronomes amateurs 
Amateur Astronomers de Sherbrooke 
Scott Gilbert Robert Veronneau 
262 Patterson Street C.P. 352 
Newmar1<e~ ON L3Y 3L8 Sherbrooke, QC JlH 5JI 
905·895-7700 infos@caas.sherbrooke.qc.ca 
gilbesl@investorsgroup.com www.caas.sherbrooke.qc.ca 
www.ysaa.ca 

Club VEGA de Cap-Roule 
York University Philippe Moossette, Prkident 
Astronomy Physics Club 1314 COOisy Ie Roi 
Paul Oelaney Cap·Rooge, QC GI Y 3G6 
Bethune College wgacrqc@hotmail.com 
York University www.geocities.comIwgacrqc 
4700 Keele Street 
Toronto, ON M3J IP3 Dorval Astronomy Club (CDADFS) 
416-736-2100 ext 77763 Ma~olaine Savoie 
Fax: 416-736-5516 70 La Prkentation 
yuac@yor1<u.ca Dorval, QC H9S 3L3 
www.yorl<u.calyuac 514·697·r093 

ma~s@ca.inter.net 

QUEBEC http://membres.lycos.fr/cdadfs 

Club d'astronomie Cassiopee L'ASTROCLUB ASC 
de Sillery Jasmin Boordon 
Michel Lair 585 Lalande 
3793 Le Marie #400 Longueuil, QC J4G 2E9 
Ste·Foy, QC GIX 4V7 
club_cassiopee@yahoogroupes.fr Montreal Amateur Astronomical 
casinfo@yahoo.com Association 
www.geocities.com/CapeCanaveral/ Alex Pieklo, President 
lab/6252 514·696·3226 or 514-683-r095 

apieklo@primus.ca 
Club d'astronomie de Rimouskl 
Rene Loignon Societe d'Astronomie du Planetarium 
216 des Chataigniers de Montrial 
RlmOIlski, QC G5L 824 Andre Oe Lean, Prkident 
www2.globetrotter.neVastro 1000, rue St-Jacques ouest 

Montreal, QC H3C IG7 
Club d'astronomle www.sapm.qc.ca 
Drummondville Inc. 
Maurice Provencher, Prkident StarSeekers' Networtl 
142 Chemin Bethanie Francis Scardera 
Ste·Christine, QC JOH lHO P.O. Box 668, Victoria Sin. 
www.astrosurf.comIcadi Westrnoun~ QC H3Z 2Y7 

francis.scardera@sympatico.ca 
Club d'astronomie 10 de Val-Bilair www.starseekers.org 
Jacques Matte 
2098 1ndustrielle West Island Observers Astronomical 
Val· Belair, QC G3K IM9 Society 
418·843-6130 Chuck Baranowski, President 
www2,globetrotter.neVclubiO/ 100 Alston 
module1.htrn Pointe Claire, QC H9R 38 

514-697-7668 
Club d'astronomie Jupiter Enr, 
Michel Heroux, President 
15 Red Mill Sud 
Trois·Rivieres, QC G8Y 628 Federation 
819·691 -0003 

des astronomes clubjupiter@Vldeotron.ca 
http://astroclub.neVmarsiclubjupiter amateurs du 
Club des astronomes amateurs Quebec (FAAQ) de Laval 
C.P. 214, Succ. St·Martin 
laval, QC HlV 3P5 FOf additionallistinls of local 
4~· 661 -9390 astronomy clubs In Iluebec, 
astrolv@cam.org see the FUll website at 
www.cam.orgl- astrolv www.faaq.ofl, Of contact the 

Club des astronomes amateurs FUll office at: 
de Lonlueuil 
James Laflamme, Prkident 4545, ave, Pierre-de-Coubertjn, 

24 des Sorbiers C.P. 1(0), 
St· Basile Ie Grand, QC J3N IGI Suee. M, Montreal, QC HI V 3R2 
info@astrocaal.org 

Tel: 514-252-3038 
www.astrocaal.org 

Fax: 514-251-8038 

NEW BRUNSWICK 

Astro club Borealis 
Rachel Cyr, President 
P.O. Box 565 
Riviere· Verte, NB E7C 2M6 
506-263-4242 
rachelt@nbnelnb.ca 
www.umce.calastroclubnb 

Club d'astronomie de la 
Peninsule acadienne 
Jacques Robichaud 
177, rue Bellefeuille 
Shippagan, NB ESS IG5 
506·336·8085 
jacquesr@nbnelnb.ca 

Hampton Astronomy Club 
David Leeman, President 
1827 Roote 860 
Titusville, NB ESN 3V5 
506·832·3000 
jdleeman@nbnelnb.ca 
www.osco.nb.calnbanb 

New Brunswick Astronomyl 
Astronomie Nouveau-Brunswick, Inc. 
(NBANB) 
Roy laPointe 
60 rue Cyr 
StHonard, NB E7E IX7 
506-423·1900 
http://nbanb.tripod.com 

Saint John Astronomy Club 
Adrien Bordage 
66 Meadowbank Awnue 
Saint John, NB E2K 2C6 
506·634·8246 
bordagea@nbnelnb.ca 
http://sjacnb.tripod.com 

William Brydone Jack Astronomy Club 
Don Kelly 
clo Planetary & Space Science Centre 
Room 221, Oepl of Geology 
University of New Brunswick 
2 Bailey Drive 
Fredericton, NB 8B 5A3 
506·357 ·8397 
donkelly@nbnelnb.ca 

NOVA SCOTIA 

Cape Breton Astronomical Society 
John Reppa 
131 Green Acres Drive 
Sydney, NS BIS IK5 
902-562-2772 

Minas Astronomy Group 
Larry Bogan 
RR2 
Cambridge Station, NS BOP lGO 
902-678-0446 
iarry.bogan@acadiau.ca 
www.go.ednelns.caI-mag 

PRINCE EOWARD ISLAND 

Athena Community Astronomy Club 
James P. Crombie 
P.O. Box 4 
Siemon Pari<, PE COB 2M 
902·436-2999 

The Royal 
Astronomical 
Society of 
Canada 
CANADA'S LARGFST ASTRONOMY CLUB, THE ROYAL 

Astronomical Society of Canada (RASC) has 
27 local branches (Centres) across the country_ 
There is at least one RASC Centre in every 
Canadian province, Complete contact information 
and other details about the RASC and individual 
Centres can be found at: www.rasc.ca. or contact: 

RASC National Office, 136 Dupont Street, 
Toronto, ON MSR 1 V2 
E-maH: nationaloffice@rasc,ca 
Toll-free: 1-888-924-7272 
Toronto area: 416-924-7973 

• RASC CENTRES ACROSS CANADA 

BRITISH COLUMBIA 

Okanagan Centre 
Prince George 

Centre 
Vancouver Centre 
Victoria Centre 

ALBERTA 

Calgary Centre 
Edmonton Centre 

SASKATCHEWAN 
Regina Centre 
Saskatoon Centre 

MANITOBA 
Winnipeg Centre 

ONTARIO 

Belleville Centre 
Hamilton Centre 
Kingston Centre 
Kitchener-Waterloo 

Centre 
London Centre 
Niagara Centre 
Ottawa Centre 
Sarnia Centre 
Thunder Bay Centre 
Toronto Centre 
Windsor Centre 

QUEBEC 
Centre Francophone 

de Montreal 
Montreal Centre 
Quebec Centre 

NEW BRUNSWICK 

Moncton Centre 

NOVA SCOTIA 
Halifax Centre 

PRINCE EDWARD 

ISLAND 

Charlottetown 
Centre 

NEWFOUNDLAND 

St. John's Centre 
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OUR CHART SHOWS THE Ml\JOR STARS, planets and constellations visible from Canada and the northern 
United States within one hour of these times: 

• EARLY MAY: 11:30 P.M.; LATE MAY: 10:30 P.M. 
• EARLY JUNE: 9:30 P.M.; LATE JUNE: DUSK 

• The edge of the chart represents the horizon; the overhead point is at centre. 
• On a moonless night in the country, you will see more stars than are shown here; deep in the city, you will see fewer. 
• The ecliptic is the celestial pathway of the Moon and planets. The star groups straddling this line are known as the 

zodiac constellations. 
• The Moon is shown for selected dates. 

USING THE STAR CHART OUTDOORS: The chart is most effective when you use about one-quarter of it 
at a time, which roughly equals a comfortable field of view in a given direction. Outdoors, match the horizon com
pass direction on the chart with the actual direction you are facing. Don't be confused by the east and west points 
on the chart lying opposite their location on a map of the Earth. When the chart is held up to match the sky, with 
the direction you are facing at the bottom, the chart directions match the compass points. For best results when 
reading the chart outdoors, use a small flashlight heavily dimmed with red plastic or layers of brown paper. 
Unfiltered lights greatly reduce night-vision sensitivity. 

• THE PLANETS 
MERCURY reaches its greatest angle (26 degrees) west of the Sun 
on May 14. However, the low angle of the ecliptic in the spring 
morning sky from Canadian latitudes means that the inner planet 
rises just minutes before the Sun, making it impossible to see in 
the morning twilight. 

VENUS opens Mayas a dazzling magnitude -4.5 object in the 
western sky at dusk, setting a full four hours after the Sun. During 
May, Venus drops lower into the west each night, setting within 
an hour of sunset by May 31. In early June, it disappears from the 
evening sky as it heads toward its June 8 rendezvous with the Sun, 
in an ultrarare transit across the Sun's disc. Venus then reappears 
as a morning ·star" in the eastern sky about two weeks later. 

MARS lingers in the evening sky, appearing in early Mayas a 
reddish magnitude 1.6 ·star" just above Venus and below Saturn. 
Mars glides up toward Saturn, passing above it on May 24. But 
soon thereafter, the red planet descends out of sight into the 
evening twilight as it passes behind the Sun. 

JUPITER shines at a bright magnitude -2.2 in the southwestern sky 
as May begins, but it drops lower into the evening twilight through 
the spring months. By the end of June, it can still be seen as the 
lone evening planet low in the western twilight. 

SATURN shines at magnitude +0.1 on May 1 and sets about 
41/ 2 hours after sunset. Like nearby Venus and Mars, Saturn sinks 
lower into the twilight with each passing night and disappears 
behind the Sun in early June. 

URANUS AND NEPTUNE can be sighted with difficulty before dawn this 
season, with Neptune (magnitude 7.8) rising first in Capricornus, 
then Uranus (magnitude 5.8) following an hour later in Aquarius. 

PLUTO reaches opposition on June 11, when it lies due south 
about 1 a.m., local time, in Serpens Cauda. At 14th magnitude, 
Pluto is a challenge to find amid the rich star field on the edge 
of the Milky Way. 

For more detailed Information, see the Observer's Handbook 2004, published by 
The Royal Astronomical Society of Canada (www.rasc.ca or 888-924-7272). 
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• CELESTIAL CALENDAR 
MAY 2 Venus at greatest brilliancy (mag. -4.5) 

MAY 4 Full Moon, 4:33 p.m., EDT; total eclipse 
of Moon, not visible from North America 

MAY 5 Venus at extreme declination north (+27" 49'); 
two-week, dark-sky period for viewing Comet NEAT 
begins for Canadian latitudes 

MAY 10 Venus, Mars and Saturn equally spaced 
within a 15° span in evening sky 

MAY 11 Last Quarter Moon 

MAY 14 Mercury at greatest elongation west of Sun (26°) 
in morning sky; Comet NEAT's head passes 2° west of 
Beehive cluster (M44) 

MAY 19 New Moon, 12:52 a.m., EDT 

MAY 20 Crescent Moon 5° below Venus (evening sky) 

MAY 21 Crescent Moon between Venus and Mars-Saturn pair 

MAY 22 Crescent Moon 6° above Mars-Saturn pair 

MAY 24 Mars IS north of Saturn (evening sky) 

MAY 27 First Quarter Moon 

MAY 28 Comet LINEAR very low in southwest evening sky 

JUNE 3 Full Moon, 12:20 a.m. , EDT; closest and largest Full Moon 
of 2004 (Moon at perigee at 9 a.m., EDn; Moon 5° east of Antares 

JUNE 7 Venus at descending node crossing ecliptic 

JUNE 8 Venus at inferior conjunction between Earth and Sun; 
rare transit of Venus across Sun's disc (first since 1882) 

JUNE 9 Last Quarter Moon 

JUNE 16 Thin waning crescent Moon 4° above Venus (dawn sky) 

JUNE 17 New Moon, 4:27 p.m., EDT 

JUNE 20 Solstice (summer begins officially at 8:57 p.m., EDT) 

JUNE 23 Crescent Moon 2.5° above Jupiter (evening sky) 

JUNE 25 First Quarter Moon 
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ROTATING NIGHT SKY: During the night, the Earth's rotation 
on its axis slowty shifts the entre sky. Ths is the same 
motion that swings the Sun on its daily east-to-west trek. 
The rotational hub is Polaris, the North Star, Iocatecl 
ahnost exactly above the Earth's North Pole. EvarytIq 
majesticaly marches coooterclockwise arOIIId it-a moIion 

that becomes evident after about half an hcu. 

I , I The star groups linked by Iiles n 
the constelations created by our ancestors thousands of 
years ago as a way of mapping the night sky. Modem 
astronomers still use the traditional names, which give 
today's stargazers a permanent fink to the sky myths 
and legends of the past. 
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EXPLORING THE 
NIGHT SKY 
by Alan Dyer 

lwin ~omBt~ 
for ~~rin~ 
Not since 1911 have we seen two 
bright comets in the sky at the 
same time, and the season's other 
main event, a transit of Venus, 
hasn't been seen since 1882 

THE PARADE OF PLANETS WE HAVE 

enjoyed for the past few months 

marches offstage into the evening 

twilight, leaving us with a planet-free 

sky for early summer. As the planets 

disappear, two comets rise into the 

sky. One, Comet NEAT, promises to 

provide Canadians with a fine show 

as it drifts north through the evening 

sky. The other, Comet LINEAR, is a 

target best suited for those at more 

southern latitudes. Having two rea

sonably bright comets visible at once 

is unusual, but not as rare as seeing 

Venus in front of the Sun. That sight 

awaits those in eastern North America 

on the morning of June 8. 

VENUS DECLINES 
The world that has dominated the eve

ning sky for several months is about to 
make a dramatic dive toward the Sun. In 
May, Venus descends toward the horizon, 
appearing lower each night. On May I, 
Venus sits about 30 degrees above the Sun 
at sunset and sets a generous four hours 
after the Sun. This spring, the angle of 

18 SKY NEWS May / June 2004 

COMET TRAFFIC JAM Two comets found by automated telescopes trace Quite different paths through the inner solar 
system this spring. Comet liNEAR (C/2002 T7), which flew over the top of the solar system in early 2004, crosses the 
plane of the Earth's orbit on May I, then travels south below the Earth's orbit, leading to its poor location in the sky for 
northern observers. Just the opposite is true of Comet NEAT (C/2oo1 Q4), whose orbit flings it around the solar system 
nearly at right angles to the plane of the planets. NEArS northward path brings it high into our northern sky this spring. 
The comets and planets are shown here positioned for May 25. COURTESY STARRY NIGHT PRO' M/SPACE HOLDING CORP. 

the ecliptiC and the orbit of Venus are at 
their most favourable for swinging Venus 
up as high into our western sky as possible. 
As a result, Venus lingers long enough to 
shine in a darkened sky. 

Reaching its greatest brilliancy on 
May 2, Venus is hard to miss. A celestial 
object as bright as magnitude - 4.5 in a 
dark night sky is an unusual sight that only 
Venus (and perhaps a nearby supernova) 

can provide, not counting fireballs and 
man-made objects like satellites. Once the 
Moon is out of the way after the first 
week of May, head to a dark site and look 
for shadows cast by Venus. To make the 
Venusian shadow most obvious, hold your 
hand in front of a white card shielded 
from any other stray light. 

Venus drops rapidly out of the sky in 
late Mayas it races to inferior conjunction. 
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Every 584 days, Venus passes between us 
and the Sun, but this year's inferior con
junction is special. On june 8, Venus crosses 
the face of the Sun, an event not seen 
since 1882. A transit (as such a crossing is 
called) of Venus is among the rarest of astro
nomical sights. The feature on page 10 
provides all the details. 

Its june 8 encounter with the Sun marks 
the passage of Venus from the evening to 
the morning sky. Following the transit, 
Venus begins its rise into the dawn as a bril
liant morning "star." The shallow angle 
of the ecliptic in the spring dawn places 
Venus low in the eastern sky, but by the 
end of june, Venus should be obvious to 
early risers. Look for a thin, waning cres
cent Moon four degrees above Venus on 
the morning of june 16. By the end of 
june, Venus has moved up to sit near 
Aldebaran, the brightest star in Taurus the 
bull, the constellation where we saw Venus 
in the evening in April. Venus continues 
to climb higher to dominate the morning 
sky in summer, as it did the evening sky 
in spring. 

LAST OF THE EVENING PLANETS 
This season, we make the transition 

from an evening sky filled with naked-eye 
planets to one devoid of planets. As Venus 
makes its descent, Mars valiantly tries to 
climb higher, approaching and then pass
ing Saturn. The dance provides some in
teresting manoeuvres to watch for in May 
and june. On May 10, Venus, Mars and 
Saturn form a neat line of three equally 
spaced planets in the western twilight. As 
Venus drops out of sight, Mars moves 
toward Saturn. 

During the third week of May, the wax
ing crescent Moon joins the trio, appear
ing just below Venus on May 20, between 
Venus and the Mars-Saturn duo on May 21, 
then above Mars and Saturn on May 22. 
Earthshine (sunlight reflected off our 
planet) lighting up the Moon's nightside 
adds to the beautiful scene of the Moon 
and planets sitting in the twilight glow. 

Saturn drops from the sky by early 
june. Mars hangs in for a few more days, 
but by late june, it follows Saturn to hide 
behind the Sun. That leaves jupiter as 
the lone evening planet. The crescent 
Moon passes just above jupiter on june 23, 
then departs the scene to leave jupiter 
on its own to descend into the summer 
twilight. By the end of july, jupiter has 

PLANETS IN MOTION 
VENUS DESCENDING 
Follow Venus through a telescope this spring, and 
you'll see its disc grow in size as it wanes from 
a fat to a thin crescent. On May 1, the Venusian 
disc is 36 arc seconds across, haH again as 
large as Mars was at its record-ilreaking close 
approach of last summer. And it gets bigger! 
By the end of May, with Venus approaching as 
close to us as any planet can, it has grown to 
56 arc seconds across, larger than any planet 
can appear. Let us know the last day you can 
spot Venus with the naked eye or see its razor
thin crescent in a telescope. 

disappeared behind the Sun, and the only 
naked-eye planets visible through most of 
the summer-Venus and Saturn-reside 
in the morning sky. 

TAILS OF TWO COMETS 
Apart from the Venus transit, the big 

astronomical excitement this season is 
provided by a pair of comets. Not since 
mid-October 1911 (with Comet Brooks and 
Comet Beljawsky) have North Americans 
enjoyed the prospect of two naked-eye 
comets in the sky at the same time. For 

VENUS ASCENDING 
Sighting Venus in the dawn 

~ sky after its historic June 8 
25 
u transit will be more difficult, 
'" z owing to the relatively 15 
...J shallow angle of the path of 0 
:r 

'" the planets (the ecliptic) u 
~ and to the angle of Venus 

~ below the ecliptic. But by the 
if end of June, Venus should 
I-
:r be obvious in the dawn ~ z twilight as a brilliant object 

~ above the bright star 
'" Aldebaran in Taurus. Venus >-
'" stays paired with Aldebaran '" ~ 
is until early July. 
u 

TWILIGHT GATHERING 
The Moon passes through a 
cluster of evening planets in 

~ late May, appearing below 
0 
u Venus (and in the trees 
'" z here) on May 20, then above 15 

~ Venus and below Mars and 
'" Saturn on May 21 . A wide-u 
~ 

~ angle lens will also frame 

~ Comet NEAT, some 40 de· 

~ 
grees above the Moon-planet 
grouping. The next night, the 

~ 
Moon waxes to a thicker 
crescent and sits above the 

'" ~ Mars·Saturn pair. Mars goes 
'" on to pass 1.5 degrees I-a: 
is above Saturn on May 24. u 

Canadian viewers, one may become the 
best and brightest comet since Hale-Bopp's 
memorable show in 1997. 

But first, the usual comet caveat: As 
SkyNews columnist and renowned comet 
hunter David Levy points out, comets are 
like cats-they both have tails, and they 
both do what they want. In short, we can 
predict with great accuracy where a comet 
will appear in the sky, but how bright a 
comet may become and how dramatic a tail 
it may develop are both open to educated 
guesses. The illustrations show an ideal
ized view; your actual mileage may vary. 

'" 5 
'" iii 

I 
~ 
~ 
'" '" ~ 
~ 
~ a: 
B 
u 
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CONSTELLATION CORNER 
by Ken Hewitt-White 

LBntauru~ 

HALF MAN, HALF HORSE, THIS MYTHICAL CREATURE 
is a deep southern constellation, but skywatchers in 
southernmost Canada can .see the centaur poking its 
head above the horizon briefly each spring. 

Centaurus enjoys a secure place in classical star 
lore because it was visible from ancient Athens. To 
the Athenian astronomers, Centaurus symbolized 
the immortal Chiron, a wise and gentle centaur 
who schooled generations of Greek heroes in the 
arts, herbal medicine and astronomy. He even 
helped arrange the constellations, which ultimately 
included two centaurs: the warlike Sagittarius and 
the pacifist Centaurus. 

Chi ron's placement among the stars was pre
cipitated by a tragic accident. His former student 
Hercules accidentally struck him with a poison arrow. 
Chiron knew that because he was immortal, the 
poison would doom him to eternal suffering. He 
preferred death to endless pain, so he prevailed 
upon Hercules to approach Zeus and negotiate 
his release from immortality. Zeus reluctantly 
agreed and allowed the noble scholar to die. In 
due course, the gods elevated Chiron to the 
vault of constellations he helped create. 

Glittering Centaurus enjoys a prime location next 
to the southern Milky Way. Old star charts depict the 
pious centaur offering up a sacrifice to the gods. 
The sacrificial animal was Lupus, the constellation 
immediately east of Centaurus. Today, Lupus is a 
wolf, but in ancient times, it represented a "Beast" 
(usually a goat) that the centaur had speared. 

Look carefully at the hind legs of Centaurus, and 
you'll discover that they're marked by the stars of 
the Southern Cross, or Crux. Those four brilliant 
luminaries belonged to Centaurus until the 17th 
century, when celestial chart makers performed 
the amputation that created the most famous star 
pattern in the southern heavens . • 

When they are best placed for viewing, 
both comets are expected to shine at a 
magnitude of +2 to +3, where magnitude 2 
equals a Big Dipper star and magnitude 3 
matches a typical naked-eye star. Comets 
appear diffuse and not quite as obvious as 
pointlike stars, but if the brightness pre
dictions hold true, the twin comets should 
be obvious naked-eye sights, perhaps even 
from within city limits, and will be won
derful in binoculars, especially when seen 
from dark rural locations. However, only 
one of the pair is best suited for Canadian 
latitudes. For the other, go south! 

COMET #1: 
A NEAT NORTHERN COMET 

Its officia l name is omet C/2001 Q4 
(NEAT), but we'll call it omet EAT for 
short. Its formal name means that it was 
the fourth comet discovered during the 
two-week period labelled as "Q," in the last 
half of August 2001. The "c" means that the 
comet has an orbital period measured in 
hundreds if not thousands of years, or, as 
with EAT, a period yet to be established. 

Any comet discovered nearly three years 
before its peak appearance is special indeed. 
Comet NEAT was almost 1.5 billion kilo
metre from the Sun (as distant as Saturn) 
when it was found through NASA's ear 
Earth Asteroid Tracking survey of c1ose
approaching asteroids; thus the name EAT. 
The current comet in the news is the thir
tieth comet found by the EAT program, 
with the count up to 45 as of early 2004. 

The last bright comet, Hale-Bopp-dis
covered by American amateur astronomers 
Alan Hale and Thomas Bopp in 1995-
was a similar distant find, but so was 
Comet Kohoutek, which peaked in 1973. 
Hale-Bopp continued to brighten and 
performed beautifully as it rounded the 
Sun, but Kohoutek remains infamous 
for fading and falling far short of early 
optimistic predictions based on its excep
tional brightness far from the Sun. 

Like Kohoutek, Comet EAT appears to 
be making its first foray into the inner solar 
system, and its initial brightness may be 
due to volatile ices sublimating and releas
ing a burst of reflective dust as the comet's 
nucleus warms for the first time. However, 
its continued performance through 2002 
and 2003 suggests that Comet EAT is hold
ing its own and following predictions. So a 
naked-eye comet this May seems a good bet. 
But remember our caveat! 

Comet watchers in Canada and the 
northern United States aren't likely to sight 
NEAT until at least May 4 or 5, when it be
gins to climb above the southwest horizon. 
Throughout May, the comet becomes easier 
to see as it moves north, appearing a little 
higher each night. (Contrary to cartoons, 
comets do not swoosh across the sky in 
one big fireworks show.) 

EAT reaches perihelion, its closest 
approach to the Sun, on May 15, when it is 
well positioned in the western evening sky. 
It is around perihelion that a comet usually 
peaks in brightness, with EAT perhaps 
reaching magnitude + 1 at this time. The next 
week is prime time for seeing Comet EAT, 
so plan evening excursions to a dark site 
for the best view. Only far from city lights 
wil l you see the full length of whatever tail 

EAT has developed. Though evening twi
light lingers long at Canadian latitudes, 

EAT is high enough that it can still be seen 
when darkness finally arrives by 11 p.m. 

After May 21, the view gets worse. 
Although Comet EAT is still in the eve
ning sky, so is the waxing Moon. With each 
passing night, its light brightens the sky 
to wash out the comet and its ghostly tail. 
This is when EAT will be fading, perhaps 
shining no brighter than magnitude +3 or 
+4 by month's end, as it moves into Ursa 
Major high in the northwestern sky. 
However, just as EAT fades, comet number 
two comes onto the scene. Barely! 

COMET #2: 
A LINEAR SOUTHERN COMET 

OUf second comet in order of discovery 
and appearance this spring carries the for
mal name of Comet C/2002 T7 (L1 EAR), 
designating that it was the seventh comet 
discovered in the first half of October 2002 
-on October 14, to be precise. The find was 
a by-product of another automated search 
program for near-Earth asteroids, this one 
conducted by the Lincoln laboratory's ear 
Earth Asteroid Research project, loosely 
abbreviated as Ll EAR, which employs two 
robotic one-metre telescopes in ew Mexico. 

Ll EAR has been the most prolific 
comet-finding program in history, with 
more than 100 comets to its credit as of 
early 2004. Previous Ll EAR comets of note 
were C/1999 S4, observed in July 2000 
before it split and dissolved from sight; 
C/2001 A2, which brightened unexpectedly 
in summer 2001; and C/2000 WM1, visible 
in December 2001. Risking a confusion of 
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COINCIDENTAL COMETS 
Late May and early June bring the rare prospect of 
seeing two naked-eye comets in the sky at the 
same time, with their tails streaming away from 
the setting point of the Sun. However, while 
Comet NEAT should be easy, Comet LINEAR will 

NEAT CLIMBS THE SKY Comet NEAT climbs higher through May, peaking in 
brightness around May 10 as it moves through a moonless sky. Each dot marks the 
comers position relative to the background stars at daily intervals as the sky darkens. 
However, the planets are shown at their positions on May 7, when the comet begins 
its trek through the stars for northern latitudes (from the southern United States, 
Comet NEAT enters the evening sky by May 1). 

NEAT IN THE NEIGHBOURHOOD 

COMET NEAT BUZZES THE BEEHIVE 
Just as Comet NEAT reaches perihelion on May 15, 
it moves through the constellation Cancer the crab. 
On May 13, the tail threads between two prominent 
binocular star clusters, M44 and M6 7. The next 
night (inset), the head of the comet passes just 
two degrees from M44, also known as the 
Beehive star cluster, creating a superb binocular 
field and a photogenic frame for telephoto lenses. 

be low in the sky from southern Canadian latitudes and 
buried in twilight, with a nearly full Moon interfering. 
Use binoculars for the best view of both comets and 
their faint tails. The sky in these diagrams is plotted 
as it appears from a latitude of 45 degrees north. 

THE LOWDOWN ON LINEAR Comet liNEAR's path is depicted here as it will 
appear relative to the horizon at nightly intervals from southern Canadian latitudes 
(south of 50 degrees). The background stars are plotted for May 3D, when the comet is 
near optimum brightness and altitude for viewing. Even so, liNEAR never climbs higher 
than 15 degrees altitude from southern Canada and always appears in a twilit sky. From 
north of 50 degrees, the comet remains below the horizon or lost in bright twilight. 

NEAT FADES AWAY This chart plots the position 
of Comet NEAT as it fades to below easy naked-eye 
brightness at the end of May and becomes a fifth·to
sixth-magnitude binocular target in June in Ursa 
Major. There it remains through the summer, fading 
to seventh magnitude by the end of July. 
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comets, we'll simply call this latest find 
Comet LINEAR. 

Another first-time visitor to the inner 
solar system, Comet LINEAR reaches its 
perihelion on April 23, well before EAT. 
But its continued approach to Earth over 
the next month places LINEAR's predicted 
peak brightness in mid-May, at the same 
time as NEAT. Observers in the southern 
United States and tropical latitudes could 
be in for a treat in mid-Mayas LINEAR, 
moving rapidly below Orion, shines as 
bright as magnitude 2.5, low in the 
southwest during evening twilight. With 

NEAT also in view, southerners see twin 
naked-eye comets. 

Before that, in late April and early May, 
Comet LINEAR shines as a morning object 
in the eastern sky, but again, it is well placed 
for viewing only from the latitudes of at least 
the southern United States. Viewers in the 
southern hemisphere have the best seats for 
both LINEAR's early-May morning appear
ances and its mid-to-late-May evening ap
paritions. On both occasions, southerners 
see the comet high in a dark sky, with its 
tail shooting straight up from the horizon. 

For us northerners, the news is not so 
good. LINEAR's orbit keeps it below our 
Canadian horizon until the end of May. 
By then, it has faded but may still shine at 
a respectable magnitude 4. However, sev
eral factors work against an easy sighting 
of LINEAR: The comet never climbs high; it 
appears in a twilit sky; and for the few 
days LINEAR is at its best from Canada, the 

HEADS AND TAILS: 
COMETS 101 
WHEN YOU SIGHT A COMET, 

you are seeing a cloud of gas 
and dust hundreds of thou
sands of kilometres across, 
the gas glowing by fluores
cence and the dust shining 
by reflected sunlight. That 
cloud is what we call the 
head of the comet, or, more 
precisely, its coma. Gas parti
cles in the coma become elec
trically charged, or ionized, 
by sunlight, making them 
subject to the whims of the 
Sun's magnetic field. Magnetic field 
lines spiralling out from the Sun pick 
up the comet's charged gas particles 
and sweep them away from the head. 
The resulting gas, or ion, tail is usually 
faint and blue and points directly away 
from the Sun. 

Comets can have a second tail, one 
that forms when dust grains are blown 
away from the coma by the pressure of 
sunlight. Shining by reflected sunlight, 
dust tails are whitish yellow and are often 
curved, the result of dust grains falling 
behind as they stream away from the 
comet. Both tails can stretch for millions 
of kilometres across space. For a comet 

full Moon interferes. If you live north of 
50 degrees latitude, a sighting may be 
impossible, because the comet is so low 
and is lost in the bright twilight of a June 
evening. What's worse, no sooner does 
LINEAR pop above the horizon than it 
loops back down again to disappear from 
view. From south of 50 degrees, the best 
time to sight LINEAR will be during the 
first week of June. 

Anyone heading to a southern latitude 
in late Mayor early June to see the transit 
of Venus should definitely hunt for LINEAR 
in the early evening. a matter where you 
are in the world south of 50 degrees, look 
low in the southwest as the sky gets dark. 
Seeing two naked-eye comets at the same 
time is a once-a-century event worth trav
elling some distance to see. With twin 
comets and a transit of Venus within a 
month of each other, this is a spectacular 
spring for stargazing . • 

to appear spectacular, it must develop a 
strong dust tail, but not aU comets do. 
Those with just faint ion tails can appear 
to the eye as mere fuzzballs. 

The source of all this activity is a 
chunk of dirty ice typically a few kilo
metres across. This solid nucleus erupts 
into activity as the comet draws nearer 
to the Sun and begins to warm up. 
Despite the toones of material evapo
rating from the surface, most comets 
retain enough mass to survive intact for 
many trips around the Sun. Some 
comets, however, have been known to 
fracture and fizzle away to nothing before 
our eyes. - AD 
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That's easy. It's the night sky. 
If your idea of astronomy is pursuing faint fuzzies, vi ual observation or CCO 
imaging for scientific discovery there's no better companion than TheSky6TM 
Astronomy Software for Windowse - the perfect astronomical software to make 
your hobby more fulfilling and productive. 

There's simply no more sophisticated or easy-to-use planetarium and telescope 
control program than TheSky6. In fact, more observatories use TheSky6 a the 
foundation of their automated control and scripted operation than all other 
astronomy software combined. 

That' no small feat And, it's made possible due to TheSky6's depth and breadth 
of fully integrated astronomic functions that perform with incredible speed and ease. 

So, when you compare feature by feature and by data content youll recognize 
what astronomers worldwide already know -

TheSky6 is the one astronomers use. 
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CONNECTING A CAMERA 
A fixed-lens digital still camera can be attached to a low-to-moderate-power eyepiece using 
an adapter tube suited to that camera and eyepiece (right). ScopeTronix offers the most 
extensive array of adapters, and many Canadian telescope dealers carry them. Other styles 
of brackets sold by telescope dealers clamp around the eyepieces and hold the camera by 
its tripod socket (left). This style also works well for video cameras. 

SAFE SOLAR SIGHTINGS 
A solar filter is required for viewing all phases of the 
transit, and a telescope is recommended for seeing 
the subtle black-drop effect as Venus enters and exits 
the solar disc. Filters must be fitted over the front of 
the telescope to dim sunlight to safe levels before it 
enters the optics. (Be sure to cap or filter any finder
scope as welL) An aluminized Mylar filter, left, and a 

metal-coated glass filter, right, both work well for solar viewing, but black polymer filters, while 
suitable for naked-eye views, tend to provide soft images at high power. 

VENUS TRANSIT (CONTINUED FROM PAGE 12) 

have been tangent to the inside limb of 
the Sun, observers of the past four transits 
describe the planet as turning into the shape 
of a "pear" or a "ninepin" or "the neck of 
a Florence flask." Observers report the 
phenomenon lasts from a few seconds to 
a minute or more. This is the infamous 
black-drop effect. 

This black-drop effect was the bane of 
transit observers, as it prevented the precise 
timing of Contacts 2 and 3. Even observers 
side by side differed in their timings by 
20 to 30 seconds, a far cry from the one
second preciSion hoped for. 

That applies to the disc of the Sun seen in 
black space. The bright image of the Sun also 
bleeds into the dark disc of Venus, making 
Venus appear smaller than it really is. When 
the two objects are tangent to each other, 
what we perceive is Venus 
joined to the Sun by a dark 
peninsula across a bright strait. 
Like a stretched elastic, the 
dark band eventually snaps as 
Venus moves onto the disc, 
only to re-form again as it 
prepares to leave the Sun. 

atmosphere, and writing in 1890, Simon 
Newcomb argues it is impossible to see the 
atmosphere. What will our experience be? 

As Venus moves across the Sun, it might 
pass near some sunspots. The truly black 
silhouette of Venus should look more 
intensely dark than those regions of rela
tively cool, but still glowing gas. 

But the most subtle effect (or will it be 
obvious?) occurs when Venus is only par
tially on the Sun at ingress and egress. 
William Wales, who observed the transit of 
Venus in 1769 from present-day Churchill, 
Manitoba, described it thus: "Soon after 
Venus was half immerged [sic], a bright 
crescent, or rim of light, encompassed all 
that part of her circumference which was 
off the Sun; thereby rendering her whole 
periphery visible. This continued very bright 
until within a few minutes of the internal 
contact, and then vanished away gradu
ally." We can expect something similar at 
egress. Sunlight filtering through Venus's 
atmosphere backlights the planet, turning 
the part of Venus projecting off the Sun 
into a semicircle of light. A few observers 
have reported seeing Venus surrounded 
by a bright ring even when it was com
pletely on the Sun. 

HOW TO SHOOT THE TRANSIT 
The best results are likely to be ob

tained with a technology undreamed of in 
1882: the digital camera. There are several 
options, but all require the use of a tele
scope equipped with a safe solar filter. 

Try to keep exposure times to a min
imum (even with a filter, the Sun is bright 
enough to allow exposures between 1/60 

and 1/500 second). More 
expensive SLR-style digital 
cameras (and film cameras) 
can be attached to telescopes 
using adapters that replace 
the camera lens and slide 
into the focuser in place of 
the eyepiece. Telescope deal
ers can provide advice on the 
right adapter for your camera 
and telescope. 

The cause of the black-drop effect is still 
a matter of debate. It is not due to the atmo
sphere of Venus. Even airless Mercury can 
exhibit a black drop at its transits. Astrono
mer Joseph Lalande, observing in the late 
17oos, was the first to suggest that a prime 
cause was irradiation, when a bright object 
seen against a black sky bleeds into the back
ground and appears larger than it really is. 

Other effects are subtle but 
worth watching for. As Captain 
James Cook notes of his ob
servation in 1769 from Tahiti, 
"We very distinctly saw an 
atmosphere, or dusky shade, 
round the body of the planet, 
which very much disturbed 
the times of the contact, par
ticularly the two internal 
ones." Other observers claim 
to have seen nothing of an 

For a lively account of the 
efforts to observe the five 
transits of Venus dating 
back to 1639, Eli Maor's 
Venus in Transit is highly 
recommended. Maor has a 
novelist's talent for bringing 
history alive. Published in 
paperback by Princeton 
University Press ($26). 

Apart from the presence 
of Venus, the Sun looks no dif
ferent during the transit than 
on any other day. So be sure 
to tryout your setup well in 
advance of transit day. If you 
can get good images of the 
Sun in rehearsal, then you 
should be fine on June 8 . • 
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21ST-CENTURY VENUS (CONTINUED FROM PAGE 9) 

against the Sun. To use the Venus transit as a 
true analogue, astronomers must find a way to 
observe all the Sun's light at once, as though it 
were a point source. 

Glenn Schneider, an astronomer at the Uni
versity of Arizona in Tucson, has proposed an 
elegant way to solve this problem. Rather than 
measuring the transit directly, Schneider plans to 
point the Steward Observatory's 2.3-metre tele
scope, on Kitt Peak, at the Moon. Since the Moon 
is simply reflecting light from the Sun, the effect 
of the transit, including the telltale signature of 
Venus's atmosphere, will also be reflected off 
the Moon's surface. 

If Schneider and other astronomers are suc
cessful , their results will be particularly useful 
once NASA launches the Kepler mission in 2007. 
Kepler is an orbiting satellite designed to spot 
extra-solar transits of both Jupiter-sized and Earth
sized planets. It's conceivable that data from 
Kepler could reveal the first Earth-sized planet with 
an Earth-like, rather than a Venus-like, atmosphere. 

"This is what really attracts my interest," 
says Seager. "I would like to see us find lots of 
Earth-like planets and find something that can't 
be attributed to normal physical or chemical 
processes-signs of life and habitability." 

- Ivan Semeniuk 

WAl-MART SEES THE LIGHT 

Soon after the parking-lot lights at the newly constructed Wal-Mart in Huntsville, Ontario, were 
installed, local resident James Solecki noticed that the fixtures were a huge source of light pollu
tion (top). Solecki's persistence about this assault on the night sky gained the support of the 
town of Huntsville and the local media. When the matter was brought to the attention of First Pro, 
the developers of the Wal-Mart site, it was discovered that, in error, the wrong lights had 
been ordered. Full cutoff fixtures were installed a few weeks later (above). - Todd Carlson 

KENDRICK 
ASTROINSTRUMENTS 
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NIGHTFALL 
by David H. Levy 

Joinin~ tnB 8rt~ 
8n~ tnB ~CiBnCB~ 

and whether they have the power 
to predict human events. Glou
cester says, "These late eclipses in 
the sun and moon portend no good 
to us," while his son Edmund 
says, "We make guilty of our 
disasters the sun, the moon and 
the stars, as if we were ... fools by 
heavenly compulsion." 

examples of the two great endeavours com
ing together, from Tennyson, who writes 
about the discovery of eptune in his great 
epic In Memoriam, to the more simple 
pleasures of Jane Taylor, who wrote the 
stanzas for Twinkle, Twinkle Little tar in 
1806, and Gerard Manley Hopkins, who 
wrote beautifully about the passage of a 
comet in 1864: "But when she sights the 

From a literary point of view, sun, she grows and sizes / While her central 

THI EM ESTER, I HAVE THE HO OUR OF 

teaching a course called From Shake peare 

to Space at Arizona State University, which 
will give me the opportunity to share two 
of my greatest passions: literature and the 
night sky. 

It's an interdi ciplinary idea: comparing 
the night sky and its wonders with literature 
and its wonders to see what wonders they 
may have in common. It's easy to find some. 
In King Lear, for example, Shakespeare goes 
on for two pages about the nature of edip es 
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the two speeches are an extraor
dinary statement about the astrology argu
ment from a voice 400 years in the past. 
But from an astronomical point of view, it 
helps to know that eclipses of both the 
Sun and the Moon are rarely visible from 
the same place and that two such eclipses 
occurred over England in the fall of 1605, 
around the time the play appeared. 
Knowing a bit of astronomy makes the 
literature so much richer, and appreciat
ing the play makes the sky more fun. 

My students and I will explore other 

star shakes it cocooning mists. " 
This spring, as we watch Comets LI EAR 

and NEAT shake their misty clouds, we are 
really sharing their majesty with writers 
of past ages who, like us, looked up at the 
sky and were amazed enough by what 
they observed to put their feeling into 
the language of poetry. For me, this 
makes the magiC of the night sky even 
more precious . • 

Born and educated in Canada, author and 

comet hunter David Levy lives in Arizona. 
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We offer products for Amateur 
Astronomers, Birders and all 
other person who observe 
and appreciate nature. 
NatureWatch is committed to 
giving our customers the best 
service and prices possible. 

We sllip worldwide. 

located in Charlottetown. PEl 

SUPERNOVA: DEATH OF A STAR 
See actual expanding supernova 
shell as observed bV radio telescope 
network. Vivid animation, expert 
narration on birth, life and death of 
a massive star 116 min.l. 

TlmNG EINSTEIN'S UNIVERSE 
The NASNStanford Gravity Probe B 
Mission to test the curving and 
warping of spacetime near Earth 
- scheduled for launch in April 2004. 
Includes animation, interviews and 
historical footage of Albert Einstein 
on E:mc2126 min.l. 
With Ex1rIlnformation on 13 topics 
from qUi rks to qU . ..... IBO min.!. 

DlIIoil.: www.astronomyfilms.com 

~e~ ana ~a.'c.t" 
8cLen.c:e a.n.cl clfatut:e lttl 

Tele Vue, Celestron, Sky-Watcher, Orion, Antares, 1000 Oaks, Scopetronix ... 
Tel : (403) 317-1600 (Lethbridge)· Toll Free: 1-866-537-6532· Fax: (403) 317-1683 

e-mail: sales@heavensandearth.com • website: http://www.heavensandearth.com 

lO"/ (250MM) 

SKy-WATCHER DOB 
$799.99 

FEATU RES : 
2" 28mm ocular 
2"/ 1.2S" focuser 
9xSO finderscope 
10" f/S parabolic optics 

4.S" DOB $ 199.99 
6" DOB $369.99 
8" DOB $499.99 

Many other great Buys! 
Request our free catalogue 

Focus Scientific (1975) Ltd. 
1489 Meri vale Road, Ottawa, ON K2E SP3 
Phone (6 13) 723- 13S0 Fax (61 3) 723- 1467 
Email : sales@ focusscienlific.com 
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All Major Bran 
Shipping Across Canada 

Best Prices 

~:e (877) 631-9944 
4031 Fai.rview Street Unit 2168 

Burlington, Ontario, L7L 2A4 Canada 
Phone (905) 631 -9944 

GORDON'S PARK 
DARK SKY SANCTUARY 

STARGAZING MANITOULIN June 17-21, 2004 
MANITOULIN STAR PARTY August 11 -16, 2004 

SU MMER ASTRONOMY NIGHTS Every Thursday 
www.gordonspark.comrita@gordonspark.com 

705-859-2470 

Thursday, Friday & Saturday evenings, enjoy astronomy seminars and visit the Echo Valley Observatory. 
Our line-up of experts wi ll lead telescope viewing and guided tours of the night sky. Friday and Saturday 
mornings and afternoons and Sunday morning are yours to enjoy the many programs offered by Grandview 
Resort - guided nature activities, canoeing and birding in Muskoka and Algonquin Park, as well as astronomy 
equipment, viewing and astrophotography seminars and solar viewing. This all -inclusive weekend includes 
three dinners, three breakfasts and three nights accommodation, selected Nature Trails programs and the 
astronomy seminars and telescope viewing. The all -inclusive rate, based on double 
occupancy, starts at $449 per person plus tax. Visit: www.naturetrails_ca 

William Optics Skywatcher 
Celestron Antares 

Meade Orion Losmandy 
I.arll •• t •• I.ct/on 0' r., •• ~op •• , 
Spottlnll S~op •• and Blno~u/ar. 

In North.rn Ontario 

VISIT US IN OUI SHOWIOOM 01 ON"'''' 
N."" .. " 0."'''0 ",.".: (TOS)414.SlIO 

www.pmte ••• co .... m 

,.- lIleiesc:oPE!S, binoculars, spotting scopes, 
globes, books, maps, nature products 

Orion, Celestron, Sky-Watcher, 
Telrad, Bausch & Lomb 

58 Main St. E., Huntsville, ON P1 H 2C7 
705-788-0706, fax 705-788-0751 , genesis1 @bellnet.ca 

www.genesisearthsky.com 
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Telescopes and accessories 
spotting scopes and binoculars 

in all price range". from "entry-le"e'" to adv.mccd mnl:llcur 

All Major Brands, including 
Astro-Physics·. Cclcstron. Meade. Orion. Qucstar. 

SB IG. Sky-Watcher. Takahashi . and Tclc Vue 
·£td"sh·~ in elllllul" 

CALL FOR C RR ENT PRICES 

Jolin & SlIsanne Kidner in vile ),011 10 ••• 
isi! our howroom in Ihc plillll on III< .'" side of H. ·y 27. 

112 milt soolh of H.y 9. 2nd noor (enler by bl"" door olT <oo"ratdl 
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The Extravagant 
Universe 
Exploding Stars, Dark Energy, and 
the Accelerating Cosmos 

Robert P. Kirshner 
"WonderfuL ... An entertaining 
and witty account of one of the 
biggest scientific stories of the 
past ten years ... . Do buy this 
delightful book."-New Scientist 
New in paperback $19.95 

Venus in Transit 
Eli Moor 

"Will please the history aficiona
do and the most ardent amateur 
astronomer. "-Astronomy 
New in paperback $17.95 

Explaining the 
Universe 
The New Age of PhYSics 

John M. Charap 
"An engaging read .... This is 
more than a simple history of 
physics-it is the story of our 
changing view of the universe." 
-Astronomy 
New in paperback $18.95 

Disturbing the 
Solar System 
Impacts, Close Encounters, and 
Coming Attractions 

Alan E. Rubin 
"This is an excellent read about 
our local astronomical neighbor
hood. "-Choice 
New in paperback $18.95 

All prices in U.S. dollars 
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NORTHERN NIGHTS 
by Ken Hewitt-White 

~8t~ off to ~8 8xiB~! 
equatorial band of ob
scuring matter, the dusty 
remnant of the former 
spiral system. The image 
showed the partly frac
tured wreath in stark sil

houette against a radiant Forget spring fever. After a winter of little 
or no observing, I get galaxy fever! hub. The soft, yellowish 

glow of the galaxy's halo 
blended seamlessly into the 

I'M DR1VEN BY GALAX IES, ESPECIALLY THE 

spiral kind. I admire their graceful form in 
pictures, and I love observing them with 
telescopes. My passion for pinwheels is 
always in high gear, but it recently went 
into overdrive, thanks to SkyNews. 

It all started with the Jan./Feb. issue, 
which included a poster of 

GC3370, a spiral galaxy 
nearly 100 million light-years 
away in Leo. Only a dim 
blob in backyard scopes, 
the dust-laden star system 
was brought vividly to life 
by the Hubble Space Tele
scope. That poster was high
octane fuel for someone 
who hadn't been out ob
serving aU winter. 

Two items in the Mar./ Apr. 
issue revved me up even 
more. First was the cover 
photo-another Hubble 
masterpiece-of the Black 
Eye Galaxy (M64) in Coma Berenices. 
Only 14 million light-years away, the 
Black Eye is so named for a curious dark 
patch that is barely visible in small tele
scopes. Hubble resolved the murky cloud 
into thick fingers of dust curling menac
ingly around the galaxy's core. The tur
bulent material is likely the last visceral 
remains of a small companion that 
crashed into M64 long ago. The Black Eye 
Galaxy is tormented and scarred-and 
hugely photogenic. 

The other showstopper, a galaxy 
ca lled Centaurus A, appeared on page 32. 
About 20 million light-years away, 
Centaurus A seems to be the product of a 
slow-motion merger between a spiral galaxy 
and an elliptical galaxy. Like the Black Eye, 
the Signature feature of Centaurus A is an 
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inky background. Gorgeous! 
Too bad we can't see this seventh

magnitude belted beauty from Canada. 
Located 32 degrees directly south of 
the bright star Spica (which in May 
shines near the meridian at dusk), 
Centaurus A doesn't quite clear the horizon. 

I've observed it through a telescope only 
once, while in Hawaii nearly 20 years 
ago. Viewed in my friend's lO-inch 
reflector, Centaurus A consisted of two 
somewhat flattened hemispheres of dif
fuse light separated by a strip of black 
sky-hence its popular nickname, the 
Hamburger Galaxy. 

Back to SkyNews. Something about 
that picture of Centaurus A sparked a 
memory that sent me thumbing through 
back issues of the magazine. I found 
what I was looking for on page 13 of the 
Nov./Dec. 2000 issue. It was a stunning 
shot of the Sombrero Galaxy (M104), a 
nearly edge-on spiral 40 million light
years away in southern Virgo. My recol
lection was right: Both galaxies were 
imaged by the same giant telescope-the 

8.2-metre reflector, called Antu ("sun"), 
of the European Southern Observatory in 
Chile. Thanks to its remarkable Iight
gathering power and exceptional resolu
tion, Antu has imbued these two portraits 
with palpable realism. 

Especially the Sombrero. Here, Antu 
has bequeathed us a galactic Saturn. 
Inside the galaxy's thin, slightly inclined 
disc, the threadlike arms are choked with 
dust. When I let my imagination go, the 
turbid lanes suggest a racetrack churned 
up by phantom thoroughbreds at full 
gallop. I can follow the spiral arms around 
until they disappear behind the immense 
central bulge. There, in the densely 
packed hub, the galaxy is ablaze with suns. 

In contrast, the outer halo 
is translucent, like a Scottish 
mist. If I stare long enough at 
the silky smooth sheen, I can 
almost persuade myself that 
I see individual stars. Antu's 
portrayal is powerfully three
dimensional. It is, by turns, 
subliminal and sublime. 

Such musings propel me 
to the telescope. On clear 
spring nights, I nudge my 
17.S-inch light-bucket 11 de
grees due west of Spica until 

g an eighth-magnitude, out
~ 
~ of-focus "star" enters my 

finderscope . Low magnifi
cation immediately reveals a compact 
east-west ellipse tapered at both ends. 
High power teases out the Sombrero's 
main dust lane, which cuts just south of 
the nucleus and spans the entire galaxy. 
It's the combination of that razor-sharp 

. southern edge and the broad central bulge 
-features visible in a 6-inch telescope
that creates the impression of the wide
brimmed Mexican hat. 

Admittedly, the telescopiC view doesn't 
measure up to the photographic one, but 
Antu's compelling close-up pushes me to 
observe with an even keener eye. My hat's 
off to Antu-and the Sombrero . • 

Contributing editor Ken Hewitt- White 
doesn't own a sombrero but never observes 
without a hat. 
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Celestron NexStar Si 
and N exStar Bi. 
Complete systems that 
include a com uterized 
hand control and tri ad! 
Celestron's affordable NexStar 5i and NexStar 8i 
are exciting additions to our renowned NexStar 
family of computerized GoTo GPS telescopes that 
includes the NexStar 8 GPS, NexStar 9.25 GPS, 
and 11 GPS. NexStar 5i and NexStar 8i take the 
best of our coveted NexStar 5 and 8 to the next 
level of performance and operating features. 
The 5i and 8i include all of Celestron's newest 
hardware and software enhancements in an 
affordable and expandable system. Most important, 
the 5i and 8i will automatically locate the 
alignment stars when used with the optional 
CN16 GPS Accessory (#93963), and you can put 
the power of our newest software features and 
expanded object database to work with the 
included computerized hand control. 

Si and Bi Hardware Features: 

Two Ports Conveniently Located 
On The Drive Base: 

• AutoGuide Port - Easy connection of 
AutoGuider for astrophofography. 

• Auxiliary Port - Use for smart accessories 
like our optional CN16GPS Accessory. 

Computerized Hand Control With 
New Software Features. 

With the computerized hand control, you get a 
myriad of important new functions. This hand con
trol is the next evolution of the most user-friendly, 
intuitive hand control in the industry. 

Computerized Hand Control 
Features: 

• GPS Align Compatible (with optional 
CN16 GPS Accessory) - Plug the optional 
CN16 GPS accessory into the auxiliary port 
and the telescope automatically aligns 
with no data input necessary. 

• Auto North and Level Compatible (with 
optional CN16 GPS Accessory) 
Automatically finds north and level with ",!ore 
precision than can be done by hand, getting 
you closer to your alignment stars. 

• Hibernate - This power saving feature lets 
you power down the telescope without losing 
your alignment (input time if CN16 GPS 
accessory is not attached). Great for finding 
planets in the daytime after aligning at night 
or observing day after day wittiout having to 
re-align. 

• Database Filter Limits - User-defined so 
that only objects visible above the horizon 
are displayed on the hand control. 

• Wedge Align Algorithm - Automatically 
aligns the telescope to the celestial pole. 

Essential when you are performing polar 
alignment on an Equatorial wedge. 

• Quick Align - An easy way to get 
an AIUAz telescope tracking without 
actually aligning on two stars. 

• 40,000 Obl'ect Database -
A newly en arged and expanded 
programmable user database. 

• User-Defined Slew Limits - Prevents 
the telescope from slewing beyond the 
user-defined horizon. 

NexStarSoftware. 
Now Our Beauties 
Come With More 
Brains. 
The beauty of Celestron's NexStar GPS 
telescopes has always been their 
unique appearance characterized by 
their patented design, engineering 
innovations like patented 
AutoAlign, user-friendly intuitive 
software, and solid aluminum 
construction. We've made them even more 
attractive by upgrading the software with 
additional new features that are included with 
all Celestron NexStar GPS telescopes 
including our 5; and 8i. 

Software Features: 
• Compass Calibration - Allows 

you to point to true north more 
accurately, by compensating for 
magnetic north offset and local 
anomalies. 

• Polar Alignment Routine -
Facilitates polar alignment for CCO 
imaging or conventional 35mm 
astroptiotography. 

• EQ AutoAlign - Now the patented 
AutoAlign is available even when the 
telescope is mounted on a wedge. 

• Database Filter Limits -
Now available in Equatorial mode 
as well as AIUAz. 

• , , 
NexStar 8i 

$1379* 
, + S75 Shipping 

& Handling , I 
-Suggested Ma,l Order Ret,,1 Price 
Pmrs shown arp In U.S. Dollars 

~CELESTRON· 
2835 Columbia Street · Torrance. CA 90503 • 310.328.9560 

www.celestron.com 
C 2003 eete.m>n Ne,Star Is. rogistered lrademalf< of eete.m>n. 

N~xStar 5i 
shown with included 
Computerized Hand 
Control and Tripod. 
Cameras and acces
sories for astropho-

tography 
are optional. 

• , , 
NexStar Si 

, 
$999* 

+ S50 Shipping 
& Handling , I 

NexStar 81 
ahownwlth 

included 
Comput~rlz.d 

Hand Control and 
Tripod. 

1.25' Ultima Ocular. 
and CNI6 GPS 
Accessory are 

optional. 
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