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EDITOR'S REPORT 
by Terence Dickinson 

SkyNew5 Editor 

~o ar s~stBm mnovations 
The International AstronomicaL Union bumps PLuto from the roster 
of major planets in the solar system. Was it the right decision? 

AfTER TWO YEARS OF I DECISIO , THE DUMPI G OF 0 E OMMITTEE 

and the rejection of a replacement committee's proposal, the International 
Astronomical Union (IAU) finally presented its official definition of the 
term "planet" on August 24, the last day of the IAU's triennial congress in 
Prague, Czech Republic. As almost everyone knows by now, the definition 
demotes Pluto from a full-fledged planet to a dwarf planet, a new classifi
cation separate from the eight "classical planets," the lAU's new collective 
description of the planets known before Pluto's discovery in 1930. 

Predictably, not every
one is satisfi ed with the re
sult. And the process gave 
a tronomers, if not a black 
eye, a noti cea bl e bruise 
from this public airing of 
apparent indecision. 

To place these recent 
events in perspective, let 
me take the story back to 

PURGING PLUTO The crucial vote at 
the IAU congress in Prague officially 
reduced the planet count to eight. 

largest tele copes on Earth. 
Instead, astronomers were 
forced to rely on educated 
estimates of Pluto's diam
ete r. Mos t o f the e ea rl y 
gues e uggested that the 
remo te wo rld might be 
about the size o f Ea rth . 
That's one rea on there wa 

the beginning, 76 years ago, to the month 
following the di covery of Pluto, when it 
became obvious that the newfound ob-

no he itation in ca lling it 
a planet once its orbital po ition beyond 

eptune was established beyond doubt . 
One of the few who did not accept this 

the English Astronomer Royal, Sir Harold 
Spencer Jones (1890-1960), who maintained 
-correctly-from about 1933 onward that 
Pluto must be smaller and Ie rn a sive 
than the Ea rth 's Moon. By the late 1970 , 
it was clear that Pluto wa , in fact, mllcll 

mailer and Ie massive than even Mercury. 
Measurements in recent yea r from the 
Hubble Space Telescope place Pluto's diam
eter at 2,290 kilometres. That' just one-
ixth of the Ea rth 's di ameter and o nl y 

two-third the Moon's diameter. In mas, 
Pluto is puny-less massive than the Moon 
and ix of the largest moons of the o ther 
planets in the solar system. 

everthele , Pluto was unique as the 
only body of any significan ce beyond ep
tune, so its planet tatus was not in question 
- that is, until 1992. In that year, another 
icy Pluto-like object wa found in an o rbit 
similar to Pluto' . Since then, about a thou-
and more have been uncovered (known 

collectively as the Kuiper belt), all mall , 
fundamentall y icy objects just beyond 

eptune's orbit, like Pluto. 
By 2005, Pluto also proved to be the 

econd large t trans- eptun ian ob ject in 
its frigid rea lm. The large t, a newfou nd 
body provisionally known a UB313 and 
dubbed Xena by its d i coverer, was mea-
ur d to b 100 kilometre larger than Pluto 

by the Hubble Tele cope ea rlier this yea r 
(Sky ews, Jul./Aug. page 8). This confirma-

ject was too small to measure using the "about the size of Ea rth " consensus was tion of its Pluto-beating (CONTINUED ON PAGE 38) 
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lBttBr~ 
A CONTAGIOUS PASSION FOR 
THE PLEIADES 

I have read Ken Hewitt-White's col
umn II orthern Nights" in the Sept/Oct. 
SkyNews three times already. Every time 
I read the article, I feel his passion for the 
Pleiades star cluster come to life. 

The Pleiades holds a special spot in my 
heart also. This beautiful group of stars is one 
of the first clusters I observed attentively, 
with star chart at the ready. I especially like 
this part of Ken's essay: IIWhat an alluring 
scene .... By extension, I could sense the 
Earth's motion." It makes me feel as though 
I am sitting right next to Ken and experi
encing what he is experiencing. 

Jeannine Poirier 
Algoma Mills, Ontario 

NEW DARK-SKY PRESERVE 
SkyNews readers will be interested to 

learn that Canada has a new dark-sky pre
serve, and it's a big one! Officially created 
on September 3 through a partnership be
tween Parks Canada, Alberta Parks and 
Protected Areas and The Royal Astronom
ical Society of Canada (RASC), the Beaver 
Hills Dark Sky Preserve, 80 kilometres east 
of Edmonton, incorporates 300 square 
kilometres, including Elk Island National 
Park and the adjacent (CONTI NUED ON PAGE 45) 
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[1) All CPC telescopes feature meticulously matched and 
hand-figured optical systems as well as an ergonomic 
design for easy transport. 

[2) The CPC flash upgradeable hand control contains 
a database of over 40,000 celestIal ob·ects and advanced 
software features including SkyAlign, Periodic Error 
Correction, Identify Mode. User-definable Horizon Umits. 
and Precise GoTo. 

[3) The CPC's stability and smooth tracking make it a great 
platform for astrophotography (an optional wedge is 
available) Image: M51 shot with the CPC 800 GPS. 

[4) Newly designed heavy-duty steel tripod with accessory 
tray; center leg support bracket; spring-loaded mounting 
screws and recessed mounting platform for quick setup. 

epe 800 GPS XLT (S'" $1999.00 
shipping and handling $95.00 

epe 925 GPS XLT (9.25") $2499.00 
shipping and handling $115.00 

epe liDO GPS XLT (II") $2799.00 
shipping and handling $125.00 

Suggested retail In U.S. Dollars. PriCing and shipping charges are 
suggested for products ordered and shipped In the U.S.A only 
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THE 'FACE' ON MARS: 
NEW CLOSE-UPS 
The European Space Agency's Mars Express spacecraft provides our 
best look yet at the so-called face on the Martian sUrface 

IN NOVEMBER 1976, AN IMAGE THAT LOOKED LIKE A lWO-KILOMETRE-WIDE 

human face on the surface of Mars was released by the public information 
office at NASA's Jet Propulsion Laboratory, headquarters for the robotic Viking 
orbiter mission to Mars. According to the press release accompanying the 
photo, the image was "a huge rock formation ... which resembles a human 

head ... with shadows giving the illusion of eyes, nose and mouth." 

TAKEN AT FACE VAWE It all 
started with the small photo at 
left. Taken in 1976 by one of the 
two Viking orbiters, the image 
is speckled with tiny black dots 
(electronic noise) that just hap
pened to produce a " hairline" 
and a " nostril. " Now, 30 years 
later, the European Space Agency's 
Mars Express orbiter has cap
tured these much higher-resolu
tion stereo images that have 
been combined by computer into 
three-dimensional pictures of 
this Martian feature. 

COURTESY NASA 

At first, the "face" caused a ripple of 
amusement, but as the feature became the 
subject of late-night radio talk shows, mag
azine and newspaper articles, books and 
at least one Hollywood movie, NASA was 
feeling pressure to investigate the unusual 
feature more seriously. Even the late astron
omer Carl Sagan suggested that NASA should 
make such an examination a higher prior
ity. NASA got the message and promised 
to use the next mission to Mars to provide 
high-resolution images of the "face" to 
gain a clearer idea of what it might be. 

FACING THE FACTS 
That mission was the Mars Global Sur

veyor, which turned its cameras to the "face" 
and captured an image 10 times clearer 
than any before. As man y scientists had 
long ago pointed out, the Cydonia sector 
of Mars, where the "face" is located, is lit
tered with eroded plateaus known as mesas, 
a geologic fea ture familiar to anyone who 
has travelled the America n Southwest . 
And under certain sun-angle lighting con
ditions in low-resolution photography, 
one of the mesas on Mars happens to look 
like a human face. 

Discussion of the "face" as a possible arti
fact of alien intelligence has disappeared 
since then, particularly as more Mars
orbiting spacecraft have gathered even 
higher-resolution images. However, we 
thought SkyNews readers would be inter
ested in these striking new computer
enhanced images of the feature taken by 
the high-resolution stereo camera system 
aboard the European Space Agency's Mars 
Express spacecraft, which has been cir
cling the red planet for the past two years. 
Eroded hills, valleys and small canyons 
abound- just what an ancient desert 
planet should be like. As the European Space 
Agency concludes: "The face remains a fig
ment of human imagination in a heavily 
eroded surface." - Terence Dickinson 
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HUBBLE FINDS 
YOUNG GALAXIES 
IN EARLY UNIVERSE 
Analyzing the deepest views of the cosmos made with the Hubble 
Space Telescope, astronomers have uncovered hundreds of galaxies 
12 to 13 billion light-years away that existed less than a billion 
years after the Big Bang 

BY PEERING INTO THE MOST DISTANT REALMS OF THE UNIVERSE, 

astronomers can "time-travel"-in effect, observing galaxies as they were 
billions of years ago. For example, light that we receive today from a galaxy 
13 billion light-years away began its journey toward Earth 13 billion years 
ago. Therefore, what astronomers are recording in digital images are what 
the galaxies looked like then, not now. 

The galaxies observed by the Hubble 
Space Telescope in its Ultra Deep Field sur
vey, the deepest cosmic penetration yet, 
thrived when the cosmos was less than 
7 percent of its present age of 13.7 billion 
years. This sample, say researchers, repre
sents the most comprehensive compila
tion of galaxies in the early universe. 
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Considering that just a decade ago, early 
galaxy formation was largely uncharted ter
ritory, the discovery is scientifically invalu
able for understanding the origin of galaxies. 
Cosmologists had not seen even one galaxy 
that existed when the universe was a bil
lion years old, so finding hundreds in the 
Hubble survey is a significant leap forward. 

GAZING INTO DEEPEST SPACE Astronomers analyz· 
ing the Hubble Ultra Deep Field (HUDF), the 300·hour 
Hubble Space Telescope exposure revealing the fa intest 
and most distant galaxies known (left), have uncovered 
a gold mine of galaxies-more than 500-about 13 bil· 
lion light·years away. Since the light from these remote 
galaxies has taken 13 billion years to reach Earth, the 
galaxies appear as they were 13 billion years ago, when 
the universe was less than a billion years old . The newly 
identified remote galaxies are marked by small boxes on 
the HUDF and are shown in magnified views above. 

The galaxies unveiJed by Hubble are 
smaller than today's giant galaxies and are 
bluish in colour, indicating that they are 
ablaze with star birth. The images appear 
red because of the galaxies' tremendous 
distance from Earth. It took the blue light 
from their young stars nearly 13 billion 
years to arrive at Earth. During the jour
ney, the blue light was shifted to red light 
because of the expansion of space. 

Finding so many "dwarf" galaxies but 
so few bright ones, says astronomer 
Rychard Bouwens of the University of 
California, Santa Cruz, who led the Hubble 
study, is evidence that galaxies build up 
from small pieces, merging together as 
predicted by the hierarchical theory of 
galaxy formation. 

The Hubble survey also shows that these 
galaxies were producing stars at a furious 
rate, about 10 times faster than is happen
ing now in nearby galaxies. Astronomers 
have long debated whether the hottest 
stars in early star-forming galaxies, such 
as those in this study, (CONTINUED ON PAGE 34) 
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METHANE 
DRIZZI,E 
ON TITAN? 
METHANE RAIN ON SATURN'S MOON TITAN 

was predicted more than two decades ago, 
but evidence to support this theory has been 
lacking. Now, an analysis of readings made 
by the European Space Agency's Huygens 
probe as it approached and landed on 
Saturn's moon Titan on January 14, 2005, 
indicates the presence of a low-level liquid
methane cloud layer that continuously 
drops a very Light rain onto Titan's surface. 

"The rain on Titan is just a slight drizzle, 
but it rains all the time, day in, day out," 
says Christopher McKay, a scientist at NASA's 
Ames Research Center in California's Sili
con Valley and a coauthor of the recently 
published research. "It makes the ground 
wet and muddy with liquid methane. This 
is why the Huygens probe landed with a 
splat. It landed in methane mud." 

On Titan, clouds are formed of liqUid 
methane. On Earth, methane is a flammable 
gas, but Titan has no oxygen in its atmo
sphere that could support combustion. 

Also, the temperature on Titan is so cold 
(-179°C) that methane often exists as a 
liquid. Titan's landscape includes river
liJ<e features that may well be formed by 
liquid-methane runoff. 

"We determined that the rain on Titan 
is equal to approximately five centimetres a 
year," says McKay. "This is about as much 

rain as Death Valley, California, receives. 
The difference is that on Titan, this rain 
falls lightly but evenly over the entire year." 
The erosion potential from the light meth
ane drizzle may be quite limited, say the 
scientists, but it would be sufficient to wet 
the surface material and may explain Titan's 
generally wet character. 

CASSINI SPIES EARTH FROM SATURN 
NOT SINCE NASA'S 
Voyager 1 spacecraft saw 
our home planet as a 
pale blue dot from be
yond the orbit of Nep
tune has Earth been 
imaged in colour from 
the outer solar system. 
Now, Cassini's power
ful high-resolution cam
era has recorded Earth, 
along with a faint sug
gestion of the Moon, 
as viewed through Sat
urn's glorious system 
of rings. 

The Earth-Moon system is visible as a 
bright blue point on the right side of the 
main image, above centre, 1.5 billion 
kilometres away. Only when Saturn is 

directly in front of the Sun from 
Cassini's point of view, as it was on 
September 15, is such a picture possible. 
At the distance of Satwn's orbit, Earth 

is too narrowly separated 
from the Sun for the space
craft to point its cameras 
and other instruments to
ward its birthplace without 
protection from the Sun's 
hazardous glare. A magni
fied view (inset) shows the 
Moon as a dim protrusion 
to the upper left of Earth. 
Seen from the outer solar 
system through Cassini's 
cameras, the entire expanse 
of di rect human experience 
is nothing more than a 
few pixels across. Saturn's 
moon Enceladus can also 

be seen on the left centre 
of the main image, which 

is a view looking down from above the 
backlit unilluminated side of the rings. 
The spacecraft was 2.1 million kilome
tres from Saturn at the time. 
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s ro o 0 ra 
A personal guide to getting your 

astronomy fix without losing sleep 
TEXT AND PHOTOS BY JEFF BENNETT 

FIVE YEARS AGO, MY FIRST LOOK THROUGH MY NEW 

telescope (an 8-inch Cassegrain reflector) was at the Androm

eda Galaxy, the biggest galaxy in our sky. After reading so 

much about this famous object and seeing innumerable 

pictures of it, I was generally disappointed with what greeted 

my eye. Was this grey smudge as good as it gets? When the winter months 

brought Orion into view, I was again disappointed. Where were all the 

beautiful red and blue gases extending out from the central stars? Was this 

the Orion Nebula that people rave about? 

Unlike many who are enthused by 
astronomy as a hobby, I have never been 
particularly excited about using averted 
vision, various filters or exotic eyepiece 
to differentiate one celestial grey fuzzy from 
another. And I don't have the budget (or 
the back) to purchase (and lug outside every 
clear night) a huge beast of a telescope 
that might better show me the deep sky. 
I certainly enjoy examining the Moon, 
Jupiter and Saturn and poking around 
Orion for an evening. But beyond that, 
I crave the colourful, detailed images of gal
axie , nebulas and star cluster displayed 
in astronomy books and magaZines. 

My immersion into astrophotography 
-which does give me the details and colour 
I seek-began one evening when a photog
rapher friend of mine suggested that we 
attach his Canon 3000 Digital Rebel 6-
mega pixel camera to my telescope. We set 
the camera's ISO at 1600 and took a simple 
30-second image of the Orion ebula . 
I was blown away! The picture was by no 
means magazine-worthy- the stars were 
hort streaks and the focus was off-but 

the colours and brightness were amazing! 
The simple, poorly gujded shot showed 

me more detail and beauty than would ever 
be possible visua lly through the eyepiece. 
Of course, this is because the camera's 

14 SKYNEWS Novembe r/December 2006 

digital sensor builds up the picture during 
a time exposure rather than capturing the 
comparatively dim, moment-to-moment 
image the eye perceives in visual observing. 
I assume it is this difference that makes 
astrophotography 0 appealing to 0 many 
backyard astronomers. 

After that night, my friend and I tried 
celestial imaging whenever we could. 
The following Christmas, my wife surprised 
me with my own Canon 3000 Digital 
Rebel camera . Around that same time, 
I acquired a Sky-Watcher SOmm ED refrac
tor, whjch I placed on the arne mount as 
my telescope. This became my guide
scope, a necessary accessory when shooting 
through the main tele cope, because it 
keeps the telescope pointing at exactly 
the same spot during the entire exposure. 
This is done by setting a star in the cross 
hairs of a reticle eyepiece on the guide
scope and keeping it there through small 
alignment adjustments to the mount, 
made either manually or electronically, 
while the picture is being expo ed . 

Although thi method delivered some 
results, I soon realized that the mount 
needed to be polar-aligned exactly, and I 
had to keep my eye hovering over that 
eyepiece for every second of every shot in 
case tiny variations in the drive or gears 
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of the mount pushed the guide star off 
the cross hairs, thus ruining the shot. 
This was tedious, and I never amassed 
more than about 40 minutes' worth of 
rather wiggly frames. 

ESSENTIAL TECHNIQUES 
During the summer months, it isn't dark 

enough to shoot until almost 11 p.m., and 
in the winter, though dark early, it can be 
dauntingly cold. I love my hobby, but I 
found that I was almost looking forward 
to cloudy nights. What with the set-up 
and tear-down times and the late nights 
of shooting, I was having trouble keeping 

ing up the area around the telescope
a safety issue when walking around in 
the dark. In the cabling, I have also 
included an AC power adapter for my 
camera to prevent the battery from dying 
when temperatures plummet. 

My last, and probably best, purchase 
was a used ST-4 auto-guider. This is one 
impressive tool. As others have said be
fore me, once you've used an auto-guider, 
you will never take another picture with
out one. Altogether, my purchases were 
under $2,000. This is half of what you 
used to have to pay just for a capable 
mount before the EQ-6 Pro came on the 

Astrophotography made 
easier- with wheels 
Despite his love of astrophotogra
phy, Jeff Bennett decided that he 
was losing too much sleep to late
night imaging, so he automated 
his setup. The rolling equipment 
platform with lock-down wheels 
(right) carries telescope, mount, 
camera and guidescope along 
with a retired computer and auto
guider (inside blue box). The tele
scope is an 8-inch classical Cas
segrain; the smaller scope is an 
80mm refractor. Once a session 
of 15 or so lO-minute exposures 
begins, Bennett goes to bed . 
Hours later, a timer turns the 
power off. In the morning, the sys
tem is wheeled into the garage. 
ALL PHOTOS JEFF BENNETT 

my eyes open during the day. It came to 
the point where I decided I had to auto
mate the process or find a new hobby. 

So I purchased a rolling platform for 
shop equipment with lock-down wheels 
(about $50) and a Sky-Watcher EQ-6 Pro 
GoTo mount ($1,500) . Not only is this 
mount motorized in both axes, but its 
GoTo function can locate over 13,000 ob
jects in the night sky. The mount also has 
one other essential feature: It can be hooked 
to an auto-guider (more about this little 
lifesaver later). 

One of the biggest time wasters each 
night is setting up and taking down the 
equipment. With this platform, I have 
semi permanently set up my equipment. 
Now I simply roll it out of my garage 
each night and roll it back in when I'm 
finished. This has allowed me to do 
another very important thing-tie up 
the mess of cables and cords around my 
equipment. I connected the cords with 
plastic zip ties and attached them to one 
of the legs of the mount, thereby c1ean-
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market. Oh, yeah, I also picked up a $10 
Christmas-tree timer. This little fella 
shuts it all down for me when the shots 
are done-while I'm sleeping! 

ASTRO-IMAGING WHILE 
SLEEPING 

The following List outlines my nightly 
shooting steps and the approximate time 
required for each. 

• Powering Up. At sunset, I roll out the 
telescope, aim north, and level it 
using the bubble level on the mount. 
I also plug in the power and set the 
timer so that the whole setup will 
power down between 4 and 5 a.m. 
(time for this step, 5 minutes). 

• Cooldown. I let the telescope cool down 
until Polaris is visible (this takes about 
45 minutes-my inside reading time 
with the kids). 

• Polar Alignment. When Polaris is visible, 
I use the built-in polar scope to polar
align the mount (2 minutes) . 

• Guidescope Alignment. I turn on the 
mount's drive motor and use a bright 
star to align the guidescope with the 
telescope (5 minutes). 

• Mount Alignment. I do a three-star 
alignment with the GoTo mount. This 
provides the mount with the refer
ences it needs to point to the night's 
target object. I use a Telrad finder for 
general aiming and an eyepiece at 
high magnification in my guidescope 
to complete this task (10 minutes). 

• Finding Target Object. U my alignment 
was accurate enough in the previous 
step, the mount should bring the tar
get within the guidescope's eyepiece 
at low magnification. Many objects 
are not visible in the eyepiece, and 
this is where a fairly detailed star atlas 
or a picture of the object comes in 
handy to orient the field. When I've 
identified where the object is, I centre 
it in the guidescope eyepiece, which 
brings the target into the centre of the 
camera frame as well (15 minute ). 

• Focusing. I have found that it is almost 
impossible to focus a camera via the 
camera-viewfinder eyepiece. You may 
think the image looks good, but you'll be 

amazed at how much better the focus 
can be. For this step, I use the computer 
and DSLR Focus (for information about 
this program, see www.dslrfocus.com). 
With this program, I can control my 
camera and shoot successive 4-second 
shots targeting a specific low-bright
ness star. I adjust the focus for each 
shot and watch the readout. If the 
brightness number goes up, the focus 
is getting better. If it starts to go down, 
I have gone too far and have to adjust 
it back a bit (10 minutes, including 
computer start-up time). 

• Image Composition. I take a 5-minute 
shot at ISO 1600 (your camera may be 
capable of ISO 3200) to see how the 
object is oriented in the frame. I can 
then make slow-motion mount adjust
ments until the object is positioned 
the way I want. Now I cover the end of 
the telescope and shoot a dark frame 
with the same time and ISO settings 
that I plan to use later. I often do this 
while proceeding with the next step. 

• Finding a Guide Star. To find a suitably 
bright guide star, 1 look through the 
eyepiece of the guidescope and move 
the guidescope independently of the 
main telescope. The guide star should 
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be located somewhat by itself and not 
be too bright. ow I set up and start the 
auto-guider. After using one, I regard 
an auto-guider (mine is an SBIG ST-4) 
as essential. It continually adjusts the 
telescope's position to keep it exactly 
on target and makes long exposures (up 
to 20 minutes) possible (10 minutes). 

• Ready to Shoot. I use DSLR Focus again 
to set up my night's shooting. I enter 
the ISO setting, the number of frames 
I want to shoot, the duration of each 
frame and the delay between each 
frame. I routinely schedule the camera 

examine my shots. A few hours of 
astro-images and a good night's sleep. 
What could be better? 

This i a hobby I love. But it wouldn 't 
be possible for me to enjoy it fully with
out automation. This is also the kind of 
hobby where the sky is the limit in terms 
of the amount of money you can spend. 
But with the recent availability of moder
ately priced computerized mounts, auto
guider and a wide range of digital SLR 
cameras, automated astrophotography can 
be quite affordable. Although I always 

to take a cumulative total of two to have to resist the urge to get that new 
four hours' worth of either 10- or 15-
minute shots of the target object. Then 
I simply press start (5 minutes). 

• Siifl Off. ow, the best part ... 1 go to bed. 
• PuttinK Equipment Away. When I wake 

up in the morning, the equipment is 
all off. I am always surprised at how far 
the target has moved between the time 
I went to bed and the time the power 
went off. I just unplug the power cord 
and roll the setup back into the garage. 

• ReviewinK the Spoils. I remove the cam
era from the telescope and go inside to 

camera or a larger or faster telescope, I feel 
a huge rush and am always amazed at the 
results I get from pushing my entry-level 
equipment to its limits. 

Each season brings back old, familiar tar
gets along with new ones I have yet to at
tempt. With a mount programmed with over 
13,000 objects, I have a lifetime of targets 
ahead of me, so I know I will sleep well. • 

Jeff Bennett conducts his automated astro
imaging from the driveway of his home near 
Sydenham in eastern Ontario. 

With the purchase of any 
Meade LX90 GPS, receive 

a DSI Pro for only 
$159. 

$2,399 $3,239 $3,959 

For a limited time only. 
Please contact us for more details. 

316 Southgate Centre Edmonton, Alberta 
780.435.0519 1.888.434.0519 

www.thescienceshop.com 
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This year, give yourself 
an astro-accessory 

Sk,l'Nnvs ussistullt editor 7()dd CUr/SOli prol 'ides 
sOllle tillle!." sift ide//s f()r tlie /J//ck,I '//rd //Stl"OlIOII1('" 

1. A premium eyepiece that offers com
fortable eye relief and a wide, sharp field 
of view is probably the most coveted up
grade for the backyard astronomer, While 
top-of-the-Iine eyepieces cost hundreds 

of dollars, most observer 
think the expenditure 
is well worth it. For 
your first acquisition, 

try either a low-power 
wide-field eyepiece (26mm 

to 40mm) or a medium-to-high-power 
unit (5mm to 10mm), These tend to be 
used most often. Price: $120-$600 (varies 
depending on brand, design and size) 

2. Some backyard astronomers never be
come completely comfortable aiming a 

finderscope at celestial 
targets. A zero-power 
finder, such as a Tel

rad or red-dot finder, 
doesn't magnify the 
view but projects a red 

circle or dot onto the 
black backdrop of the night sky. 

Tip: When using, keep both eyes open, 
one to view through the finder and the 
other to view the sky. Price: $25-$50 

• f -," 

\ 1 
t
" '*~'- ~,," ~ 

" , 
" ; • 

3. Sitting down while 
observing allows you to 
relax, which can poten
tially increase visible 
details. A commercially 
made observing chair 
can be purchased from 
most telescope dealers, but 
some observers design 
their own or modify stools 
meant for home use. 
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Price: Stool shown, about $20; adjustable
height observing chairs, up to $300 

4. Using red light around 
a telescope at night is es
sential to maintain dark
adapted eyes. A small 
battery-powered camp-

ing lamp with a shade 
and replacement red bulb, 
available at hardware 
stores, creates enough light 
to read charts while still 
preserving night vision. 
Price: Under $20 

5. Cold Canadian winters are a fact of life. 
Since gloves are often removed to handle 
eyepieces, filters and flashlights, fingers 
suffer the most. Warm gloves that allow 
ample finger dexterity can be difficult to 
find. The North Face Pamir 
gloves with articulated 
fingers are the 
best I've discov
ered so far. Avail
able at outdoor
clothing specialty 
stores. Price: $75 

6. Fitted with foam , an eyepiece case i 
a worthwhile investment to protect your 

valuable accessories. 
Available in pia tic 
or metal at most 
telescope dealers; 

sizes vary as nec
essary. Price: 

$40 and up 

7. Accurate collimation of a reflector tele
scope's optics is critical for the sharpest 
views possible. A laser collimator that 
slips into the eyepiece drawtube eases 
the process. Canadian a tro-equipment 
innovator Jim Kendrick of Kendrick 
Astro Systems has created models for 
truss-tube and solid-tube ewtonians 
in both 1.25- and 2-inch formats. Price: 
$165 and up 

8. A telescope solar filter will allow 
you to safely observe sunspots and other 
solar events, such as transits and eclipses, 
during daylight hours. Available in over
coated glass sized to fit various telescope 
apertures, in flexib le Mylar with metal or 
plastic collars fitted for pecific telescope 
apertures and in a Mylar sheet, as shown, 
that can be cut to fit into a homemade 
mounting cell. Caution: ever view the 
Sun through a telescope, binoculars or a 
finderscope without a proper solar filter. 
Price: Glass, $90 and up; Mylar film , $30 
and up 

9. Dew on optjcs is the nemesi of back
yard astronomers . Powered by a 12-
volt battery, the Kendrick Dew 

Remover has long been the standard 
for preventing moisture from forming 

on eyepieces, objec
tive and corrector 
lenses and even 
laptop screens. 
Price: on troller, 
about $120; 
heater strips, 
$62 and up 
(va ries depend
ing on size) • 

Todd Carlson is all amateur astronomer 
living in Burk's Falls, Ontario. He's leavillg 

extra cookies and rnilk for Santa tlli year. 
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Stephen Ingraham 
Carl Zeiss Birding and 
Naturalist Product Specialist 

In 20 years of testing the best in birding optia, 
I have never seen binoculars that have the fine 
colour definition of the FLs. 
Because Fluoride glass provides exceptional correction for false 
colour fringes in the image. and our thin lens, multiple-element. 
Advanced Optical System provides the highest resolution, your 
first look at a Bluejay or Bluebird through a VICTORY is going to 
come as a revelation. Where other glasses blend the hues to a 
general impression of blue, the Fls show evef'/ subde shade. 
It is breathtaking, startling. 50 unlike the view you are used to, 
with so much more colour detail, from full daylight to deepest 
twilight and shadow. that birders regularly tell me they see things 
through the FLs that they have never seen before. I believe them. 

At Zeiss, we are dedicated to using our technical expertise, 
developed over 150 years in the optical business. to ensure that 
you get the most out of every moment in the field. There is so 
much more to see, and 50 little time. You 0Yie it to yourself to 

everything the VICTORY Fls can show you. 

VICTORY 8x42 T*FL 
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SKYNEWS 
PRODUCT REVIEW 
by Terence Dickinson 

Two new a~o refractors 
from Wi iam ~ ~tics 
Ever since their introduction in the 1980s, apochromatic refractors 
have captured the attention of backyard astronomers 

WILLIAM OPTICS APOCHROMATIC REFRACTORS ARE BOTH BEAUTIFUL 

to look at and beautiful to look through. The craftsmanship is second to none, 
making it a pleasure to handle and test the two telescopes pictured here. 

I can hear you already asking, Why would anyone spend so much 
for such a small telescope? True, an 8-inch Newtonian reflector on a 
Dobsonian mount can be purchased for under $600. Apochromatic 
refractors aren't for everyone. But more and more backyard astronomers 
have been attracted to them. Here's why. 

When well made, an apochromatic re
fractor i the purest type of optical ystem, 
unobstructed by a econdary mirror in the 
light path, as is the case with ewtonian 
reflectors and all forms of Cassegrain tele
scopes. All other things being equal, this 
means that a 4-inch apo refractor will re
veal fine detail equivalent to that seen in a 

20 SKYNEWS November / December 2006 

S-to-6-inch centrally obstructed telescope. 
In practice, though, the refractor is 

often sharper than that, becau e all other 
things are not equal-light entering a re
fractor is immediately bent (refracted) 
by the main lens as it makes one 
pass down the tube, rather than the 
two or three passes made in the 

other types of scopes. And that one pa s 
is cone- haped, progres ively farther 
from the tube wall, also unlike the other 
types, which make the first pass at full 
diameter. Thi s is especia ll y relevant, 
because subtl e thermal currents that 
hug the inside of a telescope tube' wall 
contribute to poor seeing. 

THE BIG PICTURE 
For these rea on , the refractor enjoys 

a well-deserved reputation for sha rp, teady 
star image, uperb planetary views and 
maximum overall performance per inch of 
aperture. However, the relatively modest 
aperture of refractors does mean that deep
sky objects are not displayed a promi
nently as they are in larger telescopes of 
other types. 

But why the price differences between 
telescope types, with apo refractors at the 
high end? Most of this has to do with get
ting rid of the ch romatic aberration, also 
called false colour and residual colour, 

LOOKING SHARP 
Will iam Optics also 
offers this solid altazi
muth mount suitable 
for both daytime and 
nighttime viewing with 
the 90mm apo or simi
lar-sized small-aperture 
telescope. Readers 
with cross-over i nter
ests with astronomy. 
such as birding and 
boating. might con
sider this a dual
purpose instrument. 
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that afflicts normal refractors (known as 
achromatic refractor ). In an achromatic 
refractor, chromatic aberration is seen a 
a purple fringe around bright stars and 
planets and the Moon. 

The effect of chromatic aberration i 
minor in aperture under 90mm, and it 
can be minimized by keeping the tele cope's 
focal length long-usually f/10 or longer. 
For achromatic refractors 90mm and 
above, e pecially in focal ratios of f/8 or 
less, chromatic aberration is obvious. 
This doesn't mean achromatic refractors 
are to be shunned. They still produce fine 
images. And because they cost far less 
than apo refractors, they remain popular. 
But they do much better, and become pow
erful photographic tools, if the chromatic 
aberration is reduced to invisible levels. 

Elimination of chromatic aberration in 

refractor became pos ible beginning in 
the 1980s, with the availability of expensive 
high-index glass. A refractor that makes 
u e of this glass to reduce chromatic aber
ration to low levels is known as apochro

matic. Unfortunately, the various manu
facturers have never agreed on what level 
of chromatic-aberration reduction defines 
apochromatic. Thus not all refractor des
ignated as apochromatic effectively van
qui h chromatic aberration. You have to 
read the technical specs, or reviews like 
this, to find out how a telescope tests in 
the field. In general , though, price i a 
good guide. It costs more to make a true 
apo refractor. 

AUTHENTIC APOS 
To turn to our ca e in pOint, the 

William Optics 90mm and 110mm refrac
tors are true apo . I could not d tect false 
colour on any cele tial object, from bright 
stars like Vega and Capella to Jupiter and 
the Moon . Star images in wide-field view 
are pinpoint. At high power, dazzling sun
lit mountains on the Moon stand out like 
pure white now peaks again t the black 
velvet of adjacent shadows; star show 
textbook diffraction rings. 

I tayed up much later than I had in
tended while testing these scope, enjoy
ing views of clusters, nebulas, multiple 
stars, galaxies-all exquisitely sharply 
defined. The Hercules cluster (M13) at 154x 
in the FluoroStar 11Omm, for example, 
di played myriad tiny stars in and around 
the grey glow of the unresolved horde of 
stars toward the core-not too shabby for 
a 4.3-inch telescope. (CONTINUED ON PAGE 38 ) 

SHARP OPTICS Apochromatic refractors are prized by 
backyard astronomers for their outstanding visual and 
photographic performance. Per inch of aperture, an ape is 
the best you can get. The photo of the Triangulum Galaxy, 
above, for example, is a 9·minute shot at ISO 800 with a 
Hutech·modif ied Canon 200 DSLR taken through our test 
unit of the Will iam Optics FluoroStar 1l0mm f/7, shown 
below. If shot through a similar-sized achromatic refractor, 
bright stars would be rimmed with blue or purple-false 
colour caused by chromatic aberration. 

A COMFORTABLE VIEW The Will iam 
Optics FluoroStar 1l0mm ape refractor, 
above, easily passed our tests for optical 
and mechanical excellence for a premium
class telescope, one that should satisfy 
the most discriminat ing user. Seen here 
on a Vixen GP Deluxe mount, the telescope is also well 
suited to the popular Sky-Watcher HEQ-5 and EQ-6 mounts. 
The telescope should be especially attractive to backyard 
astronomers looking for a high-performance instrument 
equally suited to visual and photographic applications. 

FOCUSER FACTS Focusers seem to have been the 
last aspect of telescope design to be modernized . 
Junky focusers are still being fitted to expensive 
telescopes. But, thankfully, many scopes now come 
with a focuser that (al can accommodate 2-i nch 
eyepieces, (bl doesn 't slip when used with a heavy 
eyepiece or camera and (el has, on a refractor, a 

360-degree rotation feature . The 
focusers for the William Optics 
90mm scope, top, and the 110mm, 
above, have all these capabilities. 
Not only that, they have dual-speed 
focusing knobs. The smaller knob 
changes focus at one-tenth the 
rate of the larger one-something 
you won 't do without once you try 
it. The William Optics 110mm 
scope is available with either of 
these focusers. 

BAFFUNG OPTICS Looking down the tube of 
the 110mm apo refractor reveals some of the tube 
baffles that dampen stray light and internal reflec
tions, producing velvet-black sky backgrounds 
when condit ions permit. 
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SeOPING THE SKY 
by Ken Hewitt-White 

L ustBrs fit for 8 ~UBBn 
CASSIOPEIA HOLDS COURT HIGH IN THE 
NORTHEASTERN SKY ON NOVEMBER EVENINGS 

City stargazers admiring Cassiopeia can notch some easy double 
stars plus seven clusters several thousand light-years away. 
Let's take a look ... 

FIV E O F CASSIOPEIA'S CLUSTE RS AR E 
clumped alo ng the eas te rn side of the 
W-shaped constellation, while two others 
li e 15 degrees away on the we tern side. 
In late autumn, the conste ll a ti o n is 
o ri ented in such a way that the five east
ern targets line up directl y below the 
western pair. I recentl y worked my way 
through the W-shaped co nstellation 
from east to west, o bse rving a ll seven 
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cluste rs with my 8-inch f/4. S ri ch -fi eld 
refl ecto r. 

We begin with MI03, a one-degree hop 
northeast of 2.7 -magn itude delta (l» Cassi
opeiae, or Ruchbah. Make that a slow hop, 
because this 7A-magnitude cluster is tiny 
-only six arc minu,tes wide-and appea rs 
almo t starlike in finderscopes. The tele
scopic view shows why: M103 is a compact, 
triangular mass whose northeast side is 

dominated by a short line of three bright 
stars. The most prominent of the e, at the 
cluster' northern apex, is the double star 
Struve 131, which sports 7.3- and 9.9-mag
nitude components 14 arc seconds apart. 
(Struve 131 is likely a fo reground object 
and not a member of the cluster.) I need 
almost 100x in my 8-inch to pick out t e 
roughly two dozen fainter star that fan 
southward from the double. 

Only 1.5 degrees northeast of M103 is 
7.1-magnitude NGC663, a larger, coa rser 
cluster visible as a speckled patch in my 
8xSO finder. At 38x, my scope resolves the 
patch into several dozen stars rangi ng widely 
in brightness. It also shows NGC659, an 
eighth-magnitude c1 u ter barely half a 
degre outh- outhwest of G 663, and 
NGC654, a 6.S-magnitude cluster three
quarters of a degree north-northwest of 

G 663. The e diminutive attendants are 
partly resolved at high magnification, but 
what I enjoy most is framing all three clus
ters in a low-power, wide-angle eyepiece. 
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Two degrees southwest of Ruchbah is 
fifth-magnitude phi «(jI) Cassiopeiae. 
Binocular reveal that phi ha a wide sev
enth-magnitude companion. To avoid 
crowding, phi is not marked on the chart. 
It is on the edge of, but doe n't belong to, 
NGC457, a cluster whose faint members 
pread northwestward from phi for one

quarter of a degree. I have trouble spotting 
the fan of stars in my 7x50s from town, 
but the tele copic view is unforgettable. 

G 457 has been dubbed the ET Cluster 
after the cuddly extraterrestrial of movie 
fame. The yellow and blue components 
of (jI Cassiopeiae are the alien's twinkling 
eyes. A curvy string of 9th- and lOth-mag-

- nitude stars outlines his outstretched arms, 
while a pair of 9th-magnitude stars at the 
cluster's northwest end mark his feet. 

As you shift upward to the second group 
of clusters, stop by eta (11) Cassiopeiae, 
the prettiest double star in the region. Just 
19 light-years away, eta consists of a 3.5-
magnitude Sun-like star and a 7.4-magni
tude red dwarf 13 arc seconds apart. 
Depending on the size of your cope, you 
might need at lea t moderate magnifica
tion to split eta due to the four-magni
tude difference of its components. 

Moving to the northwest end of 
the "W," run a sightline from alpha (a) 

Schedir to beta (p) Caph, and extend it 
by ix degrees to reach M52, a 6.9-magni
tude grainy blob in binoculars. In my 
8-inch at 54x, the 15-arc-minute-wide 
cluster appears more concentrated than 
M103 and is clearly "detached" from the 
surrounding star field. A reddi h eighth
magnitude tar superimposed on the clus
ter's outhwestern outskirt add a da h 
of colour to the cene. 

To locate our final cluster, NGC7789, 
look three degrees southwe t of aph. 

G 7789 hold three times as many stars 
a M52 and is officially two-tenths of a 
magnitude brighter, yet it appear dimmer. 
In binocular, the c1u ter re embles a ghostly 
comet without a tail. (How did harles 
Me sier mi it?) Why i this cluster so pale? 
The answer is that the stars in GC7789 
are relatively faint and their collective 
light is spread acro s nearly half a degree 
of kyo My wide-field scope shows a dozen 
10th-magnitude pinpoints set against a 
powder of faint stars that blend eam
Ie sly into the Milky Way. Be patient with 

G 7789. On a criSp autumn night, this 
delicate cluster can be a very satisfying 
telescopic sight. • 
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OUR CHART SHOWS THE MAJOR STARS, PLANETS AND CONSTELLATIONS VISIBLE FROM CANADA 
AND THE NORTHERN UNITED STATES WITHIN ONE HOUR OF THESE TIMES: 

• EARLY NOVEMBER: 11 P.M.; LATE NOVEMBER: 10 P.M. 

• EARLY DECEMBER: 9 P.M.; LATE DECEMBER: 8 P.M. 

• 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 
compass 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 inferior conjunction with the Sun on 
Nov. 8 , an event that can actually be seen as the planet 
transits the Sun 's disc. By Nov. 25, Mercury has moved to its 
maximum angle west of the Sun, placing it in the predawn sky. 
In early December, Mercury joins Mars and Jupiter in a t ight 
three-planet conjunction from Dec . 9 to Dec . 11. At that 
time, Mercury shines at a relatively bright magnitude of - 0.6. 

VENUS can be sighted only toward the end of December, 
when it begins to appear as a bright object in the southwest 
sky low in the evening twilight. Venus will rise to prominence 
as an evening "star" in the winter and spring of 2007 . 

MARS lies too close to the Sun to observe in November but 
begins to emerge into the morning sky in early December, 
rising just before the Sun. It lies only 0.8° from Jupiter on 
Dec . 11 , when the pair is also close to Mercury. 

JUPITER can be seen as a bright object (magnitude - 1.7) 
low in the predawn sky in December (it is still too close to 
the Sun to be seen in November) and appears very close 
to Mercury (within 10 arc minutes) on Dec . 10. 

SATURN is the most prominent planet in the night sky th is 
season, shining at magnitude 0.4 in Leo, where it sits 
5° northwest of Regulus, outshin ing that star by a full 
magnitude. Saturn rises about midnight in early November, 
but by late December, it rises at 8 p.m. 

URANUS, at magnitude 5.8, can be seen as a "star" in 
Aquarius, low in the south in the early evening. See the 
SeptJOct. 2006 SkyNew5 for finder charts for Uranus 
and Neptune. 

NEPTUNE sits west of Uranus in Capricornus, low in the 
southwest , where it can be tracked down sh ining at a dim 
magnitude of 7.9 . Neptune sets in the early evening. 

PWTO, no longer classified as a major, or classical, planet 
but as a newly proclaimed "dwarf planet," is too close to 
the Sun to be seen this season. 

For more detailed Information, see the Observer's Handbook 2006, 
published by The Royal Astronom ical Society of Canada 
(www.rasc.ca or 888-924-7272). 
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• CELESTIAL CALENDAR 
NOV. 5 Full Moon, 7:58 a.m., EST 

NOV. 8 Major event: Transit of Mercury 
across Sun 

NOV. 12 Last Quarter Moon; Moon between 
Saturn and Regulus (rises after midnight on Nov. 13) 

NOV. 17 Leonid meteor shower peaks (expect 10 
to 15 meteors per hour after midn ight on Nov. 18) 

NOV.20 New Moon, 5:18 p.m., EST 

NOV. 21 Jupiter in conjunction with Sun (out of 
sight behind Sun) 

NOV. 25 Mercury at greatest elongation (20°) west 
of Sun 

NOV. 28 First Quarter Moon 

DEC. 3 Nearly full Moon occults Pleiades star cluster 
(evening) 

DEC. 4 Full Moon, 7:25 p.m., EST 

DEC. 6 Saturn stationary; begins retrograde motion westward 

DEC. 9 Mercury, Mars and Jupiter form tight 1° triangle 
(low in predawn sky) 

DEC. 10 Rare event: Mercury 10 arc minutes north of Jupiter; 
Moon close to Saturn (predawn sky) 

DEC. 11 Mercury, Mars and Jupiter again within a 1° triangle 

DEC. 12 Last Quarter Moon 

DEC. 13/14 Geminid meteor shower peaks (expect 50 to 
60 meteors per hour) 

DEC.18 Waning crescent Moon 5° south of Jupiter-Mars pairing 

DEC.20 New Moon, 9 :01 a.m., EST 

DEC.2' Solstice, 7:22 p.m., EST (winter officially begins) 

DEC. 27 First Quarter Moon 

DEC. 31 Waxing gibbous Moon occults Pleiades star cluster 
(morning) 
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During the night, the Earth's 
rotation on Its axis slowly shifts the entire sky. This is 
the same motion that swings the Sun on its daily east
tc>west trek. The rotational hub is Polaris, the North Star, 
located almost exactly above the Earth's North Pole. 

Everything majestically marches counterclockwise 
around It -a motion that becomes evident after 

about half an hour. 

Gt!Imml!!l:mlm:3l The star groups linked by 
lines are the constellations 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 link 
to the sky myths and legends of the past. 
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EXPLORING THE 
NIGHT SKY 
by Alan Dyer 

Mercury makes its 
move across the Sun 
Performing a rare passage across the disc of the Sun, Mercury then 
takes part in the tightest three-planet conjunction in a generation 

IT'S MERCURY'S TIME I THE SPOTLIGHT. ORMALLY, THE INNERMOST 

planet tends to be the forgotten member of our solar system, hiding close 

to the Sun and visible only with some difficulty for a few weeks each year. 

But late this autumn, we have two memorable opportunities to sight Mercury. 

The first comes on November 8, when 
a ll of orth America can see Mercury 
moving across the Sun's disc in its last 
transit for a decade. Another sighting 
opportunity comes in late ovember, as 
Mercury rises into the morning sky for its 
best predawn appearance of the year. 
That apparition includes a close gather
ing with Mars and Jupiter, peaking on 

December 10 in the tightest three-planet 
conjunction until at least 2050. [n all, 
this is Mercury' ea on to shine. 

MERCURY IN TRANSIT 
Because Mercury and Venus orbit closer 

to the un than Earth do s, it stands to rea
son that occa ionally, they pass directly 

TRANSIT ROUTE On November 8 , Mercury treks from east to west (left to right) across the south· 
ern half of the Sun. In thiS diagram, celestial north IS at the top. Mercury enters the disc on the 
southeast limb. All of North America can see the Ingress. The dots mark Mercury's position on 
the diSC when the Sun sets from that location in Canada. From Newfoundland, the Sun sets about 
an hour after the transit begins. From Calgary. the Sun sets appro~lmately 10 minutes before the 
transit ends. Those on the West Coast see the entire transit. 
COURTESY STARRY NIGHT PRO PLUS'MIIMAGINOVA CANADA LTD. 

between us and the un . As during a solar 
eclipse, when the Moon's disc block our 
view of the Sun, Mercury and Venus are 
ometime silhouetted against the bril

liant disc of the Sun, though because of 
their distance, they appear only as small 
black dots, hardly an eclipse. For Mercury 
and Venus, such passages in front of the 

un are called tran its, and ob erving one 
is a rare astronomical treat. 

Mercury's rapid orbit carries it between 
us and the Sun every 116 days. For slower
moving Venus, that period i 584 days, 
the interval between successive inferior 
conjunctions-when Venus (or Mercury) 
passes between us and the Sun. The tran it 
of an inner planet can occur only when 
the planet reaches inferior conjunction 
and the alignment is perfect. 

At most inferior conjunction, Mercury 
and Venus pass above or below the Sun, 
missing the solar disc and producing no 
transit. Because of the tilt of their orbits 
relative to the Earth's orbit, Venus can 
pass as much as 9.6 degrees above or 
below the Sun and Mercury can be up to 
6 degrees. But when the cele tial gears 
mesh and our planetary orbits align, 
Mercury or Venus can reach inferior con
junction just as its orbital motion is also 
taking the planet through one of two 
"nodes," the points where the planet'S 
orbit crosses the plane of the Earth's 
orbit, allowing Mercury or Venus to line 
up exactly between us and the Sun. 

MAKING CONTACT Mercury makes first 
contact with the Sun at about 2: 12 p.m., 
EST. Ingress onto the disc takes two min· 
utes. During th is time, the Sun will 
appear to have a tiny notch in its south· 
east limb. Second contact, when Mercury 
is tangent to the inside edge of the Sun, 
is when any subtle "black drop" eHects 
will be visible, if at all. Use a filtered tele
scope at high power during the ingress. 
COURTESY STARRY NIGHT PRO PLUS'MI 
IMAGINOVA CANADA LTD. 
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For Venus, such an alignment i rare. 
We had a transit o f Venus in 2004 and 
will have ano ther in 201 2. I that rare? 
Well , afte r 2012, the nex t transit is no t 
until 211 7. And befo re 2004, the la t 
transit of Venus was in 1882. Venus tran-
it occur in pair eight yea r apart, but 

the tran it a re sepa ra ted by mo re than 
a century. 

Mercury tran its are not so rare. Every 
century, there are about 11 to 14 Mercury 
tran its. The 21st century is bles ed with 14, 
matching the number for the 20th cen
tury, while the 19th century had only II. 
The 22nd and 23rd centurie will each 
have 13 Mercury transits. The points where 
Mercury's o rbit inter eets the Earth 's o r
bital plane are approximately at the same 
point where Ea rth is in its orbit every year 
around May 8 and ovember 10. All 
Mercury tran it occur within a few days 
of those two dates. The last Mercury tran
sits were May 7, 2003, and ovember I S, 
] 999, the latter event being a near graze, 
with Mercury skimming the limb of the 
un . Because the 1999 transit happened a 

full five days after Mercury had cro ed 
the Ea rth 's orbital plane, Mercury nea rly 
missed the un . 

Thi year on ovember 8, however, 
Mercury traverses well into the Sun's disc, 
with a max imum distance from the Sun 's 
limb of seven arc minutes (the un' 
diameter i 30 arc minutes), the deepest 
tran it until 2032. As uch, the tran it 

MERCURY AS 
A MORNING 
'STAR' 
IN LATE NOVEMBER, Mercury 
climbs Into the eastern sky 
for the best morning appear
ance of the year. Greatest 
angle away from the Sun 
comes on November 25. 
Mercury Will then shine 
about 10 degrees (l.5 to 2 
binocular fields) above the 
southeast hOrIZon. Look at 
about 7:30 a.m. in the week 
around November 25, when 
Mercury Will be vIsible as a 
lone bright "star" shining at 
a magnitude of -0.5 In the 
morning twilight. 

COURTESY STARRY NIGHT PRO 
PLUS""IMAGINOVA CANADA LTD 

la t fo r a good five hours, during which 
you will witness a planet actuall y moving 
in it orbit around the un . 

WHO GETS TO SEE IT 
While St. John 's, ewfoundland, was 

the b st place in orth America to ee the 
June 2004 transit of Venus, Newfoundland 
fares rather badly for thi ovember' tran
sit of Mercury. Vancouver Island, or as far 
west as you can get in o rth Am erica, i 
the place to be. Better yet, travel to Hawaii. 
From eastern and 
central o rth Amer
ica, the Sun sets be
fore the transit i 
over, with Mercury 
till on the Sun . Don't 

despair if you are not 
in the most favoured 
location- the view 
of the setting Sun 
with a planet tra
versing it is a unique 
sight in itself. To see 
the tran it un et, 
you will need a loca tion with a flat horizon 
to the outhwe t. 

However, everyon in orth Ameri a wi ll 
see the transit's start, or ingress. Mercury 
touches the edge of the Sun (first contact) 
within second of 19h 12m 30 Univer al 
time (UT), o r Gree nwich tim e. That 's 
3:42 p.m., ST; 3:12 p.m., A '1'; 2:12 p.m., 

TRANSIT MAP (Left , opposite page) To see the entire transi t of Mercury from ingress to egress, you must be in the 
bright blue zone, anywhere around the Pacific from western North America to eastern Australia. Those In the other 
zones see the Sun rise (as in eastern Asia) or set (most of North and South America) With the transit In progress. 
Europe and Africa miss the transi t completely. COURTESY FRED ESPENAKINASA·GODOARD SPACEFLIGHT CENTER 

EST; 1:12 p. m., ST; 12: 12 p.m., MST; and 
11:] 2 a. m., P T. The xact time varie by 
plu or minus IS seconds depending on 
your geographic location. Mercury takes 
about two minutes to ingress onto the 
Sun 's disc. By ]9h 14m 30s UT, Mercury' 
dis is full y on th Sun ( econd contact). 
Fo r detailed times, ee the RAS Observer's 
Halldbook 2006 or visit the SA eclipse 
web it at http://sunea rth .g fc. nasa.gov/ 
eclip e/OH/ transit06.html. 

On ovember 8, the Sun ets about 
5 p.m. (give or take half an hour depend

ing on how far east or 
we t you are in a time 
zone). So, for example, 
Atlantic Canada sees 
only the first one to 
two hours of the tran-
it before the Sun ets, 

carrying Mercury with 
it. As you head west, 
you see progres ively 
more of the transit. 

Egr s off the Sun, 
nea rly fi ve hours after 
the tran it begins, tarts 

at about 5:07 p.m., MST, or 4:07 p.m., P T, 
and takes two minute. But only ob erver 
in we tern British olumbia and Yukon will 
see Mercury depart the un . From both 
Vancouver and Whitehorse, the transit end 
30 minute before unset, and from Vancou
ver, the un is one degree higher in the kyo 

The transit is also visible from Arctic 
anada, but only south of latitude 73 de

grees-north of that, the un doe n't ri e 
above the ho rizon on ovember 8. From 
Arctic sites, however, the Sun appea r very 
low in the sky, as is typica l of a late
autumn or winter Arctic Sun. From Iqaluit, 
in ea tern unavut, for example, the tran
sit b gi n 45 minut before loca l sun et, 
with the Sun onl y three degrees above 
the south west horizon. From Inuvik, in 
the western Arctic, the Sun i four degrees 
up as Mercury begins its transit at mid
morning and sets 35 minutes befo re the 
transit ends. From Yellowknife, .w.T., the 
transit begins with the un 10 degrees high, 
but an hour befo re Mercury egresse th 
di c, the un sets. 

HOW TO WATCH THE TRANSIT 
o matter where you observe the 

transit, one instruction remains common: 
YOIl nwst lise a safe s% r filter. While the 
#14 arc welders' filter and Mylar eclipse 
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SATURN SIGHTINGS IN NOVEMBER 
ON THE NIGHT OF NOVEMBER 12/13, the last-quarter Moon forms a broad 

triangle with Saturn and Regulus, creeping away from Saturn and toward 

Regulus through the night as its motion around Earth carries it eastward 

among the stars. COURTESY STARRY NIGHT PRO PLUS"'/IMAGINOVA CANADA LTD. 

glas es recommended for solar eclipses 
are safe to look at the Sun, a naked-eye 
view through a handheld filter won't show 
Mercury. A mere 10 arc seconds across
one-sixth the size of Venus's disc during 
one of its transits-the planet's disc is far 
too small to see with the unaided eye. 
And thi is about as large as Mercury ever 
appears (it can be a tad larger, 12 arc sec
onds across, during a May transit). 

Sighting Mercury in transit is best 
done with a telescope. A solar filter (usu
ally made of metal-coated Mylar or glass) 
must be securely placed over the front 
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of the telescope. Telescope dealers carry 
models for all izes of instruments. (Don't 
forget to filter or cap the finderscope!) 
Another option is a specialized Hydrogen
alpha telescope (like the oronado P T), 
sold specifically for viewing solar features, 
such as prominences and flares. 

Under no circumstances should you 
use any homemade filter cobbled together 
in a last-minute panic to view the transit. 
If you do not have a suitable filter, 
chances are that the local astronomy 
club, university astronomy department or 
planetarium will be setting up filtered 

MOON CLOSE 
TO SATURN 
IN DECEMBER 
A MONTH AFTER Its triO 

with Saturn and Regulus, 

the Moon passes Saturn 

again, on December 10, 

coming within half a lunar 

diameter of the ringed 

planet. Closest passage 

occurs as Viewed from east

ern North America: Just be

fore sunrise in Ontario, 

as the sky IS brightening; 

at sunrise from Quebec; 

after sunrise from Atlan

tic Canada. From western 

Canada, the Moon passes 

farther from Saturn , but 

closest approach takes 

place in a dark Sky, 

about 3 a.m., MST. 

COURTESY STARRY NIGHT 
PRO PLUS' Y/ IMAGINOVA 
CANADA LTD. (BOTH) 

scopes for public viewing of the transit. 
Low power will reveal Mercury as a 

tiny black dot, but to show the planet as 
a disc requires 100x to 200x. U e high 
power to re olve the disc well enough to 
follow it progress a the planet ingres es 
the solar disc. 

At previous transits, some observer 
have reported a subtle "black drop" effect 
just when Mercury's disc is fully on the 
Sun, tangent to the inside of the Sun's 
limb. At this pOint, Mercury seems to be 
connected to the edge of the Sun by a 
slender black neck that snaps, leaving 
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Mercury' disc urrounded by sunlight. 
This is certainly an effect of atmospheric 
blurring (or fuzzy optic) and probably 
will be obvious only from location where 
the Sun i low in the ky as the transit 
begin or ends. 

At the 2004 Venu transit, the backlit 
arc of Venus's atmosphere could be seen 
projecting out from the Sun's edge when 
Venus wa partly on the Sun. Having no 
atmosphere, Mercury will produce no 
such effect. However, attentive observers 
with ideal skies might see Mercury's disc 
ilhouetted against the sky immediately 

adjacent to the Sun in the moments be
fore the transit begins and during ingress. 
Observers in the 18th and 19th centuries 
reported odd sightings of bright spots 
on the dark disc of Mercury, anomalous 
effects almost certainly due to the poor 
optics of the day. 

Another intere ting event to watch for 
is whether Mercury moves near or across 
a sunspot. If it does, it's an excellent op
portunity to see how dark a sunspot 
actually is when compared with ome
thing (in this case, Mercury's disc) that 
i truly black on the un . The lack of 
spots on the Sun during the Venus transit 

two years ago prevented us from making 
that com pari on. 

The next chance to see Mercury in 
front of the Sun is not until May 9, 2016. 
All of orth America can see that transit 
too. But that's a decade away, making 

ovember's transit an event not to be 
missed. It i a Wednesday, so if need be, 
bring your solar-filtered scope to work, or 
come home early to enjoy an afternoon 
midweek tran it. 

MERCURY MEETS JUPITER 
AND MARS 

True to its mercurial nature, after its 
transit, the inner planet quickly whips 
west of the Sun to rise into the morning 
sky. By ovember 25, Mercury reaches its 
maximum angle, or greate t elongation, 
away from the Sun. Its separation of 
20 degrees from the Sun and the high 
angle of its path in the morning sky in 

ovember place the small planet about a 
high above the eastern horizon as it can 
get from Canadian latitudes, making for 
a favourable e longation for potting 
Mercury as a morning "star. " 

As it descends from its peak altitude, 

Mercury meets up with Mars and jupiter, 
hovering close together as both emerge 
from behind the Sun. The dates to circle 
on your calendar are December 9, 10 
and 11. On December 9 and 11, the three 
planets cluster in a tight triangle about 
one degree across. But on December 10, 
Mercury and jupiter pass within 10 arc 
minutes of each other, for one of the 
clo est conjunctions between two planets 
in many years. Mar its ju t one degree 
away, creating a remarkable grouping of 
planets. Astro-mathematician jan Meeus 
has calculated that the December 10 
planetary gathering is the tightest three
planet meeting to occur between 1980 
and 2050, the period covered by his 
calculations. 

That's the good news. The bad news is 
that sighting this rare close meeting low 
in the morning twilight will be a chal
lenge. While the planets should be visible 
to the unaided eye, the brightening sky 
makes binocular the best method for 
picking them out. Look between 7:30 
and 8:00 a.m. The real trick will be find
ing a site with an unobstructed southeast 
skyline, as the planets wil l it no more 
than five degrees-a binocular field-
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CONCEALING 
A CLUSTER 

TWICE IN DECEMBER, ON THE 3RD AND THE 31ST, the Moon slides across the sky's brightest star cluster, the 
Pleiades (M45), causing its stars to disappear one by one. Unlike more favourable events earlier this year, the year
end occultations occur near full Moon. Nevertheless, observers with telescopes should be able to get a good view of 
the Pleiades' brightest stars winking out instantly, then reappearing on the opposite side of the Moon. 

THE MOON AND SEVEN SISTERS I The first occultation of the pai r, on December 3, has 
the advantage of being observable from across Canada in the evening hours. This diagram 
shows how the Moon takes a more northerly path from right to left (west to east) across the 
Pleiades as seen from eastern Canada, compared with the view from the west. Which stars 
are hidden depends on where you live- change location , and the nearby Moon seems to 
shift its position against the distant background stars due to parallax. 

THE MOON AND SEVEN SISTERS II The 2006 celestial calendar ends with a Pleiades occul
tation on December 31 that occurs under a more favourable and less glaring Moon phase, but 
it can be seen only from western Canada. It is best observed from the West Coast and happens 
in the predawn hours of the last day of the year. COURTESY THE SKY6'M/sOFTWARE BISQUE (BOTH) 

Halifax Montreal 
(AST) (EST) 

Electra Disappears 9:28 8 :18 

Celaeno Disappears 9:38 8:34 

Maia Disappears 10:10 9:03 

Merope Disappears 9:14 

Taygeta Disappears 10:14 

Electra Reappears 10:41 9:28 

Asterope Disappears 10:45 

Celaeno Reappears 10:46 9:26 

Merope Reappears 9:33 

Taygeta Reappears 10:50 

Asterope Reappears 11 :08 

Alcyone Disappears 9:44 

Maia Reappears 11 :21 10:01 

Pleione Disappears 

Atlas Disappears 

Alcyone Reappears 10:27 

Atlas Reappears 

Pleione Reappears 

above the horizon. The sky at the hori 
zon must be free of any clouds or haze. 

A PAIR OF PLEIADES 
OCCULTATIONS 

Mercury doesn't have the ce lestia l 
stage aU to itself this season. The yea r ends 
with two meetings of the Moon and the 
Pleiades, or Seven Sisters. 

In the early evening of December 3, all 
of Canada can see the Moon pass directly 
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Toronto Winnipeg Edmonton Vancouver 
(EST) (CST) (MST) (PST) 

8:10 7:22 

8:28 

8:55 

8:59 7:38 6:39 5:39 

9:18 8:00 

9:14 

9:28 8 :39 7:36 6:36 

9:31 8 :12 7:12 6:12 

9:50 

9:01 7:51 6:51 

9:06 7:49 6:49 

10:17 9:17 8:09 7:09 

9:45 8:48 7:48 

9:59 8 :54 7:54 

across the Pleiades, the sky's brightest star 
cluster. Although the timing is ideal, the 
Moon 's phase is not- just one day before 
full. Glare from the Moon will make it dif
fi cult to see Pleiades stars as they wink out 
behind the luna[ disc. This is the least 
favourable of all the Pleiades occultations 
this year (three were previously visible 
from North America, in April, July and 
October). To observe 'the December event, 
use a telescope at moderate magni fication 
to place just the limb of the Moon in the 

DECEMBER 31 (ALL TIMES A.M.) 

Winnipeg Edmonton Vancouver 
(CST) (MST) (PST) 

Elect ra Disappears 5:14 4:13 3:19 

Celaeno Disappears 4:26 3:23 

Maia Disappears 3:51 

Merope Disappears moonset 4 :48 4:06 

Electra Reappears 5:05 4:12 

Alcyone Disappears 5:11 4:21 

Maia Reappears 4:30 

Pleione Disappears 5:48 4:59 

Atlas Disappears 5:49 5:05 

field . Though the lunar glare will still 
wash over the field, clean, well-baffled 
optics and a transparent sky hould allow 
you to watch the brightest members of 
the Pleiades snap off one by one as they 
disappea r behind the Moon, then [eap
pea r several minutes to an hour later at 
the o ther edge of the Moon. 

From B[itish Columbia and Alberta, the 
Moon occults the stars Merope, A\cyone, 
Ple io ne and Atlas. Saskatchewan and 
Manitoba will see Electra occulted as well . 
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Thoroughly revised, updated and expanded. 
Terence Dickinson's 
famous guide to 
stargazing just keeps 
gelling bener! 
Revisions in every chapter, 
including: 

updated charts 

updated equipment section 

bigger photography section 
(with / without a telescope) 

eclipse tables through 2018 

Often called lithe best general book on astronomy," this new fourth edition of 
NightWatch now includes star charts for the southern hemisphere. 

184 pages in colour • oversize book with lay-flat binding. 

And you will also enjoy these Firefly publications. 

300 ASTRONOMICAL OBJECTS 
A Visual Reference to the Universe 

by Jamie Wilkins and Robert Dunn 
528 pages in colour NEW ATLAS OF THE MOON 

by Thierry Legault and Serge Brunier 
128 pages + 12 transparent overlays 

e 
FIREFLY BOOKS 

www.fircOybooks.com 

ASTRONOMY 2007 Calendar 
by Terence Dickinson 

Available at your 
favourite bookseller 
and telescope shop. 
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Give them the Sun, 
the Moon, the Planets 
"and the Stars! 
THIS HOLIDAY SEASON, give the 
stargazers and would-be stargazers 
on your list a gift of SKYNEWS. 

THEY'LL GET: 

• 6 Issues of SKYNEWS; 

• FREE BONUS full-colour 16" x 20" pull-out 
astronomical wall posters in most issues; 

• A detailed double-page STAR CHART in 
every issue that makes it easy to identify the 
planets and celestial phenomena in the night 
sky over Canada; 

• FREE automatic entry in the SKYNEWS 
Annual Members' Draw for a MEADE 12" 
LlghtBrldge Deluxe truss-dob telescope; 

• Astronomy dream team, including editor Terence Dickinson, 
Canada's leading astronomy writer, and famed comet hunter David Levy; 

And you'll save up to 49% off the newsstand price! 

TO ORDER, simply complete the card opposite 
or call toll-free 1-866-SKY-0005 (1-866-759-0005). 

For more details or to subscribe online, 
visit the SKYNEWS website at 

www.skynews.ca 
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ASTROPHOTOGRAPHERS! 
The SkyNew5 Editors' Choice Photo of the Week Contest 
Ru les and Instructions (see page 44) 

• CONTEST CLOSES JUNE 1, 2007. There are no entry fees or entry forms. 

• Photos previously submitted to the SkyNews Photo Gallery, including those 
not published, are automatically eligible. Do not resubmit photos already sent. 
You may enter as often as you wish, but please don 't send more than 10 of your 
best photos per entry. 

• Prints, slides and digital images are acceptable. Submit digital photos by 
e-mail toSkyNewsPOW@aol.comin JPEG format. Submit photos by mail to: 
SkyNews, 319 Berriedale Road, Burk's Falls, ON POA 1CO. Please do not submit 
slides in glass mounts. Digital images submitted by mail must be on disk in 
JPEG, GIF, TIFF or PICT format. 

• Winning photos will be selected by the editors, publisher and art director of 
SkyNews and will be published in the September/October 2007 issue of SkyNews. 

• Composite images (for example, those with foregrounds added digitally) are 
not eligible. 

• Please include as many of the following details as possible with each image: 
film type, camera make, lens, focal ratio, exposure time, location and date. Put 
your name, phone number and address on the back of each print or on the front 
of each slide mount or disk, or include in your e-mail. 

• SkyNews is not responsible for loss of or damage to materials submitted. 
Mailed photos will be retained on file unless accompanied by a self-addressed 
return envelope with sufficient postage. 

This cant_t Is open to residents of CaltHa only. 

From southern Ontario, the Moon passes 
farther north to occult a different set of stars: 
Electra, Celaeno, Maia, Merope and Alcyone. 
From Atlantic Canada, the Moon takes an 
even more northerly path, hiding Electra, 
Celaeno, Maia, Taygeta and Asterope. 

On December 31, the Moon once 
again plunders the Pleiades, this time in a 
waxing gibbous phase, with stars disap
pearing at the Moon's dark limb. The phase 
is more favourable, but only viewers west 
of the Manitoba-Ontario border will see 
this occultation. From eastern Canada, the 
Moon sets before the occultation begins. 
From western Canada, the event occurs in 
the predawn hours, as the Moon and the 
Pleiades s.ink into the west. From Winnipeg, 
Electra is hidden about 20 minutes before 
moonset, while Merope disappears just at 
moonset. From Regina, the Moon manages 
to occult Alcyone before it sets. Calgary and 
Edmonton skywatchers will see the Moon 
get all the way across the Pleiades to hide 
easternmost Pleione and Atlas before 

I'" ~ ...;:: - , - '- -,,.,. 

So~~!hi~g ~?ppe~t~ on Mars e.very day . 
Check MarsToday,com for daily l!P.dates. 

_ / ~ "--

moonset. Those on the West Coast will see 
most of the occultation, with the Moon 
well placed higher in the west. 

We can look forward to several more 
Pleiades occultations in 2007 and 2008, 
while the Moon's orbit remains favour
ably tilted to carry it over the cluster. But 
after 2008, the precession of the lunar 
orbit shifts the Moon away from the 
Pleiades, taking it well below the Seven 
Sisters each month. 

TWO FAVOURABLE METEOR 
SHOWERS 

On the night of November 17/18, the 
annual Leonid meteor shower peaks under 
excellent moonless conditions. The radi
ant point for this shower (the point from 
which the meteors appear to emerge), in 
the head of Leo the lion, doesn't rise until 
11 p.m., so you won't see many Leonids 
until after midnight. Even then, the 
Leonids have faded to a modest shower, 

On the death of John Kidner, 
Sept. 5/06, founder and owner 

of Perceptor 

Susanne Kidner and family wish to 
express our heartfelt thanks to all 

oLir astronomy friends and customers 
for your support and kind thoughts 

in our difficult time. 

To all who were able to visit with us, 
or attend the funeral, or who sent 
messages with your expressions of 
sympathy - a special thank you. 

We sincerely feel that the service and 
all YOLir memorable thoughts about 

John were a tme celebration of his life. 

His great love of astronomy (and 
telescopes!) will be remembered by all. 

The Kldner Family 

a far cry from their near·storm levels of 
2001. Under ideal conditions, expect to 
see 10 to 15 meteors per hour. 

What is likely to be the best meteor 
shower of the year comes a month later, on 
December 13, when the annual Geminid 
shower peaks under favourable no-Moon 
condition. If you don't mind bundling up 
against the cold, you'll Likely see a much 
more exciting shower than the better
known Perseids put on in August under 
nearly full-Moon conditions. Typically, 
from a dark rural site, you can see SO to 60 
meteors per hour. Although the peak of the 
shower comes at about 6 a.m., EST (3 a.m., 
PST), during the predawn hours of Thurs
day, December 14, you should be able to 
see meteors streaking across the sky from 
early Wednesday evening onward. The radi
ant point lies in Gemini the twins, which 
rises at nightfall in mid-December. The wan
ing crescent Moon doesn't rise until 2 a.m., 
so there are plenty of dark moonless hours 
to lie back and watch "shooting stars." • 
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NEWS (CONTINUED FROM PAGE 10) 

provided enough radiation to reheat the 
cold hydrogen ga that existed between gal
axies during this period in the evolution 
of the univer e. The gas had be n cooling 
since the Big Bang. 

/lSeeing all the e starburst galaxies pro
vide evidence that there were enough gal
axies one billion years after the Big Bang to 
finish reheating the universe," explains team 
member Garth Illingworth of the Univer
sity of California, Santa Cruz. "It highlights 
a period of fundamental change in the uni
verse, and we are seeing the galaxy popu
lation that brought about that change./I 

In terms of human lifetime, cosmic 
events happen very slowly. The evolution 
of galaxies and stars, for example, occur 
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over billions of years. Astronomers, there
fore, rarely witness the dramatic, relatively 
brief transitions that changed the universe. 
One such event was the universe's /l re_ 
heating." Over only a few hundred mil
lion years, the reheating-driven by the 
galaxies' ultraviolet starlight-transformed 
the ga between galaxies from a cold, dark 
hydrogen soup to a hot, transparent plasma. 
With Hubble's help, astronomers are now 
beginning to see the kinds of galaxies that 
brought about the reheating. 

Just five years ago, astronomers did not 
have the technology to hunt for faraway 
galaxies in large numbers. With the instal
lation of the Advanced Camera for Surveys 
aboard the Hubble Space Telescope in 2002, 
however, astronomers have begun to probe 

some of the deepest recesses of the univer e. 
Another major step in the exploration of the 
univer e's earliest years will be taken with 
Hubble's next upgrade: the Wide Field 
Planetary amera 3 (WFC3). WFC3' infra
red ensitivity will allow the detection of 
galaxies which are so far away that their 
tarUght ha been stretched to infrared 

wavelength by the expanding universe. 
The galaxies uncovered so far hold the 

promi e that many more galaxie at even 
greater distances are awaiting discovery 
by the James Webb Space Telescope 
OWST), scheduled to launch in 2013. 
"With JWST," says Illingworth, /lwe will 
probe the dawn of galaxy formation to see 
the imprint of the first objects to form in 
the universe." 
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EDITOR'S REPORT (CONTINUED FROM PAGE 6) 

size suddenly galvanized the urgency to de
fine what is and is not a planet, putting the 
IAU under increased pressure to decide at 
its next meeting whether or not Pluto and 
Xena should be regarded as planets. 

So what actually happened at the IAU 
congres in Prague in August? 

Leading up to the meeting, the commit
tee of the IAU that was originally charged 
in 2004 with coming up with the defini
tion of a planet had failed 
to reach agreement and had 
been dissolved. A new com
mittee then worked day and 
night and pre ented a pro
posal at the opening of the 
meeting. Its proposal, which 
generated new headlines 
worldwide, said Pluto, UB313, 
Pluto's moon haron and 
the largest asteroid, ere, should be re
garded as planets because they orbit the 
Sun and are large enough that their own 
gravity has overcome the strength of their 
material and has forged them into a spheri
cal shape. By that categorization, there 
would be 12 planets now, and several 
dozen more solar system objects could 
eventually qualify as astronomers continue 
to comb the depth beyond Pluto. 

There was additional detail to this ini
tia l offering, but we won't get into it here 

PRODUCT REVIEW (CONTINUED FROM PAGE 21) 

At 22x in the Megrez 90mm, the 2.3-
degree-wide view of the Pleiade was imply 
stunning, augmented by a touch of the 
Merope Nebula. If you want excellent optics 
providing sharp, uncompromising views of 
celestial showpieces, these scopes deliver! 

Matching the topflight optics are the 
superb mechanical fittings of both instru
ments. Silky smooth two-speed focusers, 
rotatable through 360 degrees, highlight 
both telescopes. Flawless fit and finish and 
the best retractable dewcap I have ever seen 
mark these a first-rate instruments. We are 
in the same league here as such highly re
spected name as Tele Vue, Takahashi and 
Astro-Physics-the cream of apo refractors. 
In this rarefied company, William Optics' 
prices are eminently reasonable. 

As with the other high-end manufac
turers just mentioned, WiUiam Optics scopes 
are offered in basic form as tube assembLie 
without eyepieces, diagonal and mount. 
Purchasers build from there by electing a 
mount based on the intended primary use: 
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because, within a few days, the proposal 
crashed and burned under criticism from 
many astronomers. Personally, I was ap
palled that the IAU was even thinking of 
calling Pluto's moon a planet. 

By then, the meeting was under way and 
the issue was still up in the air. Several res
olutions were brought forward, emotions 
flared, some shouting was heard. I was 
appalled a second time to realize that this 
decision-one of the very few things the 

IAU would ever do that 
wou ld affect every school-

I child and is of at least ca
ual intere t to a wide swath 

of the general public-was 
given such shabby last-min
ute treatment. This whole 
is ue should have been 
thought out thoroughly well 
in advance and pre ented 

in a dignified format worthy of an inter
national scientific organization repre
senting the world's astronomers. Instead, 
we fir t got n w of a propo al that was 
rejected, then saw astronomers both in
side and not attending the meeting argu
ing and writing editorials in Tile New York 
Tirnes and elsewhere. Frankly, it wa a bit 
embarra ing. 

When the dust ettled, a re olution was 
passed stating that to be classified as a 
planet, an object must have three trait: 

land viewing (90mm model only), celes
tial viewing or astro-imagery. Ideal for the 
110mm for both photography and visual 
would be either the widely available Sky
Watcher HEQ-S or the EQ-6 Pro mounts. 

William Optics uses the same objective 
lens in its ZenithStar l10mm apo refractor 
at a slightly lower price than the Fluoro
Star 11 Omm model tested and pictured here. 
With its robust 4-inch focuser, the Fluoro
Star is more specifically intended for astro
imaging as well a visual. 

Since the early 1990s, apo refractors have 
proved to be the favourite instrument for 
astrophotographers. They are, in effect, giant 
telephoto len e and are generally easier 
to use for astro-imaging than other types of 
telescopes. The fact that the same instru
ment is ju t a uited for observing as it i 
for photography gives apo refractors out-
tanding versatility in astronomy . • 

Editor Terence Dickinson bought his fir. t apo re
fractor in 1984 and has owned at least one of 
these ver. atile instruments ever since. 

It must orbit the Sun, be massive enough 
that its own gravity had pulJed it into a 
nearly round shape and be dominant 
enough to have cleared away other ob
jects in its neighbourhood. This excludes 
Pluto, which shares its space with hun
dreds of Kuiper belt objects, and relegates 
it to "dwarf planet" status. 

According to the IAU decision, an ob
ject must have two of those traits to be 
admitted to the dwarf-planet category-it 
must orbit the un and have a nearly round 
shape. And, no, moons don't count as dwarf 
planets (thank goodness!). In addition to 
Pluto, Ceres and UB313, the lAU has a dozen 
potential dwarf planets on its watch l.ist. 

As for the other olar system objects
the ones that are not planets, not dwarf 
planets and not moons-the IAU has de
cided that most asteroids, comets and 
other smaJJ objects will be called" malJ olar 
system bodies." 

I'm relieved that the first proposal was 
rejected, and in the long term, relegating 
Pluto to a Ie er tatus is probably the only 
sensible way to go forward. But I think 
the world of a tronomy was not particu
larly well served during this moment when 
the searchlight of world pubUc attention 
was focu ed on astronomers going about 
their business. 

One final IAU decision: UB313 i now 
officially named Eris. • 

PRODUCT SPECIFICAnONS 

William OptiCS FluoroStar t t Omm 
(4.3-inch) apochromatic refractor 
Focal ratio: f/7 (770mm focal length) 
Objective: air-spaced triplet FPL-53 
Tube weight: 13.5 pounds 
Length: 25 inches, with dewcap and focuser 
retracted 
Accessories: fitted aluminum case 
Focuser: fully rotating 4-inch, with 2-inchl 
1.25-inch fittings 
Required accessories: 2-inch diagonal, eyepieces, 
mount, tripod 
Tube-assembly price: US$2,SOO (includes 
mounting rings) 

William Optics Megrez 90mm 
(3.5-inch) apochromatic refractor 
Focal ratio: f/6 .9 (621mm focal length) 
Objective: air-spaced doublet FPL-53 
Tube weight: 7.1 pounds 
Length: 18 inches, with dewcap and focuser 
retracted 
Accessories: fitted aluminum case 
Focuser: fully rotating, with 2-inchl1.25-inch fittings 
Required accessories: 2-inch diagonal, eyepieces, 
mount, tripod 
Tube assembly price: US$1 ,300 

Wnli.m Opli~ prod"," ~ ... II.b" from moo, I 
Canadian telescope dealers. 
Website: www.william-optics.com 
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Seventh Edition! The Birth of David Levy's 
The Monthly Sky Guide Stars and Planets Guide to 
Ian Ridpath John Bally and Variable Stars 
Illustrated by Wil Tirion Bo Reipurth David H. levy 
$16.95· CON: Pb: 0-521 -68435-8: $52.95 CON: Hb: 0-521 -80105-2: $30.95 CON: Pb: 0-52 1-60860-0: 
c.64pp 306pp 276pp 

The Amateur Third Edition! 
.. ... as a simple guide for the 
novice observer. this volume 

Astronomer's Turn Left at Orion has no rival. H 

Introduction to the A Hundred Night Sky Objects -AsTRONOMY 

Celestial Sphere to See in a Small Telescope -

William Millar and How to Find Them Second Edition! 

S46.95 CON: Pb: 0-521-67123-X: Guy Consolmagno and Cosmic 
316pp Dan M. Davis Catastrophes 

$31 .95 CON: Hb: 0-521 -78190-6: 
Exploding Stars, 224pp 

The Cambridge . ... should be packaged with Black Holes, and Mapping 
Encyclopedia of Stars every first telescope. It's as the Universe 

Jim Kaler nearly perfect as such a book J. Craig Wheeler 
$70.95 CON: Hb: 0-521 -81803-6: can be: $50.95· CON: Hb: 0-521 -85714-7: 
394pp 

- SKY & TELESCOPE 
c.360pp 

www.cambridge.org/us • 1-800-872-7423 C AMBRIDGE 
UNIVERSITY PRESS 

ALL ISSUES AVAILABLE EXCEPT, 
JULJAUG. '95; JAN JFEB. '96; 
JULJAUG. '96; JAN JFEB. '97 . 

Get a Belly-Full 
of Savings at OPT 

optcorp.com 
1.800.483.6287 

MEADE" 

It seems like we're far away, 
but we're as close as the 
phone or internet! With over 
20 years' experience using 
Meade equipment. we can 
help you make the right 
choice for all your astronomy 
needs. The only thing better 
than our prices is our service! 

"I do all my holiday 
shopping at OPT." 
\( \ ,,' /1, I', ·i, 

~ 
Oceanside Photo & Telescope 

OPT If!) Call our dedicated Meade hotline at 
800.338.9638. www.optcorp.com/meade 
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NIGHTFALL 
by David H. Levy 

~n r uto ~s~omin~ 
a Dwarf ~ anst 

our solar system, unaware 
that they are about to be
come dwarf planets. 

In 1960, my father told 
me about the discovery of 
Uranus, Neptune and Pluto, 
a tale of adventure that cap
tured my imagination. If he 
were to begin this story to
day, he would have a choice: 
to stop in 1846, with Nep-

THI lSTHETHlRDTIME I HAVE ADDRESSED 
this column to the status of Pluto. In the 
two previous columns (May/June 1999 and 
July/August 1998), I wrote of my strong wish 
that Pluto not be stripped of its planetary 
status. The new definition of a planet by the 
International Astronomical Union (lAU) ex
pels Pluto from the list of planets. Instead, 
Pluto has been relegated to a category called 
"dwarf planets." This group includes Ceres, 
the first asteroid to be discovered, Eri (for
merly UB313) and pOSSibly dozens of other 
objects currently orbiting quietly through 
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tune's discovery, or to go on and on for days 
to include all the dwarf planets. That story 
is fascinating, for it includes the discovery 
of eres by Giuseppe Piazzi in 1801 and the 
more recent di coveries of many new worlds 
in what we now call the Kuiper belt. 

Perhaps the one thing everyone agrees 
on is that our understanding of the solar 
system is evolving. During the second half 
of the 19th century, after PaUas, Juno and 
Vesta were found by a group of astronomers 
called the "celestial police," the solar sys
tem had 12 planets. The four brightest 

asteroids were downgraded about a cen
tury ago. It's nice to see that at least Ceres 
has been elevated to a higher status. 

By the recent IAU ruling (more details, 
page 6), there are now two definitions: one 
for "planet" and another for "dwarf planet." 
Depending on how one interprets this, a 
dwarf planet has enough of the character
istics of a planet to be considered a type of 
planet. So how many planets are there in the 
solar system? My answer is: There are eight 
planets and four dwarf planets-for now. 

It will be interesting to watch the dwarf
planet population increase as time goes on 
and as we discover more and more worlds 
that are spherical enough to qualify. In the 
meantime, don't get bogged down with 
the debate over definitions. Just step out
side on the next clear evening, and enjoy 
all these worlds . • 

David Levy's book Clyde Tombaugh: Dis
coverer of the Planet Pluto is published by 

Sky Publishing. 
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Focus stocks over 
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of practice! 

www.oneilphoto.on.ca 

STELLARVUE 
Next Generation Nighthawk with low dis
persion SO glass, 2' dual speed focuser 
and case. Packages starting at $825.00 

SV 80/90 is back! $390.00! 
O'Neil Photo & Optical Inc. 

356 William St. London. ON N6B 3C7 
519-679-8840 
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Perceptor 
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Astro-Phy ics·. Cclestron. Meade. Orion. Questar. 
SBIG. SkyWatcher. Takahashi. TeleVue and others 
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V I SIT OR CALL FOR CU RR ENT PRICES 

"Under New Management" 
Friendly Service ' Expert Advice' Lowest Prices 

Serving astronomy enthusiasts for 25 years 

Perceplor 
Brownsville Junction Plaza 
Box 38. Suile 20 I 
Schomberg. Omano 
LOG ITO 

Voice: (905) 939·2313 
If above is "Iong dislancc' 
call loll-free 1·877-452·1610 
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Quality Telescopes. binoculars. eyepieces. 
accessories. books. software and more ..... 
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SBIG. Orion. Lumlcon. JMI. Software Bisque .. 

, / --SkyOptlcs 4031 Fairview St. Suite 212 
Burlington. ON. L7L 2A4 (905) 631-9944 
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We offer producL~ for Amateur 
Astronomers, Birders and all 
other persons who observe 
and appreciate nature. 

atureWatch is committed to 
giving our customers the best 
service and prices possible. 

We slrip worldwide. 

located in Charlottetown, PEl 

• Easily mounts to any telescope 
• Can run for hours 
• Designed to operate in cool weather 
• CompUter programmed to SmW 
• 4 models to choose from 

Thousands sold- fast delivery & we ship 
worldwide. 

Go to www,LuckY-Duck.com or call 
toll-free 877-388 ... 7362 to order or 
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North American 
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this 
Fall 
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Legendary 0ptJCs. 
The best combtnabon of 
aperture and por1abdlly 

SAL E Priced from: 

$795 
Excellent In-Stock Selection of Telescopes 
From Ultra Portable to Giant Light Buckets ... 
QUALITY Telescope Packages Starting at $1191 

Sale Priced Gift Ideas ... 

Green Lasers (powerful 30+) .. 159 
Photographic adapters ..... 12 
illuminated Reticle . . ..... 129 
Nebula and Specialty fihers . .... 49 
Planetary fihers and packages .... 15 
Dobsonlan Packages . ... . .... 249 
Refractor Packages .. 149 
Reflector Packages .... ... 119 
Binoculars IOx50 49 
Piossl Eyepieces from ..... ..... ... 33 

Expertise PLUS 
Where you shop is as important 
as what you buy. 

KW Telescope IS operated by an expenenced 
astronomer who can help you make the best 
chotce wrth,n your budget We ship wor1clNlde, 
and are InternatIOnally respected for outstanang 
customer sefVlCe and Integnty Please VlSrt our 
websrte for testimonials from satISfied custome<s 

www. kw telescope.com 

"After many 
small steps 
here comes 

TeleVue, Sky-Watcher, Antares, 
Fuj inon, Rigel, ~ Irad, Losmandy, 

Celestron, Vixen 

the giant leap!" 

144 Edgehill Close NW 
CALGARY, AD T3A 2Xl 

Tel. 403-239-8386 
E-mail: skyvue@telus.net 

every astronomer, 

8" - $349 
10" - $519 
12" - $859 

Receive a FREE 
laser collimator with 

the purchase of 
any Antares Dobsonlan, 

Please cali or visit our website for more details, 
316 Southgate Centre Edmonton, Alberta 

780.435.0519 1 .888.434.0519 

on Canada's premier astra·classified website . 

Place your free ad at www.astrobuysell.com 

On-line since 1998. 
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ANNOUNCING THE FIFTH ANNUAL 
SKY NEWS EDITORS' CHOICE PHOTO OF THE WEEK CONTEST 

SPONSORED BY 

~CELESTRON> PENTAX MEADE> 

ASTROPHOTOGRAPHERS! Send us your best astrophotos, and you could win 
in one of the four categories described below. Enter today .. . and every week! 

Category: Best deep-sky digital, 
high-resolution imagery 

Prize: Celestron NexStar 8 
SE telescope 

~CElESTRON' 
celestron.com 

Category: Best digital-camera 
photo - lunar and planetary 

Prize: Pentax 8x42 
HRII multicoated 

bi nocu lars with case 

PENTAX 
pentaxcanada.ca 

HOW TO ENTER: 
Please _ page 33, or go to _.skyne_.CII for contest rules, detailed 

instructions for submitting your photos and other information. To be eligible to win, 
submissions must be received at SkyNews by June 1, 2007. You may enter as often 

as you wish , but please don 't send more than 10 of your best photos per entry. 
This contest is open to residents of Canada only. 

Category: Best tripod
mounted unguided photo 

Prize: TheSky6 
Professional advanced 

astronomy software 

TH::.SKY&x • 
bisque.com 

THREE EASY STEPS: 

Category: Best deep·sky digital , 
wide-field and medium-resolution imagery 

Prize: Meade Deep Sky Imager 
DSI Pro II (either colour or monochrome, 

as the winner chooses) 

~ MEADE' 
meade. com 

Step 1. Send us your astrophotos. Please keep e-mail files under 2MB. 
Step 2. Contest closes June I , 2007 . We'll choose the best and publish a new 
photo every week at _.~.CII 

Step 3. The winning photos and a number of honourable mentions will be published 
in the September/October 2007 issue of SkyNews. 

,. view a new photo each week at S news 
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56MM ASTRONOMICAL 
BINOCULARS 
SkyNews editor Terence Dickinson has always wanted to offer readers first-c lass 
8x56 astronomical binoculars. Now he has found them: Celestron 's new Ultima DX 
8x56 binoculars, the best combination of quality optics and reasonable price available 
in this size. " In many ways," he says, "the 8x56 is the ideal binocular for the backyard 
astronomer." Collecting 25 percent more light than a standard 50mm binocular 
and 96 percent more than 40mm binoculars, the 56mm is the largest binocular 
that is still comfortable to hand-hold . Moreover, the Celestron Ultima DX 8x56 
is the lightest 56mm binocular we've tested . Introductory price: $219 

• superb 8-power optics with a 5.8-degree f ield of view- perfect 
for astronomy, boating and birding and at the cottage 

• fully multicoated optics; no ghost imaging, even on the full Moon 
• twist-up/down eyecups for ease of use with or without eyeglasses 
• exceptionally light weight for a 56mm binocular 
• neck strap, lens caps and soft carry case included 

Celestron's new Ultima DX 
8x56 binoculars 
Deluxe soft case and slrap ,ncluded. 

• lifetime warranty from Celestron 

TO ORDER: Simply note how many binoculars and tripod adapter brackets you want and include 
payment by cheque, money order or credit-card number. Make cheques and money orders pay· 
able to SkyNews Inc. For credit-card orders, be sure to include your card number and card 
expiry date. Send to: SkyNews, Box 29, Camden East, Ontario, Canada KOK IJO. For credit
card orders by phone, call toll-free 1-866-SKY-0005 (l-866-759-0005). Canadian sales only. 

$ 219 plus $46.40 for sales 
taxes, handling and shipping to anywhere in 
Canada. (Allow 3-6 weeks for delivery.) 

Tripod adapter bracket optional, add $18.95 
(not sold separately; must be ordered at same 
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Cooking-Lake Blackfoot Provincial Recre
ation Area. Two years of negotiation in
volving the RASC and all levels of govern
ment led to the formal declaration, held 
in a party atmosphere at Elk Island Park. 

On September 3, some 2,000 day visi
tors and overnight campers flocked to Elk 
Island ational Park to celebrate the 
park's 100th anniversary and the exten
sion of its protective legacy to the night 
sky. The theme of the day's events wa 
"Many Cultures, One Sky." Edmonton/ 
RAS member Sherrilyn jahrig organized 
a formidable cast of presenters, perform
ers and artists, supported by over 60 RAS 
volunteers. The day's activities featured 
music, dance, poetry and painting, each 
inspired by the night sky, as well as cul
tural events, including vintage games and 

time as binoculars). 

storytelling of First ations' sky legends. 
Of cour e, there was astronomy galore-a 
series of outstanding lectures, solar ob
serving, constellation tours and a late-night 
telescope field of over 30 scopes! 

Bnlce McCurdy 

Edmonton Centre/RASC 

Edmonton, A lberta 

AN EYE-OPENER ON URANUS 
AND NEPTUNE 

[ have been looking for an article like 
Alan Dyer's " Outer Planets on Parade" 
(SkyNews, Sept./Oct. 2006) for a long time. 
It has never been that easy for me to 
observe eptune and Uranus at the best 
of times, and this article makes the job a 
cinch. Thank you very much. 

Sim Brigden 

Toronto, Ontario 

Submittin& Letten to the Editor: We welcome letters for publication, especially about your astronomy and stargazing 

experiences (Include your full name and address), as well as announcements (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 mall sometimes makes this impossible. 

Submittin& photos: To send photos by e-mail. usethisaddressonly: 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. For subscription questions and mailing address, see page 7. 

It's not just a big lelescope. 11'5 a 
big telescope lhat goes anywhere. 
LighlBridge truss-dolls from Meade lake 
down and set up quickly. So you can 
lake one of lhese massive windows 
on the universe out to your favorile 
dark sky localions with ease. Ughl
Bridge dabs give you high quality 
Meade optiCS, premium componenls, 
and ultra porIability - all for about 

technology. With point and click conveni
ence to inslanUy identify thousands of slars, 
planets, constellations and more. $475 
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NORTHERN NIGHTS 
by Ken Hewitt-White 

bBmini~s ru B ~ 
observing ite of the Ottawa 

entre/ RAS . Our team ob
served the hower from a 
heated ob erving enclosure 
that we had constructed our
selves. In a subsequent issue 
of "A trono te ," the en tre's 

AS I WRITE, I'M GLA CI G AT MY PALTRY 
observing notes fo r this yea r' mooned
out Perseid meteor hower. Myatt mpt 
to witness even modest Perseid activity on 
the night of August 12 was thwa rted by a 
hazy sky. During a 90-minute observing 
e ion, I logged a grand total o f 

three meteors. I was holding out for 
just one Perseid fireball-obviou Iy 
a va in hope. 

But a ll i not lost. There i on 
major meteor event left on our 
2006 o bse rving ca lenda r. I' m 
thinking not of the relatively weak 
Leonids in mid-November but o f 
the much stronger Geminid on 
the night of Dece mbe r 13/14. 
Well known but underappreciated 
becau e o f December's inclement 
weather in anada, the Geminid 
are arguably the finest shower of 
the yea r. 

The Geminid shower is unusual 
in that the source of its meteors is 
not a comet but the near-Ea rth 
as te ro id Phaethon . Appa rentl y, 
Phaethon was once more comet
like and had a period when it 
shed a lot o f dust, because every 
December, when Ea rth crosses the 
asteroid ' path, some of that dust 
enters our atmosphere. Astrono
mers think the debris is spread evenl y 
a ro und Ph ae tho n 's o rbit, fo r the Gem
inids have been reliably powerful every 
yea r since the a tero id was first noticed in 
the 1860s. The shower can produce up
ward of 100 meteors per hour. Unfo rtu
nately, cloudless nights are in short supply 
in mid-December in anada. In my four 
decades of skywatching, I've witne ed the 
Geminid shower on o nly three occasions. 

The first was in 1971, while I wa fin
ishing school in Ottawa. O n a fri g id 
Dece mbe r 13 that year, I upe rvised 
a n all -night Geminid watch a t a rural 
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newsletter, I duly repo rted on the night's 
work: "We we re able to ge t in 11 hours 
and 10 minute of continuou observing, 
nine o f u taking pa rt , and saw 2,367 
meteor. The maximum observed hourly 
rate was omething like 102." This semi-

scientific assessment fell sho rt of stating 
the shower's true tre ngth , but yo u get 
the idea. Geminids rule. 

I had a second, very brief, eminid 
experience in 1990, after I had moved to 
Vancouver. The De ember rain that yea r 
had been relentless. Battling a nasty cold, 
I had been housebound fo r a week. Then, 
miraculously, the sky clea red on the 13th 
after un et. Bolstered by this unexpected 
turn of events, I suggested to my wife that 
we dress warmly and head outdoors for a 
walk. Lynda brought a packet o f Kleenex, 
just in case. I'm glad she did, because I 

spent most of the time blowing my no e. 
Despite the painful interruptions, we aw 
about 20 ma jestic Geminid in half an 
hour. Ly nda wa impre sed, and I wa 
ab o lutely amazed- between n eze . 

My third Geminid memory i bi tter-
weet. In ea rly D cember 1998, I returned 

to Ottawa to be with my elderl y mother, 
who was in failing hea lth . Unfortunately, 
she pas ed away oon after my arriva l. 
The day of the memo rial service, Decem
ber 13, wa frosty and clea r. Later that 
evening, the city park across the road 

from our family home off red a 
chance fo r a solitary stroll , ome 
quiet refl ection and, yes, a li ttle 
ta rgazing (Mo m wo uld h ave 

understood). The heaven obliged 
by hurling glea ming Gemin id 
daggers, a t least a dozen of them, 
acro s the ky one after the o ther. 
Aga in, I wa stunned-and aga in, 
I needed the Kleenex, though not 
fo r the same reason as in 1990. 

o what can we expect fro m 
the 2006 Geminids? That depend 
on when we look. The hower 
should cre t sometime in the 
ea rly morning of December 14. 
Admittedly, not many folks will 
b eyeing anything except their 
pillows during the wee hours of a 
cold December night. However, 
the Geminid radiant will ri se 
oon after nightfall the evening 

a: o f the 13th . If the sky is clea r, 
'" ~ even city dwellers wi ll be able to 
z 
~ spot some meteors. The activity 

will gradually increase as the radi
ant climbs higher and the hour of max i
mum draws nea rer. 

As uming the weather cooperate on 
Geminid night, I' ll be in a nea rby pa rk 
gaz ing skywa rd . I h o pe yo u w ill too. 
The mighty eminid shower is one of the 
few meteor displays powerful enough to 
co mpe te with c it y light . Rem embe r: 
Geminid rule! • 

Contributing editor Ken Hewitt-White 1m 

been observing meteor showers il1ce 1967. 
He has bought extra-Ileavy socks ill allticipatioll 

of a clear l1igllt this December 13. 
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f J J Align your NexStar SE .WC)pef¥ 
technology. Just 
the computer do the 
of the starsl 

(2J Flash upgradeabJe hand control contains a database of nearly 40,000 
celestial objects and advanced software features including SkyAlign, 
Identify Mode, User-definable Horizon Umits, and Precise GoTo. 

(3J Designed for portability: with largest model weighing only 24 Ibs, 
spend more time observing with 'ght and easy to 

set-up telescopes. 

[4J Exclusive Features of the 4SE & : tripod features built-in wedge 
which allows the them to be used for astrophotographyllncludes 
a camera control feature that allows you to remotely take a series 
of timed exposures using your digital SLR camera. 

NexStar 4SE (4") 
shipping and handling $40.00 

NexStar SSE (5") 
shipping and handling $45.00 

NexStar 6SE (6") 
shipping and handling $50.00 

NexStar 8SE (8") 
shipping and handling $60.00 

Suggested retaIl in U.S. Dollars. Pricing and shippIng charges are 
suggested for products ordered and shipped In the U.S.A. only. 

$599.00 

$799.00 

$999.00 

$ J 399.00 
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